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PREFACE 


On  April  8th,  1933,  William  Harrison  Martindale,  son  of 
the  William  Martindale  who  first  produced  the  “Extra  Phar¬ 
macopoeia’  *  in  1883,  died.  There  can  be  little  doubt  that  the  in¬ 
tense  personal  attention  and  application  devoted  by  him  to  the 
yearly  increasing  task  of  revision  of  the  book  contributed  to  his 
death.  It  was  an  event  which  deprived  pharmacy  and  medicine 
of  a  personality  notable  yet  personally  little  known  outside  a 
limited  circle  and  it  raised  immediately  the  question,  “What 
is  to  become  of  the  ‘Extra  Pharmacopoeia’?” 

Martindale’s  “Extra  Pharmacopoeia”  had  owed  much  to  the 
self-sacrificing  personal  labours  of  William  Martindale  and  of 
W.  H.  Martindale  (aided  for  a  period  hy  Dr.  Westcott)  in  reduc¬ 
ing  to  order  and  to  a  manageable  compass  references  to  the 
outstanding  original  work  and  the  notable  advances  throughout 
the  whole  field  of  therapeutics.  They  had  animated  the  whole 
work  with  an  indefinable  personality  which  expressed  itself  at 
times  in  ex  cathedra  judgments  of  a  refreshing  directness  and  at 
others  in  the  warnings  of  an  experienced  and  well-informed  mind 
against  the  stampede  of  novelty.  The  careful  application  of  a  team 
of  revisers  might  provide  the  first  ingredient;  the  second  was 
probably  incapable  of  recapture.  What  was  clear  was  that  the 
“Extra  Pharmacopoeia,”  by  virtue  of  the  wide  range  of  its  contents 
and  the  comprehensiveness  of  its  references  to  the  literature, 
had  met  a  need  in  medicine  and  in  pharmacy  and  that  if  it  were  to 
be  neglected,  both  sciences  would  be  the  poorer.  Moreover,  the 
rapid  expansion  of  the  medical  sciences  in  recent  years  and  the  vast 
increase  in  the  bulk  of  the  scientific  literature  to  be  examined 
had  made  the  continuance  of  revision  by  one  individual  an  im¬ 
possibility  and  pointed  clearly  to  the  work  being  undertaken  by 
some  organisation  having  medical,  pharmaceutical  and  chemical 
experts  available,  preferably  an  organisation  having  no  direct 
commercial  interests. 

It  was  in  these  circumstances  that  the  Council  of  the  Phar¬ 
maceutical  Society  of  Great  Britain  decided  that  it  was  desirable 
to  take  over  the  responsibility  for  the  continued  production 
of  Martindale’s  “Extra  Pharmacopoeia,”  and  negotiations  for  its 
purchase  from  Dr.  Martindale’s  executors  were  concluded  in 
December  1933.  The  responsibility  for  its  revision  was 
delegated  by  the  Council  to  the  British  Pharmaceutical  Codex 
Revision  Committee  and  Mr.  C.  E.  Corfield,  the  Editor  of  the 
Codex,  was  appointed  Editor  of  “Martindale.”  This  arrange¬ 
ment  has  not  only  facilitated  revision  but  has  ensured  that 
the  two  books  shall  be  complementary.  Dr.  Martindale’s  illness 
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and  the  lapse  of  time  between  his  death  and  the  taking  over  of  th 
book  by  the  Society  have  led  to  some  delay  in  the  revision  and  thi 
second  volume  of  the  20th  Edition,  which  should  have  beei 
published  in  1933  according  to  a  long-established  time-table,  i 
not,  in  fact,  available  until  the  autumn  of  1935.  Nevertheless,  th 
machinery  of  revision  is  now  such  as  to  ensure  the  regular  produc 
tion  of  future  volumes.  Experience  may  show  that  considerabl 
changes  in  content  are  called  for  in  a  book  which  has  been  built  uj 
gradually  over  many  years  without  sweeping  and  comprehensive 
revisions.  Nevertheless,  should  such  changes  be  needed  they  wil 
be  introduced  gradually  and  with  the  remembrance  that  the  presen 
form  of  the  book  has  stood  the  test  of  time  and  is  familiar  tc 
users. 

The  first  volume  of  this  Edition  is  devoted  mainly  to  treatmen 
with  drugs  and  chemicals,  and  this  volume,  like  its  predecessor 
is  concerned  with  matters  of  diagnosis,  analysis  and  assay  o 
medicinal  products  and  divers  subjects  associated  with  medicine 
chemistry  and  pharmacy  which  could  not  be  included  in  the  firs 
volume.  A  large  proportion  of  the  matter  has  been  completely 
rewritten  and  the  whole  of  the  book  has  been  submitted  to  £ 
detailed  and  exhaustive  examination  with  the  object  of  removing, 
information  no  longer  considered  of  value  to  medical  practitioners 
pharmacists  and  analysts  and  replacing  it  by  more  useful  accounts 
and  researches  concerning  modern  substances  used  in  the  treatmeni 
of  disease. 

Analytical  Addenda 

T  he  section  relating  to  the  analytical  notes  on  the  chemicals  anc 
materia  medica  of  Volume  I  has,  for  all  practical  purposes,  beer 
entirely  rewritten,  and  the  miscellaneous  notes  which  frequently 
had  no  connection  with  this  aspect  of  the  subject,  have  beer: 
replaced  by  an  up-to-date  precis  of  information  of  general  interesi 
to  the  supplier  and  user  of  modern  medicinal  substances. 

Care  has  been  taken,  as  far  as  possible,  to  avoid  confusion 
between  the  two  volumes,  and  the  reader  is  here  reminded  that 
in  general,  information  on  the  manufacture,  composition  and 
therapeutic  uses  of  individual  compounds  and  preparations 
appears  in  Volume  I  and  that  in  this  volume  notes  on  these 
subjects  are  added  only  when  recent  advances  necessitate  their 
inclusion  in  order  to  supplement  and  complete  the  information 
contained  in  the  first  volume. 

Greater  emphasis  and  attention  is  now  given  to  the  importance 
of  the  newer  methods  of  control  resulting  from  the  recent  com¬ 
plete  revisions  of  the  British  Pharmacopceia  and  the  British 
Pharmaceutical  Codex.  The  revision  of  these  two  authorities  has 
brought  about  a  critical  review  of  older  methods  and  has  estab¬ 
lished  approved  and  tested  methods,  many  of  which  are  new  and 
therefore,  justify  special  mention.  The  scheme  includes  notes  anc 
comments  on  all  the  more  important  standardised  substances  oi 
the  British  Pharmacopceia  and  the  British  Pharmaceutical  Codex 


PREFACE 


IX 


and  they  are  arranged  in  groups  in  a  manner  which  will  assist 
the  reader  in  making  comparisons  between  substances  of  similar 
nature.  More  recent  comments  and  criticisms  are  inserted,  and 
the  reader  is  thus  provided  with  the  most  up-to-date  information 
in  this  branch  of  the  subject. 

Attention  has  also  been  given  to  corresponding  substances  in 
the  principal  foreign  pharmacopceias  and,  therefore,  the  methods 
in  use  in  different  parts  of  the  British  Empire  are  compared 
with  those  used  for  similar  substances  in  the  pharmacopoeias 
and  official  formularies  of  America,  Europe,  Japan  and  other  parts 
of  the  world.  It  is  frequently  of  interest  and  value  to  have  infor¬ 
mation  showing  the  chief  differences  in  composition  and  methods 
by  which  the  purity  of  a  substance  is  controlled  in  different 
countries,  and  these  notes  will  be  of  special  value  from  that  point 
of  view  alone. 

The  work  done  by  the  British  Standards  Institution  in 
formulating  agreed  specifications  for  material  used  in  various 
industries  has  proved  of  immense  value.  Specifications  are  avail¬ 
able  for  many  industrial  chemical  substances,  and  manufacturers 
and  buyers  who  take  advantage  of  their  usefulness  have  solved 
many  of  the  problems  which  previously  have  arisen  on  account  of 
the  variations  resulting  from  the  lack  of  uniformity  in  composition 
or  methods  of  standardisation.  Reference  is  made  in  these  pages  to 
the  existing  specifications  for  substances  of  pharmaceutical  interest 
including  those  for  various  phenols  and  solvents. 

References  are  made  to  some  of  the  definitions  and  standards 
for  food  products  which  have  been  adopted  by  the  United  States 
Department  of  Agriculture  for  enforcing  the  food  and  drugs 
acts.  These  definitions  and  standards  include  many  articles  which 
are  described  in  the  British  Pharmacopceia  and  British  Phar- 
f  maceutical  Codex  and  because  they  differ  in  many  important 
respects  from  the  official  British  standards  for  the  corresponding 
drugs,  comparison  in  many  cases  should  be  of  practical  value. 

The  sections  dealing  with  hormones  and  glandular  products 
have  been  very  much  extended  in  accordance  with  the  recent 
development  in  their  use.  The  testing  of  many  of  these  substances 
has  been  investigated  by  the  Permanent  Commission  on  Biological 
Standardisation  of  the  Health  Organisation  of  the  League  of 
Nations,  and  International  Standards  have  been  recommended 
and  prepared.  An  account  of  these  standards  and  of  methods  of 
estimating  preparations  of  the  different  hormones  by  comparing 
them  with  these  standards  is  given  in  sufficient  detail  to  make  the 
procedure  clear.  Not  only  are  those  substances  discussed  which 
are  already  official  in  B.P.  ’32,  such  as  thyroid,  pituitary  (posterior 
Jobe)  extract,  and  insulin,  but  the  newer  hormones  are  also  treated. 
Thus  the  hormones  of  the  anterior  lobe  of  the  pituitary  including 
the  gonadotropic  hormone,  the  ovulation-producing  substance, 
the  thyrotropic  hormone,  the  so-called  male  and  female  hormones 
(the  latter  more  commonly  known  as  cestrone),  and  the  hormone 
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of  the  corpus  iuteum,  progestin,  are  fully  considered.  The  list 
also  includes  parathyroid  extract,  and  extract  of  suprarenal 
cortex. 

The  following  are  a  few  of  the  many  important  points  that  are 
dealt  with  in  this  section: — 

Acidum  Glycerophosphoricum.  The  new  standards  of  the 
British  Pharmaceutical  Codex  for  glycerophosphoric  acid  and  the 
glycerophosphates  of  calcium,  iron,  magnesium,  manganese, 
sodium  and  potassium  and  the  revised  processes  for  their  deter¬ 
mination.  Some  variation  in  composition  occurs  in  the  salts  of 
commerce,  and  it  is  believed  that  these  new  definitions  will  give 
greater  uniformity  in  the  preparations  containing  them. 

Acidum  Hydrobromicum.  The  requirements  of  the  British 
Pharmaceutical  Codex  for  a  concentrated  hvdrobromic  acid  will 
be  of  assistance  in  the  preparation  of  the  official  dilute  acid  and 
bring  this  preparation  into  line  with  hydrochloric  acid.  Attention 
is  given  to  the  new  limit  test  for  chlorides  in  the  medicinal  bromides 
and  to  the  importance  of  the  new  official  method  for  the  direct 
determination  of  iodine  in  iodides.  These  methods  have  formerly 
not  received  sufficient  attention  in  text-books  and  standard 
reference  books  on  analytical  chemistry,  and  their  applications  to 
the  analysis  of  mixed  halides  have  not  received  the  attention  which 
they  deserve. 

Aconite.  The  chemical  assay  for  ether-soluble  alkaloid  of  the* 
British  Pharmacopceia ,  1914,  is  not  now  used  for  the  root  of  the 
British  Pharmacopceia ,  1932,  or  for  the  tincture  now  included 
in  the  British  Pharmaceutical  Codex ,  and  it  is  stated  that  some 
variation  in  the  activity  of  different  supplies  will  arise  in  con¬ 
sequence.  Although  the  chemical  test  still  has  its  supporters,  a 
toxity  test  on  mice  is  advocated  in  which  samples  of  the  tincture 
are  compared  with  a  standard  prepared  from  a  series  of  ten 
samples  of  dried  and  powdered  root. 

Acriflavine.  Recent  work  on  the  composition  of  this  powerfu 
antiseptic  shows  that  it  is  a  mixture  of  compounds.  The  results  of 
analyses  of  some  commercial  flavines  are  included,  and  tests  for 
purity  and  methods  of  assay  are  described.  Proflavine  and  euflavine 
are  official  in  the  British  Pharmaceutical  Codex. 

Adrenaline.  Although  not  required  in  any  of  the  pharma¬ 
copoeias,  biological  tests  for  adrenaline  are  often  applied.  Descrip¬ 
tions  are  given  of  the  methods  based  upon  its  effect  on  the  blood 
pressure  of  the  spinal  cat  and  on  a  strip  of  the  isolated  intestine  o^ 
the  rabbit  suspended  in  Ringer’s  solution.  The  biological  method 
used  for  the  assay  of  suprarenal  cortex  is  described,  and  mention 
is  made  of  the  recently  isolated  hormone,  cortin. 

Antimony.  Outbreaks  of  poisoning  due  to  drinking  lemonade 
prepared  in  enamel  vessels  have  been  noted,  and  the  total  pro¬ 
hibition  of  antimony  in  hollow-ware  articles  used  for  preparing 
food  is  advocated.  Appreciable  amounts  of  boron  and  fluorine  ir 
the  enamel  on  iron-ware  have  also  been  found  and  the  exclusior 
of  constituents  containing  them  may  be  desirable. 
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Arsenic.  The  section  on  arsenic  contains  a  useful  summary 
of  the  requirements  for  the  organic  arsenic  compounds  including 
notes  on  the  chemical  and  biological  tests.  Tryparsone  is  the 
B.P.C.  name  for  the  arsenical  now  used  in  the  treatment  of 
neurosyphilis  and  known  as  Tryparsamide. 

Battiste.  A  summary  is  given  of  the  new  requirements  for 
protectives,  including  battiste,  jaconet,  oiled  silk  and  oiled  cambric. 
The  difficulties  arising  from  the  use  of  inferior  products  are 
expected  to  disappear  when  these  revised  products  of  the  British 
Pharmaceutical  Codex,  1934,  have  become  established. 

Cinchona.  Notes  on  the  composition  of  the  numerous  cinchona 
products  include  references  to  quinetum  and  totaquine  introduced 
by  the  Malaria  Commission  of  the  League  of  Nations  and  recom¬ 
mended  for  use  instead  of  cinchona  febrifuge  which  has  been  shown 
to  be  frequently  of  very  inferior  composition.  Reference  is  made 
to  the  different  hydrated  forms  of  quinine  sulphate  official  in 
different  countries  and  the  various  ways  of  examining  this  salt 
for  the  absence  of  other  cinchona  alkaloids.  The  composition  of 
the  very  large  number  of  quinine  salts  in  the  B.P.  and  the  B.P.C  is 
summarised  by  means  of  a  table  from  which  their  activities  can 
be  compared  by  reference  to  the  figures  for  their  alkaloid  content. 
An  account  is  also  given  of  the  biological  test  used  for  determining 
the  value  of  the  numerous  antimalarial  remedies  recently  in¬ 
troduced. 

Cresol.  The  various  cresols  available  for  the  preparation  of 
iysol  are  described  and  a  simplified  assay  process  for  the  latter  is 
s  included. 

Digitalis.  Full  information  is  given  on  the  recent  advances  in 
the  chemistry  and  standardisation  of  digitalis  leaf  and  its  prepara¬ 
tions.  The  biological  assays  described  include  the  frog  method,  the 
cat  method,  the  guinea-pig  method,  the  pigeon  method,  and  their 
application  in  the  official  pharmacopceial  processes.  References  are 
retained  to  the  chemical  method  used  by  the  late  Dr.  Martindale, 
but  preference  is  now  given  to  the  biological  processes  which  have 
withstood  the  critical  tests  to  which  they  have  been  submitted 
[  before  being  given  pharmacopceial  recognition.  The  new  B.P.C. 
Digitalin  is  of  interest,  as  well  as  the  new  crystalline  glycoside 
Digoxin  manufactured  from  the  leaves  of  Digitalis  lanata. 

Ergot.  The  composition  and  standardisation  of  ergot  prepara¬ 
tions  continue  to  receive  the  undivided  attention  of  both  chemist 
and  pharmacologist.  The  pharmacopceial  colorimetric  method 
based  on  the  ergotoxine  content  of  the  drug  is  described,  as  well 
as  the  cock’s  comb  assay  process  of  the  U.S.P.  and  the  rabbit 
uterus  method  introduced  by  Broom  and  Clark.  The  observations 
of  Chassar  Moir  on  the  activity  of  the  B.P.  1914  extracts  in  stimu¬ 
lating  the  puerperal  uterus  indicated  the  presence  of  an  active 
constituent  other  than  ergotoxine,  and  reference  is  made  to  the 
recent  isolation  of  the  new  alkaloid,  named  ergometrine,  by  Dudley 
and  Chassar  Moir. 
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Extractum  Malti.  A  summary  is  included  of  the  grade  design 
nations  and  definitions  of  malt  extracts  produced  from  barley 
grown  in  England.  The  requirements  are  given  for  pharma¬ 
ceutical,  bakers’  and  veterinary  malt  extracts,  and  the  particulai 
methods  to  be  employed  for  the  determination  of  diastatic 
activity,  etc. 

Extractum  Pituitarii.  The  biological  methods  by  which  the 
potency  of  pituitary  (posterior  lobe)  extract  can  be  determined 
by  its  stimulant  action  on  the  isolated  uterus  of  the  guinea-pig,, 
by  its  pressor  action  on  the  blood  pressure  of  the  spinal  cat  and 
by  its  antidiuretic  effect  on  rats  are  described.  In  connection  with 
the  anterior  lobe,  methods  are  outlined  for  the  quantitative 
estimation  of  the  gonadotropic,  thyrotropic  and  growth  hormones. 

Ferrum.  The  requirements  for  the  various  official  compounds; 
of  iron  are  summarised,  and  references  are  made  to  the  deter¬ 
mination  of  traces  of  lead  and  copper.  Lead  may  occur  in 
appreciable  amount  in  some  official  iron  compounds,  and  in 
Liquor  Ferri  Perchloridi  Fortis  and  some  other  preparations  of 
the  B.P.C.  this  impurity  is  limited  to  50  parts  per  million. 

Glycerin.  Some  continental  pharmacopoeias  include  a  glycerin 
containing  12%  to  16%  of  water.  The  methods  for  the  deter¬ 
mination  of  nitroglycerin  in  solution  and  tablets  are  described. 

Gossypium.  Attention  is  given  to  the  important  new  and 
revised  specifications  of  the  B.P.C.  for  cotton  wool,  lint  and  gauze 
and  the  various  medicated  and  other  surgical  dressings. 

Hydrargyrum.  The  methods  for  the  control  of  mercury 
compounds  and  preparations  have  received  careful  consideration 
at  the  hands  of  Pharmacopoeia  and  Codex  committees,  and  notes 
on  these  methods  as  well  as  more  recent  ones  are  given.  Several  of 
the  methods  given  show  considerable  advantages  over  the  older 
ones,  and  many  of  the  difficulties  experienced  by  analysts  in  the 
examination  of  ointments  containing  mercury  compounds  may  be 
removed  by  the  adoption  of  some  of  the  new  processes.  Solution 
tablets  of  mercuric  iodide  are  now  standardised  on  their  mercuric 
iodide  content,  and  mercurochrome  when  used  for  intravenous 
injection  should  comply  with  a  test  for  toxicity. 

Hyoscyamus.  It  should  be  noted  that  in  some  countries 
galenical  preparations,  including  the  extract  and  tincture,  are 
prepared  with  Hyoscyamus  muticus  containing  not  less  than  0-8% 
of  alkaloid  instead  of  from  H.  niger  containing  0*05%. 

Iodine.  The  iodised  oils  employed  in  X-ray  work  are  still 
mainly  of  a  proprietary  character  and  little  appears  to  have  been 
done  to  produce  standardised  preparations  of  published  com¬ 
position.  Useful  notes  are  included  on  the  official  and  unofficial 
methods  for  the  determination  of  the  iodine  values  of  oils  and  fats. 
Processes  for  the  determination  of  iodine  in  biological  substances 
have  been  investigated  by  the  Medical  Research  Council  and  a 
method  has  been  evolved  by  C.  O.  Harvey  {Spec.  Rep.  Ser.  med. 
Res.  Coun.y  Lond.}  1935,  No.  201)  which  yields  consistent  results 
in  the  hands  of  different  workers. 
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Ligamenta.  Under  this  heading  a  general  account  is  included 
of  the  new  and  revised  specifications  for  bandages.  These  specifi¬ 
cations  are  in  force  for  National  Health  Insurance  purposes  and 
samples  are  examined  periodically  at  the  Testing  House  of  the 
Manchester  Chamber  of  Commerce. 

Oestrinum.  The  biological  test  for  the  standardisation  of  the 
oestrus-producing  hormones  and  the  International  Standard 
oestrone  are  described.  The  estimation  of  progestin  in  extracts  of 
[corpus  luteum  and  the  biological  methods  for  determining  the 
potency  of  the  testicular  hormones  by  the  cock’s  comb  and  rat 
tests  are  also  included. 

Oils — Volatile  and  Fixed.  The  particulars  concerning  the 
composition  of  the  various  commercial  varieties  of  the  essential 
oils  and  the  references  to  the  methods  by  which  both  essential  and 
fixed  oils  are  examined  have  been  completely  revised.  The  term 
‘terpeneless”  now  generally  implies  an  oil  which  has  been 
pbtained  by  fractionation  and  is  free  from  both  terpenes  and 
(sesquiterpenes,  and  in  consequence  the  tables  have  been  revised. 
The  new  pages  contain  a  much  more  complete  account  of  the 
[various  oils  either  under  the  medicinal  substances  from  which 
They  are  obtained  or  in  a  convenient  alphabetical  order  under  Olea 
Essentialia  and  Olea  Expressa.  The  subject  of  cod-liver  oil  and  its 
vitamin  A  and  D  potencies  has  been  rewritten  in  the  light  of 
recent  knowledge  concerning  methods  of  chemical  and  biological 
standardisation,  and  attention  has  also  been  given  to  the  vitamin 
content  of  fish-liver  oils  other  than  cod,  including  the  much  dis¬ 
cussed  halibut-liver  oil. 

Opium.  Some  defects  in  the  International  Process  of  the  Com¬ 
mission  of  Experts  for  the  Standardisation  of  Methods  for  Deter¬ 
mining  the  Morphine  Content  of  Raw  Opium  are  outlined.  Of  the 
published  methods,  that  of  the  British  Pharmacopoeia  is  preferred. 
The  notes  include  the  newer  and  more  satisfactory  processes  for 
determining  morphine  in  galenical  preparations  and  small  amounts 
Df  morphine  in  other  opium  alkaloids.  The  different  varieties  and 
numerous  constituents  receive  full  consideration. 

Phenol.  The  available  specifications  for  different  grades  of 
:arbolic  acid  are  referred  to,  and  the  methods  for  determining 
nhenol  in  medicinal  preparations  are  described. 

Rhubarb.  References  are  made  to  the  detection  of  adulteration 
n  powdered  rhubarb  including  the  methods  used  in  the  examina¬ 
tion  for  rhapontic  rhubarb. 

Strophanthin.  The  standardisation  of  strophanthin  and 
:incture  of  strophanthus  is  described,  together  with  up-to-date 
nformation  regarding  the  activities  of  ouabain  and  other  strophan- 
:hus  glycosides.  Biological  standardisation  is  generally  adopted 
3ut  chemical  methods  still  appear  in  some  pharmacopoeias. 

Thyroid.  The  recommendations  relating  to  the  iodine  content 

Iire  described  and  the  biological  methods  of  assay  based  upon  the 
esistance  of  mice  to  the  action  of  acetonitrile,  the  oxygen  con- 
lumption  of  guinea-pigs  or  its  effect  in  causing  loss  of  body  weight 
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in  guinea-pigs  are  outlined.  The  effect  of  parathyroid  extract  oi 
urinary  calcium  as  a  means  of  controlling  the  potency  of  thi 
extract  is  also  described. 

Recognition  of  Organic  Chemicals 

Comparatively  few  alterations  have  been  found  necessary  in  th* 
systematic  scheme  for  the  recognition  of  organic  medicinal: 
substances,  but  the  table  of  corroborative  tests  has  been  modifiec 
in  certain  respects  and  extended.  The  nomenclature  of  the  sub-i 
stances  included  is  now  in  accordance  with  that  adopted  in  the 
B.P.  1 932  and  the  B. P.  C.  1934.  Many  new  special  tests  are  given  anc 
numerous  substances  now  in  common  use  have  been  added  to  the 
table.  Among  the  latter  may  be  mentioned  arecoline  hydro¬ 
bromide,  berberine  sulphate,  betanaphthol,  caffeine  and  sodium 
benzoate,  calcium  sodium  lactate,  cinchonidine  sulphate,  digitalin 
ergotoxine,  euflavine,  iodophthalein,  quinine  ethyl  carbonate 
quinidine,  silver  proteinate  and  sodium  aminarsonate. 

Sensitive  Organic  Reagents 

Following  on  the  researches  of  Prof.  Feigl,  considerable  pro¬ 
minence  has  been  given  in  recent  years  to  the  use  of  complex; 
organic  chemicals  in  the  detection  and  estimation  of  traces  of 
metallic  and  other  radicles.  Owing  to  their  very  high  sensitivity* 
the  principal  difficulty  in  applying  these  reagents  is  that  of  ensuring 
that  the  conditions  of  the  test  preclude  the  possibility  of  any  inter¬ 
ference  of  ions  other  than  that  tor  which  the  reagent  is  being  used 
Reagents  are  available  for  detecting  the  majority  of  inorganic 
radicles,  and  the  methods  of  applying  them  so  as  to  ensure: 
specificity  are  described  in  detail.  Directions  are  given  for  the  use 
of  some  of  the  reagents  in  quantitative  analysis. 

Indicators 

1 table  of  indicators  has  been  enlarged  by  the  insertion  of 
alkali  blue,  bromocresol  green,  cresol  red,  dimethyl  yellow  and 
phenol  violet,  all  of  which  are  included  in  the  B.P.  1 932.  In  several 
cases  the  method  given  for  the  preparation  of  a  solution  of  the 
indicator  has  been  altered  so  as  to  correspond  with  that  of  the 
pharmacopoeia  and  practical  notes  have  been  incorporated  to 
indicate  any  special  properties  or  uses. 

In  addition  to  the  indicators  included  in  the  table,  which 
are  those  most  frequently  used  in  volumetric  analysis,  other  types 
are  available  and  are  often  useful  for  particular  purposes.  Details 
are  given  of  mixed  indicators,  of  the  use  of  umbelliferone  and 
quinine  as  fluorescent  indicators,  of  several  substances,  chiefly 
fluorescein  compounds,  as  adsorption  indicators,  and  of  diphenyl- 
amine  as  an  oxidation-reduction  indicator. 

Analytic  Quartz  Lamps 

Increasing  attention  is  being  paid  to  the  use  of  fluorescence  in 
ultra-violet  light  as  a  means  of  qualitative  analysis.  This  method 
of  investigation  is  particularly  useful  for  the  detection  of  adul¬ 
teration  and  is  therefore  a  useful  aid  to  the  examination  of  drugs, 
especially  those  containing  alkaloidal  constituents.  The  colours 
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of  the  fluorescence  obtained  with  a  large  number  of  alkaloids  are 
described,  and  also  the  results  obtained  with  liquid  extracts  and 
tinctures  by  the  so-called  capillary  method. 

Analysis  of  Urine,  Blood,  etc . 

The  chapters  on  the  Analysis  of  Urine,  Blood,  Faeces,  Cerebro¬ 
spinal  Fluid,  etc.,  have  been  drastically  revised  and  the  various 
sections  almost  entirely  rewritten.  As  far  as  possible,  a  selection 
is  given  of  the  methods  in  constant  use  in  the  London  hospitals, 
with  an  indication  of  the  value  of  the  various  tests  in  certain  patho¬ 
logical  conditions.  The  introduction  of  many  excellent  micro- 
|  methods  of  blood  analysis  has  necessitated  the  elimination  of  some 
of  the  older  and  more  cumbersome  procedures.  The  section 
,  dealing  with  haematology  has  been  critically  revised  and  as  far  as 
possible  useful  methods  and  accepted  views  summarised.  In  view 
,  of  the  greatly  extended  use  of  blood  transfusion  a  section  on  the 
methods  of  blood  grouping  has  been  added.  IVfore  attention  has 
been  given  to  the  determination  of  the  size  of  red  blood  cells  and 
;  to  conditions  found  in  the  various  haemorrhagic  diseases. 

Nutrition  and  Vitamins 

The  matter  contained  in  the  former  edition  under  Nutrimenta 
;  has  been  examined  critically  and  the  changes  made,  owing  to 
:  rapid  and  important  advances,  are  somewhat  considerable.  This 
;  section  deals  with  some  general  questions  concerning  nutrition  and 
\  the  vitamins,  including  their  chemistry,  estimation,  and  the  more 
\  recent  investigations  regarding  their  uses  in  therapeutics. 

The  most  important  work  on  nutrition  published  within  the 
last  five  years  includes: — 

(a)  A  reconsideration  of  the  calorie  requirements  of  man  at  different  ages  under 
different  conditions  of  living,  by  the  Nutrition  Committee  of  the  British 
Medical  Association  and  the  Nutrition  Advisory  Committee  of  the 

Ministry  of  Health;  ...  .  ... 

(b)  The  isolation  of  at  least  four  vitamins  in  a  very  nearly  pure,  it  not  quite 
pure,  state,  and  the  synthesis  of  one  of  them; 

(c)  The  recognition  of  the  existence  of  several  new  vitamins; 

(d)  The  adoption  for  international  use  of  standards  of  reference  for  the 
estimation  of  the  four  vitamins  A,  C  and  D; 

( e )  Some  carefully  controlled  work  on  the  clinical  use  of  vitamin  preparations 
more  nearly  pure  than  had  hitherto  been  available. 

In  particular,  a  formula  has  been  proposed,  with  a  good  deal  of 
evidence  in  its  favour,  for  the  constitution  of  the  molecule  of 
vitamin  A.  Its  formation  from  carotene  in  the  animal  body  has 
stimulated  research  on  the  lipochromes  with  the  result  that,  so  far, 

.  four  substances  with  vitamin  A  activity  are  known,  viz.,  vitamin  A 
itself,  a-carotene,  /3-carotene  and  kryptoxanthin.  An  empirical 
formula  for  vitamin  B2  has  been  worked  out.  Ascorbic  acid  has 
been  identified  as  vitamin  C  and  not  only  has  it  been  analysed 
but  synthesised  also.  Calciferol  has  been  identified  as  vitamin  D 
and  is  regarded  as  an  isomer  of  ergosterol.  Fresh  workers  on 
vitamin  E  have  confirmed  most  of  the  early  findings  and  added 
important  new  knowledge  which  indicates  that  vitamin  E  is  closely 
related  to  the  sterols  or  to  the  amyrins.  The  possible  identity  of 


XVI 


THE  EXTRA  PHARMACOPOEIA 


vitamin  B2  with  one  of  the  flavins  has  stimulated  research  on  the< 
lyochromes. 

Other  vitamins  which  are  now  generally  recognised  are  vitamins 
B3,  B4,  B5,  B6,  factor  y,  and  a  “casein  factor”  which  may  be  iden¬ 
tical  with  a  substance  called  physin  prepared  from  liver.  The* 
existence  of  other  factors  also  is  suspected. 

The  adoption  of  standards  of  reference  for  the  estimation  of! 
vitamins  A,  B4,  C,  and  D  has  made  it  possible  for  workers  in  all 
parts  of  the  world  to  state  their  results  in  International  Units „ 
provided  the  standards  are  used  properly.  It  is  essential  to  make 
a  test  on  the  standard  simultaneously  with  every  estimation  of 
the  vitamin  content  of  a  substance,  and  it  is  quite  wrong  to  deter¬ 
mine  the  effect  of  a  dose  or  doses  of  the  standard  on  a  stock  of 
rats  at  one  time  only  and  then  to  compare  with  this  a  dose  or 
doses  which  produced  similar  results  at  another  time.  A  stock  of 
rats  varies  from  time  to  time  and  the  difference  in  sensitivity  can 
only  be  measured  and  allowed  for  by  testing  the  standard  when¬ 
ever  a  test  of  any  substance  is  made. 

The  “blue  value”  of  a  sample  of  cod-liver  oil  (i.e.,  the  intensity 
of  the  blue  colour  developed  on  treating  the  oil  with  antimony 
trichloride)  is  now  regarded  as  being  useful  only  for  sorting  oils 
into  “good,  bad,  and  indifferent.”  Of  two  oils  having  blue  values 
of  1 0,  one  may  have  a  vitamin  A  value  as  much  as  four  times  that 
of  the  other.  If  the  blue  value  is  determined  on  the  unsaponifiable 
fraction  of  the  oil,  better  agreement  is  obtained  with  the  biological 
value.  The  intensity  of  absorption  at  328m /jl  of  cod-liver  oil 
itself  is  regarded  as  a  truer  measure  of  the  vitamin  A  value  than 
is  the  blue  value,  but  this  also  should  be  measured  on  the  unsaponi- 
fiable  fraction  of  the  oil. 

The  influence  of  vitamin  D  on  the  structure  of  the  teeth  is 
becoming  more  and  more  widely  recognised;  the  investigations  of 
the  nervous  lesions  induced  by  a  deficiency  of  vitamin  A  are 
opening  a  limitless  field  of  research,  while  the  fuller  knowledge 
of  the  B  vitamins  promises,  among  other  things,  to  solve  the 
long-debated  question  as  to  the  aetiology  of  pellagra.  Vitamin  E 
concentrates  have  been  used  successfully  for  human  beings  as 
well  as  for  cows,  sheep,  pigs,  hens,  and  rats. 

Milk 

The  ordinary  methods  of  chemical  analysis  and  examination  of 
milk  are  described  as  in  the  previous  edition  with  certain  modifica¬ 
tions  and  additions.  Tables  are  given  showing  the  average 
composition  of  cow’s  milk  and  of  milk  from  other  sources 
Variations  in  composition  and  the  chief  causes  from  which 
deficiency  may  arise  are  discussed. 

The  Freezing-Point  Test  has  come  into  great  prominence 
in  recent  years  as  a  means  of  distinguishing  between  samples 
which  have  been  adulterated  by  the  addition  of  water  and  abnorma 
samples.  Much  evidence  has  now  been  accumulated  of  the  definit< 
value  of  the  test  for  the  purpose,  but  it  must  be  carried  out  oi 
practically  fresh  milk.  The  removal  of  fat  and  the  addition  o 
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separated  milk  do  not  affect  the  freezing-point.  Owing  to  the  low 
(Standards  for  solids-not-fat  adopted  by  the  Board  of  Agriculture, 
the  full  extent  to  which  milk  has  been  watered  is  not  usually 
indicated  by  a  calculation  based  on  the  solids-not-fat  figure.  A 
freezing-point  determination  furnishes  perhaps  a  truer  measure 
of  the  adulteration,  and  the  adoption  of  this  test  in  New  Zealand 
has  resulted  in  a  general  rise  in  standard  of  the  milk  supply  of  a 
town  or  district,  which  is  at  once  evidence  of  systematic  watering 
in  the  past  and  indubitable  proof  of  the  value  of  the  test.  ^ 

It  is,  however,  another  and  larger  aspect  of  the  ‘  Milk  Problem 
which  has  been  and  continues  to  be  stressed  in  these  pages,  viz., 
the  provision  of  milk  which  is  pure  chemically  and  bacteriologically, 
derived  from  disease-free  herds,  produced  and  conveyed  from 
farm  to  consumer  under  clean  hygienic  conditions. 

Pasteurisation  as  a  means  of  ensuring  a  “safe”  supply  is  very 
[strongly  advocated,  and  although  it  is  generally  agreed  that  there 
is  some  impairment  of  the  food-value  of  the  milk,  it  seems  to  be 
largely  held  that  the  effect  is  slight  and  easily  remedied  by  suitable 
additions  to  the  diet.  Even  in  the  case  of  Grade  A  (T.T.)  Milk 
it  is  often  pointed  out  that  if  it  can  be  guaranteed  tubercle-free 
there  are  other  most  undesirable  organisms  which  are  frequently 
(present.  To  many,  therefore,  it  appears  that  for  years  to  come  the 
fmost  reliable  milk  supply  that  can  be  looked  for  is  a  “tuberculin- 
itested”  milk  which  has  also  been  subjected  to  pasteurisation. 

The  attainment  of  a  Grade  A  standard  for  the  general  supply  is 
confidently  hoped  for  as  a  result  of  the  “Accredited”  Milk  Scheme 
which  came  into  force  in  May,  1935.  Side  by  side  with  this 
scheme  we  have  the  Tuberculosis  ( Attested  Herds )  Scheme ,  which 
is  far  more  drastic  in  its  requirements  for  the  reason  that  it 
jaims  at  the  complete  eradication  of  tuberculosis  from  herds  in 
England  and  Wales.  Progress  to  such  a  point  must  necessarily  be 
slow,  and  success  can  only  be  achieved  by  the  most  thorough  and 
searching  methods.  The  above  schemes  are  described  in  some 
^detail  and  their  importance  can  scarcely  be  exaggerated.  rI  he 
health  of  the  nation  in  great  measure  depends  on  the  right  solution 
of  this  problem,  which  affects  the  youngest  generation  most.  On 
these  grounds  the  heaviest  expenditure  is  justified  on  efforts  at  all 
likely  to  be  successful  in  raising  the  standard  of  health. 

The  Ministry  of  Health  instructions  for  the  bacteriological 
examination  of  milk  produced  under  the  Special  Designations 
Order  are  given  in  full,  as  it  is  important  that  the  technique  should 
be  strictly  adhered  to  for  comparable  results. 

Cream 

The  article  on  cream  has  been  revised  and  extended  to  include 
official  regulations,  suggested  standards  and  methods  of  examina¬ 
tion.  A  formula  is  given  for  the  calculation  of  added  water,  based 
on  the  determination  of  the  freezing-point  of  the  sample.  Standards 
for  fat  in  this  substance  have  been  strongly  advocated  by  the 
Council  of  Agriculture,  and  are  surely  overdue. 
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The  composition  and  preparation  of  Artificial  Cream  ar< 
discussed,  and  references  given  to  prosecutions  and  conviction 
under  the  Artificial  Cream  Act.  Under  Ice  Cream  will  b« 
found  tabulated  results  of  the  bacteriological  examination  o 
samples  taken  in  a  London  district  during  the  summer  of  1934 

The  main  features  of  the  Rules  and  Regulations  applying  tc 
Condensed  Milk  and  Dried  Milk  are  set  forth  and  followed  ir 
each  case  by  detailed  methods  for  the  chemical  examination  o; 
these  products,  and  the  calculation  of  the  “equivalent  points’ 
represented  by  the  contents  of  the  containers. 

Butter 

Some  account  is  given  of  the  composition  of  butter-fat  and  its 
adulterants,  and  the  Reichert-Polenski  and  Kirschner  processes 
are  explained  and  directions  given  for  carrying  them  out. 

Jam 

The  adoption  of  standards  for  jam  by  the  Food  Manufacturers’ 
Federation  in  consultation  with  the  Society  of  Public  Analysts, 
and  the  establishment  under  the  National  Mark  Scheme  of  superioi 
quality  preserves  made  from  fresh  fruit,  have  served  to  stimulate 
research  on  the  constituents  of  fruit  and  fruit  pulp  to  provide 
data  for  the  determination  of  the  proportions  of  fruit  used  ir 
preparing  the  jams,  jellies,  etc.  Special  analytical  methods  have 
been  published,  accompanied  by  tables,  showing  the  results 
obtained  with  different  fruits.  Methods  of  examination  applied  tc 
jam  have  been  evolved,  and  an  account  of  them  is  given  in  this  editior 
together  with  details  of  the  standards  prescribed.  Tests  are  alsc 
given  for  the  detection  and  determination  of  preservatives,  anc 
for  controlling  the  addition  of  substances  for  the  purpose  o: 
“improving”  the  article,  and  producing  a  satisfactory  set. 

The  establishment  of  superior  quality  preserves  under  tfu 
National  Mark  Scheme  is  directly  designed  to  encourage  the 
use  of  home-grown  fruit,  and  similar  schemes  embrace  othei 
home  products  such  as  honey,  cider,  bottled  and  canned  fruits 
and  vegetables,  which  are  required  to  be  of  high  quality  and  tc 
conform  to  the  standards  prescribed. 

Vinegar 

A  brief  account  of  the  manufacture  of  vinegar  and  the  differen 
varieties  produced  in  this  and  other  countries  is  accompanied  b] 
a  description  of  the  forms  of  adulteration  practised,  and  of  th< 
methods  of  examination.  The  Local  Government  Board  defini 
tions  and  recommendations  with  regard  to  vinegar  are  supple 
mented  by  those  of  the  Society  of  Public  Analysts  and  the  Mai 
Vinegar  Brewers’  Federation. 

Water  Analysis 

This  section  has  been  completely  rewritten,  and  the  whole  i 
now  in  accord  with  modern  practice.  Space  considerations  hav 
made  it  necessary  to  leave  out  the  more  controversial  matter,  bu 
a  reference  to  the  previous  edition  makes  the  informatio: 
omitted  readily  available^ 
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The  supply  of  potable  water  for  domestic  purposes  is  of  the 
utmost  importance  and  has  a  direct  bearing  upon  the  health  of  the 
i  community,  but  the  information  regarding  the  chemical  and 
bacteriological  control  of  these  supplies  is  restricted  to  a  few 
specialists.  It  is  the  object  of  this  chapter  to  make  this  information 
available  to  a  wider  public  in  a  form  which  can  be  appreciated  by 
I  the  non-specialist.  Thus  the  main  physical,  chemical  and 
bacteriological  tests,  by  which  the  purity  of  our  water  supplies  is 
ensured,  are  outlined  in  sufficient  detail  to  enable  the  fundamental 
principles  to  be  grasped. 

Some  attempt  has  been  made  to  indicate  the  inferences  to  be 
drawn  from  analytical  reports,  but  the  reader  is  warned  that  such 
inferences  are  more  a  matter  of  experience  than  precept.  The 
review  of  the  annual  reports  of  the  Metropolitan  Water  Board 
has  been  condensed  so  that  the  main  conclusions  are  thrown  into 
relief.  Although  the  reports  refer  chiefly  to  London  water,  the 
findings  are  generally  applicable  and  extremely  valuable  owing  to 
the  very  large  number  of  samples  concerned, 
f 

Chemotherapy 

The  section  previously  called  “synthetic  notes”  has  been  re¬ 
written  under  the  title  of  Chemotherapy.  The  difficult  task  of 
endeavouring  to  present  a  general  survey  of  this  field  within  the 
i  compass  of  a  few  pages  has  been  attempted  and,  whilst  no  claim 
:  for  completeness  is  made,  it  is  hoped  that  the  main  object  has 
i  been  achieved.  The  most  important  of  the  many  theories 
proposed  to  relate  therapeutic  action  with  either  chemical  con¬ 
stitution  or  physical  properties  are  outlined,  together  with  the 
effects  of  stereoisomerism  and  metabolic  reactions. 

Similarity  of  chemical  constitution  does  not  necessarily  mean 
similarity  of  physiological  action,  nor  is  the  contrary  true,  but 
the  activity  encountered  in  the  various  types  of  chemical  com¬ 
pounds,  and  the  effect  of  the  introduction  of  functional  groups 
into  the  molecule,  are  summarised.  Several  instances  of  the 
occurrence  of  peaks  of  activity  in  homologous  series  promote 
interesting  speculations  concerning  the  mode  of  action,  and  the 
same  is  true  of  the  phenomenon  of  specificity.  Although  the 
alkaloids  as  a  group  exhibit  few  general  relationships,  their 
physiological  activity  has  attracted  many  workers.  Chemothera- 
peutical  research  amongst  this  group  of  natural  products  has  lead 
to  the  introduction  into  medicine  of  many  new  synthetic  com¬ 
pounds.  Examples  are  cited  showing  the  genesis  of  a  number  of 
local  anaesthetics,  and  the  relations  between  Plasmoquin,  Atebrin 
and  quinine;  Syntropin  and  atropine;  Prostigmine  and 
physostigmine. 

Bacteriological  and  Clinical  Notes 

In  this  section  a  number  of  bacterial  and  parasitic  diseases  are 
discussed  with  special  reference  to  their  aetiology,  diagnosis  by 
laboratory  methods,  epidemiology,  and  in  certain  cases,  treatment 
by  appropriate  antigens  or  by  chemotherapy.  The  subject  matter 
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has  been  extensively  revised  throughout  and  it  has  been  necessary 
to  omit  many  old  references  in  order  to  accommodate  the  new 
matter.  In  this  revision  it  has  been  possible  to  rearrange  the 
data  to  permit  more  easy  reference  to  related  subjects. 

The  particulars  relating  to  Diphtheria  Antitoxin,  Tetanus 
Antitoxin,  Antidysentery  Serum  and  Schick  Test  Toxin  have 
been  brought  into  line  with  the  specifications  of  the  British 
Pharmacopoeia ,  1932,  and  in  other  cases  where  standards  for 
international  use  have  been  adopted  by  the  Committee  on 
Biological  Standardisation  of  the  League  of  Nations,  these  have 
been  noted. 

Among  the  more  important  of  the  new  contributions  from  a 
voluminous  literature  the  following  may  be  noted: — 

Actinomycosis.  Modern  workers  ascribe  this  disease  to 
Actinomyces  hovis,  and  consider  that  infection  takes  place  from 
the  alimentary  tract;  this  organism  is  present  in  the  tonsils  and 
in  carious  teeth  of  healthy  persons.  According  to  one  observer, 
however,  primary  actinomycosis  is  rare,  and  the  presence  of  B. 
actinomycetum  comitans  is  diagnostic.  In  actinomycosis  of  the 
tongue  treatment  with  X-rays  or  radium,  together  with  fairly 
large  doses  of  potassium  iodide,  following  excision  and  primary 
closure  is  said  to  result,  practically  always,  in  a  permanent  cure. 

Ankylostomiasis.  Several  papers  dealing  with  the  value  of 
hexyl-resorcinol  in  treatment  are  referred  to. 

Appendicitis.  A  diagnostic  test  employing  atropine  1/100 
grain  hypodermically  or  by  mouth  is  described. 

Beri-beri.  The  information  given  in  previous  editions  con¬ 
cerning  the  incidence  of  beri-beri  in  India  and  its  relationship  to 
the  diet  of  polished  rice  has  not  been  repeated.  The  fact  that  this 
disease  is  primarily  due  to  a  deficiency  of  vitamin  B  is  accepted 
by  many  workers,  but  bacterial  agencies  continue  to  engage 
attention,  and  a  paper  ascribing  the  causation  of  this  disease  to  a 
gram-negative  motile  organism,  the  Bacillus  beri-beri ,  is  noted,  and 
further  work  on  the  Bacillus  asthenogenes  shows  this  organism  to 
exist  in  two  forms,  one  of  which  is  anaerobic  and  pathogenic  in 
the  absence  of  vitamin  B. 

Blackwater  Fever.  The  view  is  expressed  that  the  last 
20  years  have  seen  no  improvement  in  the  methods  available  for 
the  treatment  of  this  manifestation  of  infection  with  malignant 
tertian  malaria. 

Cocci dio ides  (Californian  Disease).  An  infection  closely 
resembling  blastomycosis,  caused  by  a  mould  belonging  to  the 
group  of  oidia  frequently  affects  the  lungs,  and  simulates  pul¬ 
monary  tuberculosis  with  fatal  issue. 

Botulism.  Bacterial  food  poisoning  is  now  a  compulsorily 
notifiable  disease  in  London. 

Cancer.  The  whole  of  the  matter  in  this  section  has  been 
rearranged,  and  many  of  the  abstracts  of  reports  by  various 
cancer  research  organisations  have  not  been  retained  in  this 
edition. 
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It  has  been  shown  that  the  constituent  of  tar  having  carcinogenic 
properties  is  1  :  2  benzpyrene,  and  a  synthetic  compound,  dibenz¬ 
anthracene,  is  equally  a  powerful  carcinogenic  agent  when  applied 
to  the  skin  of  mice. 

The  Bendien  test  based  on  flocculation  of  the  patient’s  serum 
when  it  is  mixed  with  sodium  vanadate  and  acetic  acid  has  been 
investigated,  but  its  validity  for  the  diagnosis  of  cancer  has  not 
been  confirmed;  other  papers  describe  various  modifications  of 
the  original  reaction  of  which  details  are  given. 

Test  meals  do  not  furnish  evidence  which  is  sufficiently  definite 
for  diagnosis,  except  for  gastric  carcinoma.  Lactic  acid  has  no 
specific  relation  to  cancer  of  the  stomach,  but  all  patients  in  whom 
it  can  be  demonstrated  should  be  regarded  as  potential  sufferers 
i  from  gastric  cancer  until  the  contrary  is  proved. 

Treatment  of  carcinoma  with  extracts  of  various  tissues  such 
as  spleen,  thymus,  connective  tissue  and  posterior  pituitary  is 
■  discussed  in  several  papers,  although  the  results  are  inconclusive. 

Injections  of  snake  venom  and  of  calcium  gluconate  have  been 
j  used  to  relieve  pain.  A  new  sulphur-selenium  colloid  and  a 
radio-active  selenium  colloid  in  which  selenium  is  combined  with 
i  feebly  radio-active  radium  elements  have  been  used  intravenously 
with  considerable  benefit.  Further  work  has  shown  that  activated 
fluorescein  has  no  influence  on  the  value  of  radiations,  although 
it  has  a  slight  antibacterial  action  which  may  turn  the  balance  in 
the  patient’s  favour. 

Cerebrospinal  Fever.  A  positive  complement  fixation  reaction 
occurs  in  at  least  75%  of  cases  of  cerebrospinal  fever,  and 
is  diagnostic  in  a  case  showing  meningococcal  symptoms.  An 
increase  in  the  incidence  of  cerebrospinal  fever  in  England  is 
recorded  in  the  returns  for  the  period  1929-32. 

Details  are  given  of  a  specimen  ketogenic  diet  for  the  treatment 
of  urinary  infections,  which  is  reviewed  in  a  number  of  papers. 

Diphtheria.  Two  forms  of  the  Cory  neb  acterium  diph¬ 
theria  have  been  described — gravis  and  mitis.  Although  at  first 
gravis  was  believed  to  be  associated  with  severer  forms  of  the 
>  disease  and  the  mitis  form  with  milder  attacks,  it  has  been  shown 
that  mitis  strains  are  at  least  as  virulent  as  gravis  under  laboratory 
conditions  and  have  produced  much  better  toxins. 

Diagnosis  from  examinations  of  the  direct  smear  from  a 
;  properly  taken  throat  swab  is  said  to  be  satisfactory  in  patients 
under  18  years.  Reactions  from  the  use  of  diphtheria  antitoxin 
are  said  to  be  increasing  in  frequency,  amounting  to  80%  of  cases 
in  children  and  95%  in  adults.  Ephedrine  by  mouth  is  successful 
in  aborting  these  reactions. 

Active  immunisation  against  diphtheria  has  produced  a 
voluminous  literature,  of  which  only  a  small  selection  has  been 
abstracted.  The  important  observation  is  recorded  that  under 
1  certain  conditions  the  number  of  virulent  carriers  may  be 
increased,  especially  when  active  immunisation  is  only  partially 
carried  out  in  a  community.  Toxin-antitoxin  mixtures,  although 
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still  employed  in  America,  have  never  been  popular  in  Gt.  Britain, 
where  preparations  of  toxoid  are  more  favoured. 

Toxin- Antitoxin  Floccules — or  Toxoid-Antitoxin  Floccules — 
are  less  prone  than  toxoid  to  produce  reactions  in  hypersensitive 
persons.  A  method  of  immunising  by  a  single  injection  of  alum- 
precipitated  toxoid  is  likely  to  be  very  popular  if  it  can  be  shown 
to  be  no  less  effective  than  the  three  dose  methods. 

Gas-gangrene  infections  during  pregnancy  and  the  puer- 
perium,  observed  in  a  number  of  cases  at  the  Obstetrical  Dept, 
of  a  large  London  hospital,  suggest  that  gas-gangrene  antitoxin 
should  be  given  early  in  all  cases  when  circumstances  point  to 
the  probability  of  generalised  infection. 

Influenza.  An  important  contribution  on  the  aetiology  of 
epidemic  influenza  shows  that  this  disease  is  caused  primarily  by 
a  virus  which  probably  facilitates  invasion  of  the  body  by  bacteria, 
giving  rise  to  various  complications. 

Oriental  Sore.  The  view  is  advanced  that  tropical  ulcer 
should  be  regarded  as  a  calcium-deficiency  disease,  and  treatment 
with  intravenous  injection  of  calcium  chloride  has  given  remarkable 
results  in  some  500  cases. 

Leprosy.  A  histamine  skin  test  for  diagnosis  is  described. 

Measles.  Further  papers  on  the  use  of  convalescent  serum 
and  adult  immune  serum  for  prophylaxis  are  noted,  from  which  it 
appears  that  adult  serum  is  a  valuable  prophylactic  which  can 
be  used  on  a  larger  scale  than  human  convalescent  serum. 

Mediterranean  Fever  is  not  synonymous  with  undulant 
fever,  but  is  a  distinct  entity,  of  which  a  description  is  given. 

Pellagra.  Considerable  modification  of  this  section  has  been 
made  by  omission  of  references  to  many  of  the  older  papers. 

Aetiology  is  discussed  with  particular  reference  to  vitamin  B. 

Pneumonia.  Rapid  methods  for  direct  typing  of  the  organism 
are  described,  and  details  of  the  standard  for  the  serum  prepared 
by  Felton’s  method  are  given. 

Poliomyelitis.  Treatment  with  convalescent  serum,  immune 
serum  and  an  antistreptococcus  serum  prepared  by  Rosenow, 
forms  the  subject  of  a  number  of  papers  which  are  abstracted. 

Scarlet  Fever.  Sources  of  error  in  the  Dick  Test  are  referred 
to.  For  active  immunisation  of  Dick-positive  patients  5  doses  of 
streptococcus  toxin  (scarlatina)  appear  to  be  necessary. 

Staphylococcus  Antitoxin  and  Staphylococcus  Toxoid 
have  given  good  results  in  the  treatment  of  staphylococcal 
infections. 

Streptococci.  The  work  of  the  late  Sir  Frederick  Andrewes 
on  the  classification  of  haemolytic  streptococci  is  referred  to. 

Syphilis.  Details  are  given  of  the  Kline  precipitation  reaction, 
and  a  description  of  the  Wassermann  reaction  has  also  been  added; 
in  spite  of  various  modifications  the  Wassermann  reaction  is  still 
the  most  largely  used  diagnostic  test,  although  the  Kahn  test  is 
apparently  more  sensitive. 

Trypanosomiasis.  The  superiority  of  the  trivalent  arsenic 
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(and  antimony)  compounds  over  pentavalent  derivatives  is 
discussed  in  relation  to  its  bearing  on  states  of  arsenic  resistance 
or  antimony  resistance.  The  possibility  of  prophylactic  use  of 
“Bayer  205”  against  infection  by  T.  rhodesiense  is  discussed. 

Undulant  Fever.  The  increasing  number  of  cases  recognised 
in  Great  Britain  is  noteworthy,  and  evidence  is  accumulating  to 
show  that  latent  and  subclinical  infection  is  not  uncommon. 

Weil’s  Disease.  The  occurrence  of  leptospiral  infection 
among  sewer  labourers  and  workers  engaged  in  the  handling  and 
;  cleansing  of  fish  is  recorded,  with  a  suggestion  for  more  wide¬ 
spread  clinical  and  diagnostic  examination  to  reveal  the  exact 
incidence.  Details  of  an  agglutination  reaction  are  given. 

Whooping  Cough.  Importance  attaches  to  cultural  methods 
in  relation  to  the  antigenic  capacity  of  vaccines  prepared  from  the 
j  Hcemophilus  pertussis. 

Yellow  Fever.  The  use  of  mouse- fixed  virus  and  immune 
r  serum  for  prophylaxis  among  laboratory  workers  in  this  disease 
has  so  far  given  protection  lasting  6  months  or  longer. 

Sterilisation 

The  account  of  methods  of  sterilisation  has  been  entirely 
rewritten  in  order  to  bring  the  subject  into  line  with  the  develop¬ 
ments  which  have  occurred  since  the  publication  of  the  last 
edition.  The  British  Pharmacopoeia ,  1932,  for  the  first  time, 
t  introduced  sterilisation  processes  for  all  solutions  intended  for 
:  injection  and  for  apparatus  used  in  preparing  them.  In  the  case 
;  of  sterilisation  by  filtration  the  product  has  to  conform  with  tests 
for  sterility  both  towards  aerobic  and  anaerobic  organisms.  As 
!  might  have  been  expected,  the  bacteriological  problems  involved 
in  the  sterilisation  of  many  pharmaceutical  solutions  are  different 
from  those  experienced  in  other  bacteriological  work,  particularly 
where  sera  and  vaccines  are  concerned.  At  the  time  of  publication 
of  the  1932  Pharmacopoeia,  pharmaceutical  literature  was  sadly 
lacking  in  any  reliable  data  bearing  on  these  problems,  but  the 
introduction  of  official  methods  stimulated  much  research 
and  many  valuable  contributions  to  the  subject  have  been 
made  by  various  workers.  The  official  processes  have  been 
criticised,  particularly  the  process  of  tyndallisation.  This  has  been 
shown  to  be  unreliable  and,  if  adopted,  should  be  followed  by 
tests  for  sterility.  The  results  of  the  findings  of  the  various  workers 
have  been  embodied  in  the  accounts  of  the  various  processes. 

Disinfectants 

An  account  is  given  of  the  new  standard  RideaFWalker  Test 
for  Disinfectants  issued  by  the  British  Standards  Institution. 
Since  the  introduction  of  the  Rideal-Walker  test  in  1903 
much  confusion  has  arisen  because  of  the  many  variations 
of  the  test  which  have  been  put  forward  by  investigators.  There 
is  no  doubt  that  this  standardised  test  will  finally  dispose  of  any 
ambiguity  in  Rideal-Walker  values,  for  it  is  certain  to  receive 
general  adoption  by  both  buyers  and  sellers  of  disinfectants. 
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Some  account  is  given  of  the  principles  underlying  the  various 
types  of  disinfectants,  but  for  the  special  bactericidal  and 
bacteriostatic  properties  of  a  particular  substance  the  reader  is 
referred  to  Volume  I  where  such  information  is  provided. 

Gas  Poisoning 

Unfortunately  another  war  is  not  yet  outside  the  bounds  of 
possibility,  and  therefore  this  section  has  been  extended  to  include 
the  agents  used  in  chemical  warfare.  These  have  been  classified 
according  to  their  principal  effects  and  the  physical,  chemical 
and  physiological  properties  of  the  various  substances  used  are 
treated  in  some  detail.  Thus  the  symptoms  of  poisoning  by  such 
agencies  are  clearly  defined  and  suitable  methods  of  treatment 
suggested.  Methods  used  in  defence  against  gas  and  in  the 
decontamination  of  affected  areas  are  briefly  outlined. 

Such  information  should  be  made  readily  available  although  it  is 
hoped  that  the  need  to  apply  it  will  not  arise.  However,  certain  of 
the  substances  treated,  such  as  phosgene,  hydrogen  sulphide, 
ammonia,  etc.,  are  common  risks  associated  with  specific  industries 
and  hence  this  section  should  prove  of  value  even  in  times  of  peace. 

Modern  Views  on  Atomic  Structure 

The  extension  of  our  knowledge,  in  very  recent  times,  of  the 
internal  structure  of  the  atom  is  rapidly  changing  the  whole 
aspect  of  chemistry.  As  a  result  the  conception  of  valency  has 
altered  beyond  all  recognition,  and  even  the  physiological  activity 
of  certain  drugs  is  being  ascribed  to  their  electronic  characteristics. 
It  is  no  exaggeration  to  say  that  repercussions  are  felt  in  all 
branches  of  chemistry.  Hence,  the  continuance  of  a  short  section 
on  this  subject  requires  no  apology  in  a  work  of  this  character. 
This  section  covers  briefly  atomic  structure,  atomic  numbers, 
isotopes,  periodic  law,  and  valency. 

Radiology  and  Electrotherapy 

The  sections  on  Radiology  and  Electrology  have  been  com¬ 
pletely  rewritten  and  brought  thoroughly  up  to  date.  As  the 
tendency  in  recent  years  has  been  for  so  much  specialisation  to 
occur  within  the  speciality  of  Radiology  itself,  it  has  been  deemed 
advisable  to  place  the  subdivisions  of  that  section — Radium, 
X-ray  Diagnosis,  X-ray  and  Radium  Therapy,  Actinotherapy, 
and  Electrotherapy — each  in  the  hands  of  a  specialist  in  his 
own  branch.  Great  care  has  been  taken  to  present  the  material 
in  such  a  manner  as  to  render  it  intelligible  to  those  who  are  not 
acquainted  with  radiological  terms,  and  it  is  hoped  that  its  value 
has  thereby  been  greatly  increased. 

Proprietary  Medicines 

The  information  given  in  previous  editions  of  The  Extra  Pharma¬ 
copoeia  as  to  the  composition  of  proprietary  medicines  was  taken 
chiefly  from  particulars  published  in  the  British  Medical  Journal 
in  1907  et  seq.,  and  issued  by  the  British  Medical  Association  in 
the  books  Secret  Remedies  ( 1 909)  and  More  Secret  Remedies  ( 1912). 
During  the  last  25  years,  largely  owing  to  the  growth  of  advertising, 
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the  trade  in  patent  medicines  has  vastly  increased  both  in  quantity 
and  variety,  while  many  products  which  formerly  were  popular 
have  ceased  to  be  available. 

Since  the  19th  Edn.  of  Vol.  II  was  published  full  information  has 
become  available  concerning  the  ingredients  of  numerous  ‘  ‘patent” 
remedies  owing  to  the  practice  of  destamping.  It  is  becoming 
increasingly  common  for  manufacturers  to  disclose  the  composition 
of  their  products  and  to  print  on  the  packages  a  formal  disclaimer 
of  proprietary  rights  in  the  formula  or  method  of  preparation.  When 
this  is  done  the  product  is  no  longer  a  proprietary  secret  remedy, 
and  is  therefore  not  liable  to  patent  medicine  duty.  At  the  same 
itime,  proprietary  rights  in  the  name  are  retained  by  registering  it 
as  a  trade-mark.  As  a  result  of  this  procedure  it  has  been  possible 
|to  give  the  complete  formulae,  as  printed  on  the  respective  packages, 
iof  a  large  number  of  hitherto  secret  remedies.  In  addition,  any 
available  particulars  are  recorded  as  to  the  composition  of 
medicines  which  are  still  supplied  bearing  a  patent  medicine 
(stamp. 

A  brief  historical  summary  is  given  also  of  the  various  efforts 
that  have  been  made  from  time  to  time,  so  far  unsuccessfully,  to 
iprotect  the  public  from  the  dangers  of  false  or  exaggerated 
[therapeutic  claims. 

Poisons  and  Dangerous  Drugs 

The  Pharmacy  and  Poisons  Act,  1933,  inter  alia ,  provides 
for  the  preparation  by  the  Poisons  Board  of  a  list  of  the  sub- 
istances  which  are  to  be  treated  as  poisons  for  the  purposes  of  the 
Act.  This  subject  will  receive  full  consideration  when  the 
recommendations  of  the  Poisons  Board  have  been  approved  by 
the  Home  Secretary  and  the  new  poison  lists  and  rules  come  into 
[force. 

The  Schedule  of  Poisons  at  present  (1935)  in  force  may  soon 
ibecome  obsolete,  and  in  consequence  it  has  not  been  considered 
idesirable  to  indicate  whether  any  of  the  substances  mentioned  in 
this  volume  are  poisons  or  come  within  Part  I  or  Part  II  of  this 
[schedule.  The  schedule  is  printed  in  Volume  I,  p.  990,  and  the 
[following  are  the  only  more  recent  amendments,  being  additions 
to  Part  I: — 

(a)  Dinitrophenol;  dinitrocresols;  preparations  containing  dinitrophenols; 
preparations  or  admixtures  containing  dinitrocresols.  (April  11,  1934.) 

( b )  Phenylcinchoninic  acid,  its  salts,  its  esters;  derivatives  of  phenylcinchoninic 
acid,  their  salts,  their  esters;  preparations  and  admixtures  containing 
phenylcinchoninic  acid,  its  salts,  its  esters;  preparations  and  admixtures 
containing  derivatives  of  phenylcinchoninic  acid,  their  salts,  their  esters. 
(November  14,  1934.) 

For  the  purposes  of  this  volume  it  has  not  been  considered 
^necessary  to  indicate  whether  any  of  the  substances  included  come 
within  the  provisions  of  the  Dangerous  Drugs  Regulations. 
In  addition  to  the  control  of  raw  and  prepared  opium,  and  of  the 
manufacture  and  supply  of  methylmorphine  (codeine)  and 
ethylmorphine  (Statutory  Rules  and  Orders,  1933,  No.  1156) 
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the  following  compounds  come  within  these  regulations  (se< 
Section  I,  Dangerous  Drugs  Act,  1932): — 

(a)  Medicinal  opium; 

( b )  Any  extract  or  tincture  of  Indian  hemp; 

(c)  Morphine  and  its  salts  and  diacetylmorphine  (commonly  known  a 
diamorphine  or  heroin)  and  the  other  esters  of  morphine  and  thei 
respective  salts; 

( d )  Cocaine  (including  synthetic  cocaine)  and  ecgonine  and  their  respectiv 
salts,  and  the  esters  of  ecgonine  and  their  respective  salts; 

( e )  Any  solution  or  dilution  of  morphine  or  cocaine  or  their  salts  in  an  inei 
substance  whether  liquid  or  solid,  containing  any  proportion  of  morphin 
or  cocaine,  and  any  preparation,  admixture,  extract  or  other  substanc 
(not  being  such  a  solution  or  dilution  as  aforesaid)  containing  not  les 
than  one-fifth  per  cent,  of  morphine  or  one-tenth  per  cent,  of  cocain 
or  of  ecgonine; 

(/)  Any  preparation,  admixture,  extract  or  other  substance  containing  an 
proportion  of  diacetylmorphine; 

( g )  Dihydroxycodeinone,  dihyarocodeinone,  dihydromorphinone,  acetyldi 
hydrocodeinone,  dihydromorphine,  their  esters  and  the  salts  of  any  c 
these  substances  and  of  their  esters,  morphine-N-oxide  (commonly  know: 
as  genomorphine),  the  morphine-N-oxide  derivatives,  and  any  othe 
pentavalent  nitrogen  morphine  derivatives; 

( h )  Thebaine  and  its  salts,  and  (with  the  exception  of  methylmorphim 
commonly  known  as  codeine,  and  ethylmorphine,  commonly  known  a 
dionin,  and  their  respective  salts)  benzylmorphine  and  the  other  ethers  c 
morphine  and  their  respective  salts; 

(i)  Any  preparation,  admixture,  extract  or  other  substance  containing  an 
proportion  of  any  of  the  substances  mentioned  in  paragraph  (g)  or  i 
paragraph  ( h )  of  this  subsection. 

Metric  Units  of  Volume 

Much  of  the  confusion  resulting  from  metric  units  of  volum 
being  defined  in  terms  of  units  of  length  as  well  as  in  term 
of  volume  occupied  by  a  specific  weight  of  water,  ha 
been  cleared  up  by  a  report  issued  by  the  Institute  c 
Chemistry  from  the  Joint  Committee  for  the  Standardisatio 
of  Scientific  Glassware.  The  Committee  recommended  “tht 
the  recognised  international  metric  units — the  litre  (1)  an 
millilitre  or  thousandth  part  of  the  litre  (ml.) — shall  be  use 
as  the  standard  units  of  volume,  and  that  standard  volumetri 
glassware  shall  be  graduated  in  terms  of  these  units  an 
marked  ‘ml.*  instead  of  c.c.”  The  Committee  also  state 
that  “the  publication  of  all  results  in  terms  of  millilitres  woul 
remove  the  uncertainty  due  to  the  term  cubic  centimetre  bein 
used  sometimes  correctly,  sometimes  as  equivalent  to  the  mill: 
litre,  and  sometimes  as  the  space  occupied,  under  conditions  nc 
generally  well  defined,  by  a  quantity  of  water  which  has  a 
apparent  weight  in  air  of  1  gramme.” 

This  system  has  now  been  adopted  almost  universally  fc 
calibrating  volumetric  glassware,  and  such  glassware  is  marke 
with  the  abbreviation  “ml.”  instead  of  “c.c.”  The  Britis 
Pharmacopoeia ,  1932^  and  the  British  Pharmaceutical  Code i 
1934,  have  adopted  the  millilitre.  In  the  latter  the  abbreviatic 
“ml.”  is  employed,  whereas  in  the  former  the  alternative  “mil 
is  used  for  stating  doses.  In  this  second  volume  of  the  20t 
Edition  of  the  Extra  Pharmacopoeia ,  the  practice  of  the  fir 
volume  has  been  followed  by  continuing  to  use  “Gm.”  and  “Cc. 
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for  expressing  doses  of  medicinal  substances,  but  in  analytical 
processes  and  tests  the  abbreviation  “g  ”  recommended  by  the 
Chemical  Society  is  used  for  gram  or  gramme,  and  the  abbreviation 
“ml.”  for  the  millilitre  in  preference  to  Cc.  or  c.c.  for  cubic 
centimetre. 

The  general  adoption  of  the  millilitre  (ml.)  in  preference  to  the 
cubic  centimetre  (c.c.)  is  considered  to  be  highly  desirable 
Report  on  Metric  Units  of  Volume  (British  Standards  Institution, 
Victoria  Street,  S.W.l). 
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The  abbreviated  titles  of  journals  are  those  given  in  the  World  List  of  Scientifi 
Periodicals  (2nd  Ed.,  1934).  When  the  reference  is  to  a  periodical  of  which  tw< 
volumes  are  published  during  a  year  the  number  put  first  indicates  the  first  o 
second  volume  of  the  year  followed  by  the  year,  and  the  last  number  refers  t 
the  page,  thus,  Brit.  med.  J.,  i/1932,  250.  When  only  one  volume  of  a  periodic? 
is  published  each  year,  the  reference  gives  the  year  and  the  page,  thus,  Quart.  J 
Pharm.,  1934,  341.  In  other  cases  the  volume  number  is  given  in  italics  in  ad 
dition  to  the  year  and  page,  thus,  J.  biol.  Client.,  1928,  77,  797. 

a.  — optical  rotation. 

A.O.A.C. — Association  of  Official  Agricultural  Chemists. 

A. R. — List  of  Reagents  for  Analytical  Purposes  prepared  by  a  special  Committe 
appointed  by  the  Councils  of  the  Institute  of  Chemistry  of  Great  Britain  am 
Ireland  and  the  Society  of  Public  Analysts  and  other  Analytical  Chemists.— 
London,  1915. 

Acta  paediatr.,  Stockh. — Acta  paediatrica. 

Allen. — Allen’s  Commercial  Organic  Analysis.  5th  Edn.,  Vols.  I-VI  edited  b 
S.  S.  Sadtler,  E.  C.  Lathrop  and  C.  A.  Mitchell;  Vols.  VII-X  edited  by  C.  A 
Mitchell  (1924-1933).  Vol.  IX,  4th  Edn.,  1917,  edited  by  W.  A.  Davis. 
Amer.  J.  Hyg. — American  Journal  of  Hygiene. 

Amer.  J.  Pharm. — American  Journal  of  Pharmacy. 

Amer.  J.  Physiol. — American  Journal  of  Physiology. 

Amer.  J.  publ.  Hlth — American  Journal  of  Public  Health. 

Amer.  J.  Syph. — American  Journal  of  Syphilis. 

Amer.  J.  trop.  Med. — American  Journal  of  Tropical  Medicine. 

Amer.  perfum. — American  Perfumer  and  Essential  Oil  Review. 

Amer.  Rev.  Tuberc.  ( Suppl .). — American  Review  of  Tuberculosis  (Supplement 
Analyst. — Analyst. 

Ann.  Eugen.,  Camb. — Annals  of  Eugenics. 

Ann.  Falsif. — Annales  des  Falsifications. 

Ann.  Hyg.  publ.,  Paris. — Annales  d’hygi^ne  publique  et  de  m^decine  Hgal 
(industrielle  et  sociale). 

Ann.  Inst.  Pasteur.  Annales  de  l’Institut  Pasteur. 

Ann.  trop.  Med.  Par  i  it. — Annals  of  Tropical  Medicine  and  Parasitology. 
Apothekerztg,  Berl. — A  othekerzeitung,  Berlin. 

Arch.  Dis.  Childh. — Archives  of  Disease  in  Childhood. 

Arch.  exp.  Path.  Pharmak.  Archiv  fur  experimentelle  Pathologie  u.  Pharm? 
kologie. 

Arch,  intern.  Med. — Archives  of  Internal  Medicine. 

Arch.  Kinderheilk. — Archiv  fijr  Kinderheilkunde. 

Arch.  Med.  Enf. — Archives  de  m£decine  des  enfants. 

Arch.  Pharm.,  Berl. — Archiv  der  Pharmazie. 

Arch.  Neurol.  Psychiat.,  Land. — Archives  of  Neurology  and  Psychiatry. 

Arch.  Radiol.  Electrother. — Archives  of  Radiology  and  Electrotherapy. 

b. p. — boiling-point. 

B. P.  ’14. — British  Pharmacopoeia,  1914. 

B.P.  ’32. — British  Pharmacopoeia,  1932. 

B.P.C. — British  Pharmaceutical  Codex,  1934. 

B.P.C.  1894  or  1901. — Formulary  of  the  British  Pharmaceutical  Conference. 
Barnett. — Preparation  of  Organic  Compounds,  by  E.  de  Barry  Barnett,  2n 
Edn.,  1920. 

Batty  Shaw. — Organotherapy,  or  Treatment  of  Disease  by  means  of  Preparatioi 
of  Various  Organs,  by  H.  Batty  Shaw. 

Ber.  dtsch.  chem.  Ges. — Bericht  der  Deutschen  Chemischen  Gesellschaft. 
Berl.  klin.  Wschr. — Berliner  klinische  Wochenschrift. 

Biochem.  J. — Biochemical  Journal. 

Biochem.  Z. — Biochemische  Zeitschrift. 
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Boll.  1st.  sieroter.,  Milano — Bollettino  delTstituto  sieroterapico  milanese. 

Bower  and  Gwynne- Vaughan. — Practical  Botany  for  Beginners  by  F.  O.  Bower 
and  Dame  H.  Gwynne-Vaughan,  1918.  . 

Brit.  chem.  Abstr.— British  Chemical  Abstracts.  (A)  Pure  Chemistry.  (B)  Applied 

Chemistry.  .  .  .  , 

Brit,  colon.  Drugg  —  British  and  Colonial  Druggist  (since  1915 — British  and 

Colonial  Pharmacist). 

Brit,  colon.  Pharm. — British  and  Colonial  Pharmacist. 

Brit.J.  Actino-Therap. — British  journal  of  Actinotherapy  and  Physiotherapy. 
Brit.  J.  Biophys. — British  Journal  of  Biophysics. 

Brit.  J.  Child.  Dis. — British  Journal  of  Children’s  Diseases. 

Brit.  J.  Derm. — British  journal  of  Dermatology. 

Brit.  J .  exp.  Path. — British  Journal  of  Experimental  Pathology. 

Brit.  J.  phys.  Med. — British  Journal  of  Physical  Medicine. 

Brit.  J.  Radiol.  ( B.A.R.P .  .Sect.).— British  Journal  of  Radiology  (British 
Association  for  the  Advancement  of  Radiology  and  Physiotherapy  Section), 
continued  since  1927  as  British  Journal  of  Radiology,  New  Series. 

Brit.  J.  Radiol.  N.S. — British  Journal  of  Radiology,  New  Series. 

Brit.  J.  Radiol.  ( Rontg .  Soc.  Sect.).—  British  Journal  of  Radiology  (Rontgen 
Society  Section),  continued  since  1927  as  British  Journal  of  Radiology,  New 
Series. 

Brit.  J.  Surg. — British  Journal  of  Surgery. 

Brit.  med.  J. — British  Medical  Journal. 

Brit.  med.  J.  Epit. — British  Medical  Journal  Epitome. 

Brompton  H. — Pharmacopoeia  of  the  Hospital  for  Consumption  and  Diseases 
of  the  Chest,  11th  Edn.,  1928. 

Brooke. — Tropical  Medicine,  Hygiene  and  Parasitology,  by  Gilbert  E.  Brooke, 
1920. 

Bruce  and  Dilling. — Bruce  and  Dilling’s  Materia  Medica  and  Therapeutics,  by 
W.  J.  Dilling,  14th  Edn.,  1933. 

Bull.  Dep.  Agric.  Can. — Bulletin  of  the  Department  of  Agriculture  of  the 
Dominion  of  Canada. 

Bull.  imp.  Inst.,  Lond. — Bulletin  of  the  Imperial  Institute. 

Bull.  Fed.  int.  Pharm. — Bulletin  de  la  Federation  internationale  pharmaceutique. 
Bull.  Inst.  Pasteur — Bulletin  de  l’lnstitut  Pasteur. 

Bull.  Off.  int.  Hyg.  publ. — Bulletin  mensuel  de  l’Office  internationale  d’hygi^ne 
publique. 

i  Bull.  Soc.  chim.  Fr. — Bulletin,  Soci£t£  chimique  de  France. 

Bull.  tech.  Mus.,  Sydney. — Bulletin  of  the  Technological  Museum,  Sydney. 

Cc. — cubic  centimetre.  See  also  Preface. 

C.H.W. — Formulae  of  Chelsea  Hospital  for  Women,  1927. 

C.L.T. — Formulae  of  the  Central  London  Throat,  Nose  and  Ear  Hospital, 
3rd  Edn.,  1924. 

|  C.R. — Changes  proposed  in  the  British  Pharmacopoeia  by  the  International 
Agreement  for  the  Unification  of  Pharmacopoeial  Formulae  for  Potent  Medi- 
i  cines,  Brussels,  Nov.  29,  1906,  from  a  report  to  the  Pharmacopoeia  Committee 
of  the  General  Medical  Council.  Adopted  March  4,  1907.  This  Committee 
issued  further  reports  in  1908,  1910  and  1911.  Cf.  I.A. 

1  C.X. — Charing  Cross  Hospital  Pharmacopoeia,  1922. 
i  Canad.  Form. — The  Canadian  Formulary,  1933. 

!Canad.  med.  Ass.  J. — Canadian  Medical  Association  Journal. 

Chem.  Abstr. — Chemical  Abstracts. 

Chem.  &  Drugg. — Chemist  and  Druggist, 
j  Chem.  Ind.  Rev. — Chemistry  and  Industry  Review. 

1  Chem.  Z. — Chemische  Zeitschrift. 

Chininum. — Chininum  Scriptiones  Collectae,  Bureau  for  increasing  the  use  of 
Quinine,  Amsterdam,  1925. 

Clin.  J. — Clinical  Journal. 
cm. — centimetre. 

Colyer. — Colyer’s  Dental  Surgery  and  Pathology,  by  Sir  J.  F.  Colyer,  6th  Edn., 
1931  and  earlier  issues  (previously  Smale  and  Colyer’s  Diseases  and  Injuries 
of  Teeth). 

C.R.  Acad.  Sci.,  Paris. — -Compte  rendu  hebdomadaire  des  stances  de  I’Acad&nie 
des  sciences. 

C.R.  Soc.  Biol.,  Paris. — Compte  rendu  hebdomadaire  des  stances  et  m&noires 
de  la  Soci£t6  de  biologie. 
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Cushny. — Text-book  of  Pharmacology  and  Therapeutics,  by  A.  R.  Cushny, 
10th  Edn.,  revised  by  C.  W.  Edmunds  and  J.  A.  Gunn  (1934). 

D. D.A. — Drugs  or  preparations  coming  within  the  scope  of  the  Dangerous  Drugs 
Acts,  1920  and  1923,  and  Consolidated  Regulations,  1928. 

Dansk  Tidsskr.  Farm. — Dansk  Tidsskrift  for  Farmaci. 

Dtsch.  med.  Wschr. — Deutsche  medizinische  Wochenschrift. 

Digitalis  Assay. — W.  H.  Martindale.  A  communication  to  the  Pharmaceutical 
Society  of  Great  Britain,  1913.  (H.  K.  Lewis  &  Co.,  Ltd.) 

Disp. — Art  of  Dispensing,  published  by  The  Chemist  and  Druggist ,  London, 
10th  Edn.,  1926. 

Dixon. — Manual  of  Pharmacology,  by  the  late  W.  E.  Dixon,  F.R.S.,  7th  Edn., 
1929. 

E.  — Pharmacopoeia  of  the  Evelina  Hospital  for  Sick  Children,  Southwark,  1906. 

E. G.A. — Pharmacopoeia  of  the  Elizabeth  Garrett-Anderson  Hospital,  1926. 

Ec.  Prod.  India. — Economic  Products  of  India. 

Edinh.  med.  J . — Edinburgh  Medical  Journal. 

Emery. — Clinical  Bacteriology  and  Haematology,  by  W.  d’Este  Emery,  6th  Ed., 
1921. 

Evans. — Evans’  Analytical  Notes  (Evans  Sons,  Lescher  &  Webb  Ltd.,  Liverpool), 

F. E. — Farmacopea  Espanola.  Octava  Edicion,  1930. 

F. N. — Formulaire  des  Medicaments  Nouveaux,  by  Dr.  R.  Weitz,  1933,  Boc- 
quillon-Limousin. 

f. p. — freezing-point. 

Er.  Cx. — Codex  Medicamentarius  Gallicus,  Pliarmacop^e  Fran?aise  (1908). 

Fr.  Cx.  Supp.  I  to  V. — Supplements  I  (1920)  to  V  (1926)  of  the  Codex  Medica¬ 
mentarius  Gallicus. 

Finnemore. — Essential  Oils,  their  Chemistry  and  Technology,  by  H.  Finnemore 
1926. 

g.  — gramme. 

G. H. — Pharmacopoeia  of  Guy’s  Hospital,  1916. 

G.N.C. — Pharmacopoeia  of  the  Gt.  Northern  Central  Hospital,  1908  (see  alsc 
R.N.H.). 

Garrod. — Inborn  Errors  of  Metabolism,  1923,  and  other  communications  bj 
Sir  A.  E.  Garrod. 

Garrod  and  Tirard. — The  Essentials  of  Materia  Medica  and  Therapeutics,  b} 
Sir  A.  E.  Garrod  and  Sir  N.  J.  C.  Tirard,  13th  Edn.,  1890. 

Gehe. — Gehe’s  Codex,  6th  Edn.,  1933. 

Ghosh. — Treatise  on  Materia  Medica  and  Therapeutics,  by  the  late  R.  Ghosh 
I.M.S.  Edited  by  B.  H.  Deane,  12th  Edn.,  1930. 

Glasg.  med.  J . — Glasgow  Medical  Journal. 

Gm. — gramme  (in  doses).  (See  also  Preface.) 

gr. — grain. 

Gradwohl  and  Blaivas. — The  Newer  Methods  of  Blood  and  Urine  Chemistry 
by  R.  B.  H.  Gradwohl  and  A.  J.  Blaivas,  2nd  Edn.,  1920. 

Gr.  Orm.  H. — Pharmacopoeia  of  the  Hospital  for  Sick  Children,  Great  Ormonc 
Street,  1931. 

Green. — Green’s  Encyclopedia  of  Medicine  and  Surgery,  1 1  vols.,  1906-11. 

Hager. — Handbuch  der  Pharmaceutischen  Praxis,  revised  by  G.  Fredericks 
G.  Arends  and  H.  Zornig,  1925. 

Hale-White. — Hale-White’s  Materia  Medica,  Pharmacy,  Pharmacology  anc 
Therapeutics,  revised  by  A.  FI.  Douthwaite,  21st  Edn.,  1932. 

Hare. — Text-Book  of  Practical  Therapeutics,  by  IT.  A.  Hare,  21st  Edn.,  1930. 

Harper  Adams  Util.  Poult.  J . — Harper  Adams  Utility  Poultry  Journal. 

Helv.  chim.  Acta. — Helvetica  chimica  acta. 

Heivlett. — Serum  and  Vaccine  Therapy,  by  T.  R.  Hewlett,  2nd  Edn.,  1910,  als< 
Bacteriology,  8th  Edn.,  1926. 

Hewlett  and  McIntosh. — A  Manual  of  Bacteriology,  9th  Edn.,  revised  by  R.  T 
Hewlett  and  J.  McIntosh,  1932. 

Hoppe-Seyl.  Z. — Hoppe-Seyler’s  Zeitschrift  fur  physiologische  Chemie. 

Hospitalstidende. — Hospitalstidende. 

Hutchinson. — Food  and  Principles  of  Dietetics,  by  R.  Hutchinson,  6th  Edn.,  1926 

I. A. — International  Agreement,  1930. 

I.D.C. — Indigenous  Drugs  Committee,  2nd  Report,  Simla,  1909;  3rd  Report 
Calcutta,  1916. 

I .V. — iodine  value. 

/.  c.  Add. — Indian  and  Colonial  Addendum  (1900)  to  the  B.P.  1898. 
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Indian  J.  med  Res.— Indian  Journal  of  Medical  Research. 

Indian  med.  Gaz. — Indian  Medical  Gazette. 

Indian  med.  Res.  Mem.— Indian  Medical  Research  Memoirs. 

Industr.  Engng  Chem.  (anal.  Edn.).— Industrial  and  Engineering  Chemistry, 

IntA™offCtropdAnu—  Proceedings  of  the  International  Conference  on  Health 
Problems  in  Tropical  America,  1924,  United  Fr^t  C°-»  Boston 
Int.  Cong. — Vllth  International  Congress  of  Applied  Chemistry,  London,  I9uy, 

also  VUIth  Congress,  Washington,  1912  „ 

J.  R.  Army  med.  Cps — Journal  of  the  Royal  Army  Medical  Corps. 

J.  R.  nav.  med.  Serv. — Journal  of  the  Royal  Naval  Medical  Service. 

J.  agric.  Sci. — Journal  of  Agricultural  Science. 

J.  Amer.  chem.  Soc. — Journal  of  the  American  Chemical  Society. 

J.  Amer.  diet.  Ass. — Journal  of  the  American  Dietetic  Association. 

J  Amer.  med.  Ass. — Journal  of  the  American  Medical  Association. 

J.  Amer.  pharm.  Ass.— Journal  of  the  American  Pharmaceutical  Association. 

J.  Ass.  off.  agric.  Chem.,  Wash.— Journal  of  the  Association  of  Official  Agricul¬ 


tural  Chemists. 

J.  biol.  Chem. — Journal  of  Biological  Chemistry. 

J.  Cancer  Res. — Journal  of  Cancer  Research. 

J.  chem.  Soc. — Journal  of  the  Chemical  Society.  .  . 

J.  chem.  Soc.  Abstr. — Journal  of  the  Chemical  Society  Abstracts  (continued  since 

1926  as  British  Chemical  Abstracts). 

J.  clin.  Invest. — Journal  of  Clinical  Investigation. 

J.  clin.  Res. — Journal  of  Clinical  Research. 

J.  comp.  Path. — Journal  of  Comparative  Pathology  and  I  herapeutics. 

J.  exp.  Med. — Journal  of  Experimental  Medicine. 

:  J.  Hyg.,  Camb. — Journal  of  Hygiene. 

J.  Immunol. — Journal  of  Immunology. 

J.  infect.  Dis. — Journal  of  Infectious  Diseases. 

J.  Lab.  clin.  Med. — Journal  of  Laboratory  and  Clinical  Medicine. 

J.  ment.  Sci. — Journal  of  Mental  Science. 

J.  Path.  Bact. — Journal  of  Pathology  and  Bacteriology. 

J.  Pharm.  Chim.,  Paris. — Journal  de  pharmacie  et  de  chimie. 

J.  Pharmacol. — Journal  of  Pharmacology  and  Experimental  Therapeutics. 

J.  Physiol. — Journal  of  Physiology.  .  ,QO,  t  .ao7 

J.  Rontgen  Soc.— Journal  of  the  Rontgen  Society,  continued  from  1924  to  1927 
as  The  British  Journal  of  Radiology  (Rontgen  Society  Section),  and  since 

1927  as  The  British  Journal  of  Radiology,  New  Series. 

J.  State  Med. — Journal  of  State  Medicine. 

J.  Soc.  chem.  Ind.,  Lond. — Journal  of  the  Society  of  Chemical  Industry. 

./.  Suisse  Pharm. — Journal  suisse  de  pharmacie,  now  Schweizerische  Apothe- 
kerzeitung. 

J.  Text .  Inst.,  Manchr — Journal  of  the  Textile  Institute,  Manchester. 

J.  trop.  Med.  (Hyg.)— Journal  of  Tropical  Medicine  and  Hygiene. 

K. C.H. — King’s  College  Hospital  Pharmacopoeia,  1934. 

Kenwood—  Public  Health  Laboratory  Work,  by  H.  R.  Kenwood,  8th  Edn.,  1925. 
Klin.  Wschr. — Klinische  Wochenschrift. 

Knox — Radiography  and  Radio-Therapeutics,  by  Robert  Knox,  4th  Edn.,  in 
2  vols.  (Vol.  II  completed  and  edited  by  W.  M.  Levitt,  1923-32). 

L. H. — The  London  Hospital  Pharmacopoeia,  1934. 

L. L. — The  London  Lock  Hospitals  Pharmacopoeia. 

Lancet — Lancet . 

Leprosy  Rev. — Leprosy  Review. 

m. — minim. 

m.a. — milliampere. 

m.p. — melting-point. 

M. R.C. — Medical  Research  Council. 

Mann. — Physiology  and  Pathology  of  the  Urine,  by  J. Dixon  Mann,  2nd  Edn. ,1908. 
May. — Chemistry  of  Synthetic  Drugs,  by  Percy  May,  3rd  Edn.,  1921, 

Med.  Annu. — Medical  Annual. 

Med.  J .  Rec. — Medical  Journal  and  Record. 

Med.  Offr — Medical  Officer. 

Med.  Pr. — The  Medical  Press  and  Circular. 

Medicine,  Baltimore. — Medicine,  Baltimore. 

Mem,  LJniv,  Calif. — Memoirs  of  the  University  of  California. 
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Merck's  A.  R. — E.  Merck’s  Annual  Report  of  recent  advances  in  Pharmaceutical 
Chemistry  and  Therapeutics. 

Merck’s  Index. — Merck’s  Index,  5th  Edn.,  1927. 

Mfg  Chem. — The  Manufacturing  Chemist. 

mg. — milligramme. 

ml. — millilitre. 

Mod.  Tech,  in  Treatment. — Modern  Technique  in  Treatment,  Vols.  1-4,  1925-28, 
The  Lancet ,  London. 

Morgan. — Organic  Compounds  of  Arsenic  and  Antimony,  by  G.  T.  Morgan,  1918. 

Muir  and  Ritchie. — Manual  of  Bacteriology,  by  R.  Muir  and  J.  Ritchie,  9th  Edn., 
1932. 

Munch,  med.  Wschr. — Miinchener  medizinische  Wochenschrift. 

Murrell. — What  to  do  in  Cases  of  Poisoning,  by  William  Murrell,  13th  Edn., 
1925,  revised  by  P.  Hamill. 

Mx.  H. — Middlesex  Hospital  Pharmacopoeia,  1927. 

Myers. — Practical  Chemical  Analysis  of  Blood,  by  V.  C.  Myers,  2nd  Edn.,  1924, 

n — refractive  index. 

Nature,  Lond. — Nature,  London. 

Naturwissenschaften — Naturwissenschaften. 

N.F.  V — National  Formulary  of  Unofficial  Preparations,  issued  by  the  American 
Pharmaceutical  Association,  5th  Edn.,  1926. 

N.H.W. — Pharmacopoeia  of  the  New  Hospital  for  Women,  London,  1904. 
(For  some  formulae  not  included  in  E.G.A.) 

N.I.F. — National  Formulary  for  National  Health  Insurance  Purposes,  issued  by 
the  British  Medical  Association,  2nd  Edn.,  1933. 

N.N.R. — New  and  Non-official  Remedies,  issued  by  the  American  Medical 
Association. 

N.S.D. — National  Standard  Dispensatory,  in  accordance  with  U.S.P.  VIII,  1905, 

New  Engl.  J .  Med. — New  England  Journal  of  Medicine. 

Newth. — Text-Book  of  Inorganic  Chemistry,  by  G.  S.  Newth,  1923. 

Nutr.  Abstr.  Rev. — Nutrition  Abstracts  and  Reviews. 

N.Y.  St.  J.  Med. — New  York  State  Journal  of  Medicine. 

BF3Q. — Part  I,  Poisons  Schedule,  1908. 

CP) — Part  II,  Poisons  Schedule,  1908. 

P.E.H.C. — Pharmacopoeia  of  the  Princess  Elizabeth  of  York  Hospital  foi 
Children,  1933  (formerly  the  East  London  Hospital). 

P.G.  VI. — German  Pharmacopoeia,  1926. 

P.J.F. — Pharmaceutical  Journal  Formulary. 

P.L. — Pharmacopoeia  Londinensis,  1851. 

P.M.C.E. — Select  Parliamentary  Committee  on  Proprietary  Medicines  Enquiry 
1912-13. 

P.N.F. — Proposed  National  Formulary  (U.S.). 

P.  Argent  II. — Pharmacopoeia  of  the  Argentine  Republic,  2nd.  Edn.,  1919. 

Paris  med. — Paris  medical.  La  semaine  du  clinicien. 

P.  Austr. — Austrian  Pharmacopoeia,  1906. 

P.  Belg.  IV. — Belgian  Pharmacopoeia,  1930. 

P.  Dan. — Danish  Pharmacopoeia,  1933. 

P.  Helv.  V. — Swiss  Pharmacopoeia.  1933. 

P.  Ind. — Pharmacopoeia  of  India,  1868. 

P.  Ital. — Italian  Pharmacopoeia,  1929. 

P.  Jap. — Japanese  Pharmacopoeia,  1921  (English  translation,  1922). 

P.  Mex. — Mexican  Pharmacopoeia,  1926. 

P.  Ned. — Netherlands  Pharmacopoeia,  1926. 

P.  Off. — Proposed  official  recommendations  as  embodied  in  reports  of  Phar 
macopoeia  Commission  Sub-Committees,  issued  by  the  General  Medica 
Council,  1930,  onwards. 

P.  Russ. — Russian  Pharmacopoeia,  1926. 

P.  Svec. — Swedish  Pharmacopoeia,  1925. 

Perfum.  essetit.  Oil  Rec .- — Perfumery  and  Essential  Oil  Record. 

Ph. — Pharmacopedia,  by  E.  White  and  J.  Humphrey,  1909. 

Ph.  Form. — Pharmaceutical  Formulas,  9th  Edn.,  Second  Reprint,  1921,  by  I  ete 
MacEwan;  and  10th  Edn.,  Vol.  I,  1929,  revised  by  S.  W.  Woolley  and  G.  I 
Forrester,  Vol.  II,  1934,  revised  by  G.  P.  Forrester,  The  Chemist  and  Druggis 
London. 

Ph.  Notes. — Pharmacy  Notes  from  various  parts  of  the  W  orld,  by  W.  H.  Martir 
dale,  1907. 
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Pharm.  J. — Pharmaceutical  Journal. 

Pharm.  Weekbl. — Pharmaceutisch  Weekblad  voor  Nederland. 

Pharm.  Ztg,  Berl. — Pharmazeutische  Zeitung. 

Pharmacol.— Chemical  Basis  of  Pharmacology,  by  Francis  brancis  and  j.  M. 

Fortescue-Brickdale,  1908. 

Philipp.  J.  Sci. — Philippine  Journal  of  Science. 

Physiol.  Rev. — Physiological  Reviews. 

Plaistow. — Pharmacopoeia  of  St.  Mary’s  Hospital  for  Women  and  Children, 
Plaistow,  1913. 

Pr.  med. — Presse  m£dicale. 

Practitioner. — Practitioner. 

Prescriber. — Prescriber. 

Proc.  chem.  Soc.,  Land. — Proceedings  of  the  Chemical  Society,  London. 

Proc.  Mayo  Clin. — Proceedings  of  Staff  Meetings  of  the  Mayo  Clinic. 

Proc.  roy.  Soc. — Proceedings  of  the  Royal  Society. 

Proc.  roy.  Soc.  Edinb. — Proceedings  of  the  Royal  Society  of  Edinburgh. 

Proc.  R.  Soc.  Med. — Proceedings  of  the  Royal  Society  of  Medicine. 

Proc.  Soc.  exp.  Biol.,  N.  Y. — Proceedings  of  the  Society  for  Experimental 
Biology  and  Medicine. 

Prov.  Hosp. — Provincial  Hospital  Pharmacopoeias,  issued  by  The  Chemist  and 
Druggist,  London,  1913. 

Publ.  Hlth,  Lond. — Public  Health. 

Publ.  Hlth  Rep.,  Wash. — Public  Health  Reports,  issued  by  the  United  States 
Public  Health  Service. 

:  Q.H.C. — Pharmacopoeia  of  the  Queen’s  Hospital  for  Children  (formerly  the 
North-Eastern  Hospital),  1927. 

Quart.  Bull.  Hlth  Org.  L.  o.  N. — Quarterly  Bulletin  of  the  Health  Organisation 
of  the  League  of  Nations. 

Quart.  J.  exp.  Physiol. — Quarterly  Journal  of  Experimental  Physiology. 

Quart.  J .  Med. — Quarterly  Journal  of  Medicine. 

Quart.  J.  Pharm. — Quarterly  Journal  of  Pharmacy  and  Pharmacology. 

R.D.H. — Pharmacopoeia  of  the  Royal  Dental  Hospital,  London,  1926. 

R.F.H. — Pharmacopoeia  of  the  Royal  Free  Hospital,  London,  1922. 

R.N.H. — Pharmacopoeia  of  the  Royal  Northern  Group  of  Hospitals,  1930. 
R.O.H. — Pharmacopoeia  of  the  Royal  Ophthalmic  Hospital,  1929. 

R. V.I. — Pharmacopoeia  of  the  Royal  Victoria  Infirmary,  Newcastle-on-Tyne. 
Rem. — Remington’s  Practice  of  Pharmacy,  7th  Edn.,  1926. 

Rep.  Brit.  Emp.  Cancer  Campgn — Report  of  the  British  Empire  Cancer 
Campaign. 

Rep.  Cancer  Res.  Fd — Report  of  the  Imperial  Cancer  Research  Fund. 

Rep.  Inst.  med.  Res.  F.M.S. — Report  of  the  Institute  for  Medical  Research, 
Federated  Malay  States. 

Rep.  med.  Offr  Minist.  Hlth,  Lond. — Report  of  the  Chief  Medical  Officer,  the 
'  Ministry  of  Health. 

Rep.  med.  Res.  Coun.,  Lond. — Report  of  the  Medical  Research  Council. 

Rep.  metrop.  Asylums  Bd — Report  of  the  Metropolitan  Asylums  Board. 

Rep.  metrop.  Wat.  Bd — Report  of  the  Metropolitan  Water  Board. 

Rep.  publ.  Hlth  med.  Subj.,  Lond. — Report  on  Public  Health  and  Medical 
Subjects,  Ministry  of  Health. 

Retail  Chem. — Retail  Chemist. 

[  Ringer  and  Sainsbury. — Handbook  of  Therapeutics,  by  Sidney  Ringer  and 
Harrington  Sainsbury,  13th  Edn.,  1897. 

I  Rutherford. — Radioactive  Substances  and  their  Radiations,  by  E.  Rutherford,  1912. 

S. H. — Pharmacopoeia  of  the  Samaritan  Free  Hospital,  1926. 

S.H.D. — Steeven’s  Hospital  (Dublin)  Formulary,  3rd  Edn.,  1930. 

S.R.A.,  F.D.,  No.  2,  Rev.  4. — Service  and  Regulatory  Announcements,  Food  and 
Drug  No.  2  (Fourth  Revision);  issued  by  the  United  States  Department  of 
Agriculture,  Food  and  Drug  Administration,  August  1933. 

S.R.  &  O. — Statutory  Rules  and  Orders,  His  Majesty’s  Stationery  Office,  London. 
<5.  V. — saponification  value. 

St.  Bart's  H. — Pharmacopoeia  of  St.  Bartholomew’s  Hospital,  1921. 

St.  G.H. — Pharmacopoeia  of  St.  George’s  Hospital,  1927. 

St.  J.H. — Pharmacopoeia  of  St.  John’s  Hospital  for  Skin  Diseases,  1926. 

St.  M.H. — Pharmacopoeia  of  St.  Mary’s  Hospital,  1934. 

St.  T.H. — Pharmacopoeia  of  St.  Thomas’  Hospital,  1931. 

S.  Afr.  med.  J. — South  African  Medical  Journal. 
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Salvarsati. — Salvarsan:  Its  Chemistry,  Pharmacy  and  Therapeutics,  by  Martin- 
dale  and  Westcott,  1911. 

Schmidt. — Ausfiihrliches  Lehrhuch  der  Pharmaceutischen  Chemie,  Vol.  I 
(Inorganic),  Vol.  II  (Organic),  Part  I  (1922),  Part  II  (1923),  by  Ernst  Schmidt. 

Schweiz.  ApothZtg — Schweizerische  Apothekerzeitung. 

Sci.  Rep.  Cancer  Res.  Fd,  Fond. — Scientific  Reports  on  the  Investigations  of  the 
Imperial  Cancer  Research  Fund. 

Secret  Remedies. — Secret  Remedies,  What  they  Cost  and  What  they  Contain. — 
British  Medical  Association  (1909);  also  “More  Secret  Remedies”  (1912). 

Seidell. — Solubilities  of  Inorganic  and  Organic  Substances,  2nd  Edn.,  1920, 

Soddy. — Interpretation  of  Radium,  by  F.  Soddy,  4th  Edn.,  1920, 

Sp.  gr. — specific  gravity. 

Spec.  Rep.  Food  Invest.  Bd,  Bond. — Special  Report,  Food  Investigation  Board, 
Department  of  Scientific  and  Industrial  Research. 

Spec.  Rep.  Ser.  med.  Res.  Comm. — National  Health  Insurance,  Medical  Research 
Committee,  Special  Report  Series. 

Spec.  Rep.  Ser.  med.  Res.  Coun.,  Bond. — Special  Report  Series,  Medical  Research 
Council,  London. 

Stitt. — Practical  Bacteriology,  Blood  Work  and  Animal  Parasitology,  by  E.  R. 
Stitt,  8th  Edn.,  1927. 

Svensk  farm.  Tidskr.- — Svensk  farmaceutisk  Tidskrift. 

System  of  Dietetics. — By  various  authors,  edited  by  G.  A.  Sutherland,  1908. 

T.H. — Pharmacopoeia  of  the  Golden  Square  Throat,  Nose  and  Ear  Hospital,  1 935. 

T. M. — Trade  Mark  (British),  with  Registered  No.  in  brackets. 

Teetgen. — Profitable  Herb  Growing  and  Collecting,  by  Ada  B.  Teetgen,  1916. 

Thorpe. — Dictionary  of  Applied  Chemistry,  7  vols.,  edited  by  Sir  E.  Thorpe 
(Vols.  VI  and  VII  with  assistance  of  H.  F.  Morley),  1921-1927;  and  Supple¬ 
ment,  Vol.  I,  by  J.  F.  Thorpe  and  M.  A.  Whiteley,  1934. 

Tibbies. — Theory  of  Ions,  a  Consideration  of  its  Place  in  Biology  and  Thera¬ 
peutics,  by  William  Tibbies,  1908. 

Tilley. — Diseases  of  the  Nose  and  Throat,  by  Herbert  Tilley,  4th  Edn.,  1919. 

Topley  and  Wilson. — The  Principles  of  Bacteriology  and  Immunity,  by  W.  W.  C. 
Topley  and  G.  S.  Wilson,  1929. 

Trans.  R.  Soc.  trap.  Med.  Hyg. — Transactions  of  the  Royal  Society  of  Tropical 
Medicine  and  Hygiene. 

Trop.  Dis.  Bull.- — Tropical  Diseases  Bulletin. 

U. C.H.— Pharmacopoeia  of  University  College  Hospital,  1933. 

U.F.C.  ’25 — Fourteenth  Annual  Report,  United  Fruit  Co.,  Medical  Dept.,  1925. 

U.S.D. — United  States  Dispensatory,  21st  Edn.,  1926. 

U. S.P.  X — Pharmacopoeia  of  the  United  States,  1925. 

V. H.C. — Pharmacopoeia  of  the  Victoria  Hospital  for  Children  (Chelsea),  1920. 

v/v — volume  in  volume. 

v/w — volume  in  weight. 

Vet.  J. — Veterinary  Journal. 

Vic.  Park — City  of  London  Hospital  for  Diseases  of  the  Heart  and  Lungs, 
Victoria  Park,  E.2,  1926. 

W.  — Pharmacopoeia  of  the  Hospital  for  Women  (Soho  Square),  1927. 

w/v — weight  in  volume. 

w/w — weight  in  weight. 

W.H. — Pharmacopoeia  of  Westminster  Hospital,  1934. 

W.W.W. — W.  Wynn  Westcott,  collaborator  with  the  late  Dr.  W.  H.  Martindale 
in  the  preparation  of  the  Extra  Pharmacopoeia,  1883-1925. 

Ward  and  Smith. — Recent  Advances  in  Radium,  by  W.  Roy  Ward  and  A.  J. 
Durden  Smith,  1933. 

Watts. — Dictionary  of  Chemistrv,  by  M.  M.  Pattison  Muir  and  H.  Forster 
Morley,  4  vols.,  1889-1894;  reprinted  1918-1920. 

Wenyon. — Protozoology,  by  C.  M.  Wenyon,  2  vols.,  1926. 

Wynter  Blyth. — Foods:  Their  Composition  and  Analysis,  by  the  late  A.  Wynter 
Blyth  and  M.  Wynter  Blyth,  7th  Edn.,  revised  by  H.  E.  Cox,  1927. 

Yearb.  Pharm. — The  Yearbook  of  Pharmacy  (since  1928  The  Quarterly  Journal 
of  Pharmacy  and  Pharmacology). 

Yeo. — Manual  of  Medical  Treatment,  by  I.  Burney  Yeo,  5th  Edn.,  1913. 

Z.  anal.  Chem. — Zeitschrift  fur  analytische  Chemie. 

Z.  TmmunForsch. — Zeitschrift  fur  Immunitatsforschung  und  experimentelle 
Therapie. 

Z.  Hyg.  InfektKr. — Zeitschrift  fur  Hygiene  und  Infektionskrankheiten. 
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APPROXIMATE  EQUIVALENTS 
WEIGHTS.  IMPERIAL  TO  METRIC. 
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31 


1  „ 

<2  OZ. 
7 

¥  >> 

1 

T  »» 


1* 


8  >> 


or  500  milligrammes 
MEASURES.  IMPERIAL  TO  METRIC. 


15-43 

7-7 


grams 


minim 

ml. 

minims 

ml. 

fluid  oz. 

ml. 

i  = 

0-03 

15  = 

10 

3 

30  0 

1  = 

0  06 

20  = 

12 

fluid  ozs. 

minims 

25  = 

15 

2  = 

60  0 

2  = 

0  12 

30  = 

2  0 

4  = 

115  0 

3  = 

0-2 

40  = 

2-5 

5 

140  0 

4  = 

0-25 

45  = 

3  0 

5  = 

170  0 

5  = 

0-30 

60  = 

4  0 

8  = 

230  0 

6  = 

0-4 

90  = 

6-0 

10  = 

280-0 

8  = 

0-5 

120  = 

8-0 

20  = 

568-0 

10  = 

0-6 

240  = 

15  0 

gallon 

litres 

12  = 

0-8 

1  = 

4  536 

MEASURES, 


1  ml. 

1  litre 


METRIC  TO  IMPERIAL. 

=  15  (nearer  17)  minims. 

—  1  pint  15  fl.  oz.  approx. 


1  micromillimetre 
1  micron 
1  millimetre 
1  centimetre 
1  decimetre 
metre 


MEASURES  OF  LENGTH. 

=  ro  o ioDTr  millimetre,  usually  represented  by  m/x 
— toVo  millimetre,  or  1  micrometre  ,,  ,,  ^ i 
=  0-03937  inch. 

=  0-3937  inch. 

=  3-937  inches. 

=  39-3701  1 3  inches  or  1  yard  3-37  inches  nearly. 
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INTERNATIONAL  (1935)  ATOMIC  WEIGHTS 


Element. 


Aluminium 

Antimony 

Argon  .  . 

Arsenic 

Barium 

Beryllium 

Bismuth 

Boron  .  . 

Bromine 

Cadmium 

Calcium 

Carbon 

Cerium 

Cesium 

Chlorine 

Chromium 

Cobalt 

Columbium 

Copper 

Dysprosium 

Erbium 

Europium 

Fluorine 

Gadolinium 

Gallium 

Germanium 

Gold  .. 

Hafnium 

Helium 

Holmium 

Hydrogen 

Indium 

Iodine  .  . 

Iridium 

Iron 

Krypton 

Lanthanum 

Lead 

Lithium 

Lutecium 

Magnesium 

Manganese 

Mercury 


Sym¬ 

bol. 

Atomic  i 
Weight. 

Element. 

i 

Sym¬ 

bol. 

Atomic 

Weight. 

A1 

26*97 

Molybdenum  .  . 

Mo 

96*0 

Sb 

121*76 

Neodymium  .  . 

Nd 

144*27 

A 

39*944 

Neon  .  . 

Ne 

20*183 

As 

74*91 

Nickel 

Ni 

58*69 

Ba 

137*36 

Nitrogen 

N 

14*008 

Be 

9*02 

Osmium 

Os 

191*5 

Bi 

209*00 

Oxygen 

O 

16-000C 

B 

10*82 

Palladium 

Pd 

106*7 

Br 

79*916 

Phosphorus 

P 

31*02 

Cd  i 

112*41 

Platinum 

Pt 

195*23 

Ca 

40*08 

Potassium 

K 

39*096 

C  1 

12*00 

Praseodymium 

Pr 

140*92 

Ce 

140*13 

Radium 

Ra 

225*97 

Cs 

132*91 

Radon  .  . 

Rn 

222*00 

Cl 

35*457 

Rhenium 

Re 

186*31 

Cr 

52*01 

Rhodium 

Rh  | 

102*91 

Co 

58*94 

Rubidium 

Rb 

85*44 

Cb 

92*91 

Ruthenium 

Ru 

101*7 

Cu 

63*57 

Samarium 

Sm 

150*43 

Dy 

162*46 

Scandium 

Sc 

45*10 

Er 

167*64 

Selenium 

Se 

78*96 

Eu 

152*0 

Silicon 

Si 

28*06 

F 

19*00 

Silver  .  . 

Ag 

107*880 

Gd 

157*3 

Sodium 

Na 

22*997 

Ga 

69*72 

Strontium 

Sr 

87*63 

Ge 

72*60 

Sulphur 

s 

32*06 

Au 

197*2 

Tantalum 

Ta 

181*4 

Hf 

178*6 

Tellurium 

Te 

127*61 

He 

4*002 

Terbium 

Tb 

159*2 

Ho 

163*5 

Thallium 

T1 

204*39 

H 

1*0078 

Thorium 

Th 

232*12 

In 

|  114*76 

Thulium 

Tm 

169*4 

I 

126*92 

Tin  .  . 

Sn 

118*70 

Ir 

193-1 

Titanium 

Ti 

47*90 

Fe 

55*84 

Tungsten 

W 

184*0 

Kr 

83*7 

Uranium 

1  u 

238*14 

La 

138*92 

Vanadium 

V 

50*95 

Pb 

1  207*22 

Xenon 

Xe 

131*3 

.  Li 

6*940 

Ytterbium 

Yb 

173*04 

.  Lu 

175*0 

Yttrium 

Y 

88-92 

.  Mg 

24*32 

i  Zinc 

Zn 

65*38 

Mn 

Hg 

54*93 

200*61 

i  Zirconium 

Zr 

91*22 

ANALYTICAL  ADDENDA  TO  CHEMICALS 
AND  MATERIA  MEDICA  IN  VOLUME  I. 

ACACIA 

Acacia  ( B.P .  ’32).  Occurs  in  rounded  or  ovoid  tears  and  the 
|>owder  does  not  comply  with  the  official  description.  Loses  not 
nore  than  15%  of  its  weight  at  100°  and  should  yield  not  more 
han  5%  of  ash.  (All  B.P.  ash  values  are  calculated  with  reference 
□  the  drug  dried  at  100°).  It  should  be  free  from  tannins,  starch 
nd  dextrins  and  the  B.P.  requires  it  to  be  almost  entirely  soluble 
[i  an  equal  volume  of  water,  but  the  U.S.P.  X  permits  not  more 
han  1  %  of  water-insoluble  residue. 

|  The  best  varieties  are  Ivordofan,  Mogadore  and  Senegal  gums,  but  dark- 
ploured  gums  are  not  suitable  for  medicinal  purposes. 

The  function  of  gum  in  official  acacias  is  no  doubt  to  preserve  the  moisture 
-ecessary  to  keep  the  plants  alive  during  the  months  of  drought — December  to 
.pril.  The  cicatrisation  of  the  wounds,  in  collecting,  is  of  secondary  importance, 
le  gum  being  exuded  only  during  periods  of  extreme  dryness,  the  process 
opping  with  the  slightest  rain. — E.  Perrot,  Pharm.  •/.,  ii/ 1920,  510. 

Acidity  of  Gum  Acacia.  The  amount  of  sodium  hydroxide  required  to 
eutralise  1000  g.  of  gum  varies  from  2-48  to  3-2  g.,  giving  an  average  of  2-84  g. 
'he  clarity  of  the  solution  is  in  no  way  related  to  its  reaction. 

A  sample  of  mucilage  two  months  old  showed  that  in  a  sterile  solution 
•reserved  with  benzoic  acid  relatively  no  hydrolysis  of  the  component  salts 
»ad  occurred. 

The  identification  of  common  gums.  Acacia,  tragacanth,  agar,  Irish 
loss,  quince,  and  ghatti  gum  distinguished  by  Millon’s  lead  acetate,  potassium 
:^droxide,  tannic  acid,  etc.  A  useful  table. — Pharm.  ii/ 1 93 1 ,  46. 


ACIDUM  ACETICUM 

Acidum  Aceticum  (B.P.  ’32).  Contains  from  32-5%  to  33-5% 
v/zv  of  CH3-COOH;  sp.  gr.,  1-044  to  1-045.  The  diluted  acid, 
j.cidum  Aceticum  Dilutum,  now  contains  6%  w/w,  whereas  the 
orresponding  acid  of  the  B.P.  ’14  contained  only  5%.  Acidum 
.ceticum  Glaciale  (B.P.  ’32)  contains  not  less  than  99%  by  weight 
4th  a  f.p.  of  not  less  than  14-8°  and  a  sp.  gr.  of  1-055  to  1-058. 

The  glacial  and  dilute  acetic  acids  of  the  U.S.P.  X  are  of  the 
ame  strength,  but  Acidum  Aceticum  (U.S.P.  X)  contains  from 
6%to  37%  by  weight  of  CH3-COOH.  Acidum  aceticum,  P.G.  VI, 
Dntains  not  less  than  96%  and  Acidum  aceticum  dilutum, 
\C.  VI,  from  29-7%  to  30-6%  of  CH3-COOH.  Acidum  aceticum 
oncentratum  and  Acidum  aceticum  dilutum,  P.  Helv.  V,  contain 
8%  to  100%  and  29-5%  to  30-5%  w/w  respectively  of  CH3-COOH. 

A  British  Standard  Specification  ( B.S.S .  No.  576 — 1934)  has  been  issued 
y  the  British  Standards  Institution  for  Glacial  Acetic  Acid  and  Dilute  Acetic 
cids.  The  specification  for  Glacial  Acetic  Acid,  99  Y0  to  100%,  includes  des- 
•iption,  acetic  acid  content,  crystallising-point  (not  lower  than  14-8°),  residue 
i  evaporation,  iron,  chlorides,  sulphates,  heavy  metals,  substances  reducing 
srmanganate,  formic  acid,  aldehydes  and  ketonic  substances,  and  sampling, 
id  the  appendices  describe  the  methods  and  apparatus  to  be  used.  The 
lecification  for  Dilute  Acetic  Acids  deals  with  Acetic  Acids,  80  % ,  60  % ,  and  40  % , 
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The  iron  which  may  be  present  in  these  substances  is  determined  colorimetr 
cally  by  means  of  thioglycollic  acid  in  the  presence  of  ammonia.  B.S.S.  No.  578- 
1934  refers  to  Technical  Acetic  Acid,  98%  to  100%,  and  to  Technical  Acid 
80%,  60%,  and  40%. 

Potassii  Acetas  {B.P.  ’32).  CFI3-COOK —  98-12.  Loses  not  more  than  5% 
of  its  weight  at  100°  and  the  dried  salt  contains  not  less  than  99%  of  CH3COOl 
when  assayed  by  ignition  and  subsequent  titration  of  the  alkaline  residue  wit 
acid.  The  U.S.P.  X  salt  is  of  the  same  strength  but  should  be  dried  at  150°. 

Sodii  Acetas  {B.P.C.  ’34).  CH3-C00Na,3H20  =  136-1.  The  crystalline  sa 
should  contain  the  equivalent  of  99-5%  to  105%  of  the  pure  salt.  Sodii  Aceta: 
U.S.P.  X,  contains  from  59-97%  to  62-96%  of  NaC2H302,  corresponding  to  nc 
less  than  99-5%  of  the  crystalline  salt. 

Thallii  Acetas  {B.P.C.  ’34).  CH3-COOTl  =  263-4.  Assayed  gravimetricall 
by  precipitating  the  base  as  thallous  iodide,  and  contains  not  less  than  98%. 

Thallium  Acetate  Poisoning .  Detailed  account  of  disaster  resulting  i 
the  death  of  14  out  of  16  schoolchildren  under  treatment  for  ringworm  in  a 
orphanage  in  Granada. — Brit,  tried.  J.,  i/1934,  25. 

Zinci  Acetas  {B.P.C.  ’34).  (CH3-C00)2Zn,2H20  =  219-5.  Contains  nc 
less  than  99-5%  of  the  pure  acetate  when  assayed  on  its  zinc  content  by  precipi 
tation  with  mercuric  ammonium  thiocyanate  solution  and  subsequent  titratio 
with  iodate  solution,  as  described  in  the  Pharmacopoeia  for  Zinci  Sulphas.  Zinc 
Acetas,  U.S.P.  X,  contains  from  83-16%  to  87-32%  of  Zn  (C2H302)2,  corres 
ponding  to  not  less  than  99-5%  of  the  crystalline  salt;  it  is  assayed  by  precipitation 
as  sulphide  and  weighing  as  oxide. 

Acidum  Trichloraceticum  {B.P.  ’32).  CCl3-COOH  =  163-4.  Assayed  b 
ignition  with  sodium  carbonate  and  titration  of  the  chloride  formed  with  silve 
nitrate  and  ammonium  thiocyanate  and  contains  not  less  than  98%  of  the  pur 
acid.  The  U.S.P.  X  acid,  dried  to  constant  weight  over  sulphuric  acid,  contain 
not  less  than  99%  and  is  assayed  by  titration  with  normal  sodium  hydroxid 
solution. 

Acetonum  {B.P.  ’32).  Sp.  gr.  at  15-5°,  0-796  to  0-801.  At  least  95%  b 
volume  distils  between  56c  and  58°  when  measured  under  standard  conditions 
Tests  for  alkalinity,  acidity,  oxidisable  substances,  moisture,  and  residue  oi 
evaporation  are  also  prescribed.  The  U.S.P.  X  prescribes  an  iodometric  metho< 
for  the  assay  of  acetone  and  requires  it  to  contain  not  less  than  99%  bv  weigh 
of  CH3-CO  CH3. 

For  most  purposes  commercially  standardised  acetone  is  good  enough.  It  i 
not  used  for  making  any  official  galenicals. — Pharm.  J .,  ii / 1932,  47. 

Diacetone  Alcohol.  A  British  Standard  Specification  for  Diacetone  Alcohol 
4-hydroxy-4-methyl-pentanone-2  {B.S.S.  No.  549 — 1934),  includes  require¬ 
ments  regarding  description,  specific  gravity,  distillation  range,  flash-point 
miscibility  with  water,  water,  acidity,  and  sampling. 

Amyl  Acetate.  A  British  Standard  Specification  {B.S.S.  No.  552 — 1934 
for  Amyl  Acetate  includes  requirements  regarding  description,  specific  gravity 
distillation  range,  residue  on  evaporation,  water,  acidity,  ester  content,  am 
sampling. 

Ethyl  Acetate.  A  specification  for  Ethyl  Acetate  {B.S.S.  No.  553 — 1934 
includes  requirements  regarding  description,  specific  gravity,  distillation  rangt 
residue  on  evaporation,  water,  acidity,  ester  content  (not  less  than  96%),  an 
sampling. 

Normal  Butyl  Acetate.  B.S.S.  No.  551 — 1934  for  Normal  Butyl  Acetat 
(acetic  ester  of  primary  normal  butyl  alcohol)  includes  requirements  regardin 
description,  specific  gravity,  distillation  range,  residue  on  evaporation,  acidity 
ester  content,  and  sampling.  The  appendices  describe  the  methods  and  apparatr 
to  be  used. 


ACIDUM  ACETYLS ALICYLICUM 

Acidum  Acetylsalicylicum  (B.P.  ’32).  Assayed  by  hydrolysi 
with  excess  of  N/2  sodium  hydroxide  and  titration  with  acid  wit 
a  blank  experiment  under  the  same  conditions.  It  contains  not  les 
than  99*5%  of  the  pure  compound,  has  a  m.p.  of  135°  to  138°  an 
a  limit  test  for  free  salicylic  acid  by  which  the  proportion  does  nc 
exceed  about  0*05%. 
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The  m.p.  of  the  U.S.P.X  product  is  not  below  132°  and  the 
■st  for  free  salicylic  acid  is  equivalent  to  about  0-1%.  Acidum 
retylosalicylicum,  P.  Helv.  V,  is  determined  by  titrating  a  solution 
i  alcohol  to  phenolphthalein  with  N/10  sodium  hydroxide  and 
ontains  from  99-5%  to  100%  of  the  pure  substance. 

An  official  quantitative  method  for  the  determination  of  acetylsalicylic  acid 
j  tablets  is  described  in  Methods  of  Analysis  (A.O.A.C.,.1930,  445). 
Determination  of  Free  Salicylic  Acid  in  Acetylsalicylic  Acid.  Dissolve 
tlicylic  acid,  1  g.,  in  alcohol,  60  ml.,  and  adjust  to  100  ml.  with  water.  10  ml.  of 
jus  solution  may  then  be  diluted  to  1000  ml.  for  the  standard,  making  1  ml.  — 
10001  g.  acid.  Dissolve  0-6  g.  of  the  sample  to  be  tested  in  9  ml.  of  alcohol, 
ilute  with  water  to  90  ml.  and  mix  well.  Take  two  exactly  similar  Nessler  glasses, 
ito  one  pour  60  ml.  of  the  solution,  into  the  other  the  remaining  30  ml.,  together 
ith  3  ml.  of  alcohol,  and  adjust  to  the  volume  of  the  first.  This  gives  a  difference 
;0-2  g,  of  acetylsalicylic  acid  in  similar  mixtures  of  alcohol  and  water.  One  ml. 

:  a  1  %  solution  of  iron  alum  is  added  to  each,  mixed,  and  the  colour  matched 
y  adding  the  salicylic  acid  solution. — A.  J.  Jones,  Chem.  &  Drugg.,  1919,  402. 
A  solution  yields  a  buff-coloured  precipitate  with  ferric  chloride  until  hydro- 
sed  by  the  addition  of  a  little  hydrochloric  acid,  which  yields  the  typical  violet 
dour  of  salicylate  (developing  particularly  on  warming). 

The  ferric  chloride  test  for  free  salicylic  acid  in  acetylsalicylic  acid  is  in- 
hcient  to  prevent  adulteration,  etc.,  in  that  the  addition  of  borax,  sodium 
hosphate,  tartaric  acid,  citric  acid  and  other  oxy-acids  will  readily  prevent  or 
task  the  colour  ordinarily  produced  with  ferric  chloride. 

Tartaric  Acid  added  to  aspirin  tablets  would  mask  the  ferric  iron  test 
salicylic  acid  were  present.  1  %  of  citric  acid  will  mask  the  presence 
:  0-2%  of  free  salicylic  acid. — A.  Nutter  Smith,  Chem.  &  Drugg.,  ii / 1 930, 
330. 

Determination  of  Free  Acetic  Acid.  A.  Nutter  Smith  (  Yearb.  Pharm.,  1 920, 
21)  described  a  process  by  which  the  sample  (1  g.)  previously  finely  powdered  is 
>read  on  muslin  and  the  acetic  acid  evolved  is  aspirated  into  50  or  100  ml.  of 
istilled  water  for  i  or  1  hour.  The  liquid  is  then  titrated  with  N/500  caustic 
)da.  Each  ml.  of  this  represents  0^00012  g.  of  acetic  acid. 


Hydrolysis  of  Acetylsalicylic  Acid  and  its  Salts  in  Dilute 

Acid  and  in  Water. 


_____ - 

J 

I 

Percentage 

Hydrolysis 

Compound 

Solution 

Immed. 

on 

After 

24 

dissolv- 

1 

2 

3 

4 

5 

hours. 

ing 

Acetylsalicylic 

In  water 

Nil 

0-5 

1-3 

2-0 

2-9 

4-0 

20 

Acid 

In  0 -2%  HC1. 

Nil 

1-3 

2-4 

3-9 

4-7 

7-6 

38 

Magnesium 

Acetylsalicylate 

In  water 

2-2 

3-3 

5-5 

7-8 

91 

12-5 

33 

(Magisal) 

In  0-2%HCl. 

2-2 

3-3 

5 

5-5 

7 

8 

28 

Calcium  Acetyl¬ 
salicylate  (Tyl- 

In  water 

1  -6 

3-2 

6-3 

9-5 

10 

14 

38 

calsin) 

In  0-2%HCl. 

1-6 

3-2 

4-6 

5-4 

7 

8 

.  35 

Sodium  Acetyl¬ 
salicylate  (Tyl- 

In  water 

I 

1-5 

2-9 

I 

6 

7-3 

8-8 

11-7 

30 

natrin) 

In  0-2%HCl. 

1  -5 

2-9 

4-4 

5-3 

6-5 

7-3 

30 

The  above  table,  according  to  experiments  made  in  1911  and  1925,  shows 
le  results  for  the  hydrolysis  of  acetylsalicylic  acid  and  its  calcium,  magnesium 
nd  sodium  salts  in  water  and  in  physiological  acid  (0-2%  HCJ)  at  38°. 
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The  solutions  used  were  1  in  500,  and  the  amount  of  salicylic  acid  form 
was  determined  by  diluting  25  ml.,  or  less,  of  the  solution  to  50  ml.,  addi 
1  ml.  of  1  %  ferric  chloride  solution  and  comparing  in  Nessler  cylinders  with  t 
colour  given  by  a  standard  sodium  salicylate  solution. 

When  the  solution  to  be  tested  contained  hydrochloric  acid,  an  equivale 
amount  of  N/4  caustic  soda  solution  was  added  before  the  ferric  chloride, 
ensure  that  the  colour  should  not  be  interfered  with  by  the  acid. 

It  is  seen  from  these  results  that  the  amounts  of  acetylsalicylic  acid  and 
salts  hydrolysed  after  three  hours’  treatment  with  physiological  acid  are  sligl 
and  show  no  great  difference.  Hence,  the  alkaline  salts  may  be  quite  as  useful 
physiological  action  as  the  acid  itself,  and  by  reason  of  their  greater  solubility 
in  particular  the  calcium  salt — should  possess  distinct  advantage  for  prom 
action. 

The  24-hour  results  are  given  in  the  tables  as  matters  of  chemical  intere; 
rather  than  as  being  of  physiological  importance. 

The  conclusion  is  that  in  taking  a  dose  of  aspirin,  or  its  salts,  the  amount  sp 
up  while  passing  through  the  stomach  does  not  exceed  5%  of  the  amount  take 

It  is  suggested  that  aspirin  ought  to  be  fairly  stable  in  the  buffer  mixtur 
encountered  in  the  alimentary  canal,  and  in  support  of  this  it  is  stated  that,  aft 
administration,  quantities  varying  from  5-3%  to  41  %  may  be  recovered  from  tj 
urine. — J.  chem.  Soc.  Abstr.,  1/1923,  870. 

The  decomposition  of  acetylsalicylic  acid  in  aqueous  solution  in  the  presen 
of  alkali  citrate  or  acetate  is  independent  of  the  concentration  of  the  salt  or  of  t] 
acid.  Solutions  (at  room  temperature)  decompose  about  10%  during  the  fir 
day  and  50%  in  a  week.  The  rate  of  decomposition  increases  very  rapidly  wi 
rise  of  temperature. — C.  Morton,  Quart.  J.  Pharm.,  1933,  495. 

Calcii  Acetylsalicylas  ( B.P.C .  ’34).  (CH3CO •0C6H4-C00)2Ca,2H20 
434-2.  Contains  not  less  than  95%  when  assayed  by  weighing  the  sulpha 
formed  on  ignition  with  sulphuric  acid. 

Lithii  Acetylsalicylas  (B.P.C.  ’34).  CH3CO  OC6H4  COOLi  -  1 86  0.  T1 
lithium  is  assayed  as  Li2S04  and  should  be  equivalent  to  not  less  than  95% 
pure  acetylsalicylate. 


ACIDUM  BENZOICUM 

Acidum  Benzoicum  (B.P.  ’32).  C6H5*COOH  =  1 22-0.  T1 
natural  and  synthetic  acids  are  official;  at  least  99-5%  of  free  ac: 
must  be  present  and  a  limit  test  for  chlorinated  compounds  is  pr< 
scribed.  M.p.,  1 2 1  °  to  1  22°.  The  U.S.P.  X  acid  after  drying  contaii 
not  less  than  99*3%;  the  solution  in  dilute  alcohol  neutralised 
phenolphthalein  is  titrated  with  standard  barium  hydroxide  and 
correction  is  applied  for  the  proportion  of  chlorinated  compoun< 
present.  Both  Acidum  benzoicum  and  Acidum  benzoicum 
resina  are  official  in  the  P.  Helv.  V,  the  former  melts  at  120*5° 
121*5°  and  the  latter  between  1 18°  and  121°. 

Use  as  Preservative.  Benzoic  acid  and  sodium  benzoate  are  not  harm! 
if  used  in  moderate  amount.  0-1%  is  sufficient  to  preserve  meat  and  butti 
0*05%  is  sufficient  for  fruit  and  fruit  syrups. 

Benzoic  acid  and  benzoates  may  be  used  as  preservatives  in  unferment 
grape  juice  and  non-alcoholic  wine  made  from  it,  other  sweetened  or  unsweeten 
non-alcoholic  wines,  cordials  and  fruit  juices,  sweetened  mineral  waters,  brew 
ginger  beer,  coffee  extract,  and  pickles  and  sauces  made  from  fruit  or  vegetabl 
The  proportions,  calculated  as  parts  of  benzoic  acid  per  million,  must  r 
exceed  those  specified  in  the  Public  Health  (Preservatives,  etc.,  in  Foo 
Regulations,  1925,  q.v. 

The  antiseptic  effect  of  benzoic  acid  in  the  small  concentrations  permitted 
relatively  low,  and  the  resistance  of  yeasts  varies  within  wide  limits — the  activ 
of  some  being  suppressed  by  0-03%  to  0-05%  while  others  resist  0-07%<to0T 
A  new  yeast  discovered  in  pear-juice,  Saccharomyces  Lousonniensis,  resists  0-1 
of  sodium  benzoate  in  glass  vessels  and  0  •  1 5  %  in  presence  of  wood  particles.  Ii 
killed  at  65° — per  Yearb.  Pharm.,  1926,  329. 
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Detection  in  Foodstuffs.  Extract  with  a  mixture  of  ether  and  petroleum 
ether  in  equal  parts;  this  evaporated  may  contain  saccharin  (taste),  salicylic 
acid  (by  its  colour  with  ferric  chloride),  and  benzoic  acid  recognised  by 
odour,  crystalline  form,  and  conversion  into  aniline  blue  by  heating  with  rosanihne 
and  aniline. 

Colorimetric  Estimation  in  Cordials,  Etc.  The  aniline  blue  reaction  is 
unsatisfactory,  as  acetic,  succinic  and  salicylic  acids  also  give  the  reaction.  Best 
results  with  a  modification  of  Halphen’s  Reaction,  hydroxylamine  hydrochloride 
being  employed  as  reducing  agent.  Presence  of  benzoic  acid  indicated  by  fine 
red  colour. — A.  J.  Jones,  Yearb.  Pharm.,  1925,  493. 

Caution  needed  in  search  for  traces  of  preservatives  in  caramel  and  boiled 
!  sugar  sweets,  which  yield  a  crystalline  acid  substance  (m.p.  122°),  giving  a^vi ole t 
colour  with  ferric  chloride,  similar  to  benzoic  acid. — per  Yearb.  Pharm.,  1927,  185. 

Determination  in  Foodstuffs  ( Fruits  and  Vegetables) ,  in  permitted 
amounts,  specified  under  the  Regulations  in  force  since  Jan.  1,  1927.  A 
lengthy  process,  starting  with  steam  distillation  after  saturating  if  necessary 
with  salt,  and  subliming  in  presence  of  sand  for  1  to  1 J  hours  at  169°,  and 
ultimately  weighing  the  benzoic  acid  present. — G.  "'V.  Monier-Williams,  Rep. 
publ.  Hlthmed.  Subj.,  No.  39,  1927,  per  Yearb.  Pharm.,  1927,  182. 

The  application  of  Grossfield’s  modification  of  Mohler’s  test  for  benzoic 
acid  to  the  detection  and  determination  in  foodstuffs  is  described.  Details  are 
given  of  the  results  obtained  on  various  foods  and  the  percentage  errors  are 
recorded  for  31  different  articles. — E.  T.  Illing,  Analyst,  1932,  224. 

Various  methods  of  estimation  of  benzoates  and  salicylates. — E.  B.  R.  Prideaux 
and  A.  O.  Bentley. — Pharm.  J.,  i/1923,  427. 

A  distillation  method  of  determination  in  foods  (butter,  margarine,  and  egg 
products)  and  in  wines  (not  sweet). — per  Yearb.  Pharm.,  1927,  183.  Also  an 
adaptation  of  the  French  official  method  for  detection  in  wines,  showing  1  mg. 
in  100  ml.  of  wine. — ibid.,  1925,  149. 

Ammonii  Benzoas  (JB.P.C.  ’34).  C6H5  COONH4  =  1391.  Contains  not  less 
than  98%  and  is  assayed  by  adding  excess  of  standard  acid,  separating  the  benzoic 
acid  by  means  of  ether  and  titrating  the  excess  of  acid  with  sodium  hydroxide 
using  phenol  red  as  indicator.  It  is  also  official  in  the  U.S.P.  X,  in  which  the 
salt  dried  over  sulphuric  acid  contains  98%  when  assayed  on  its  benzoic  acid 
content  separated  with  sulphuric  acid  and  chloroform  and  the  residue  on 
(evaporation  titrated  with  barium  hydroxide. 

t  Lithii  Benzoas  ( B.P.C .  ’34).  C6H5COOLi  =  1 28-0.  Contains  not  less  than 
i 98 - 5 %  and  is  assayed  by  the  B.P.  process  for  sodium  benzoate. 

Sodii  Benzoas  (B.P.  ’32).  C6H5  COONa  =  1 44  0.  Moisture  at  110°  not 
vmore  than  4%  and  the  dried  salt  contains  not  less  than  99%  of  the  pure  benzoate. 
The  method  of  assay  of  the  B.P.  ’14,  in  which  the  alkaline  residue  obtained  on 

! ignition  was  titrated,  is  replaced  by  the  ether-acid  process  in  which  the  alkali 
of  a  neutralised  solution  is  titrated  with  standard  sulphuric  acid  to  bromo- 
phenol  blue  after  removing  most  of  the  liberated  benzoic  acid  with  ether.  Sodii 
Benzoas,  U.S.P.  X,  by  the  ignition  method  after  drying  at  110°,  contains  not 
loss  than  99  ^Zo 

Benzylis  Benzoas  (B.P.C.  ’34).  C6H5  COOCH2  CfiH5  =  2121.  The  B.P. 
method  for  esters  in  essential  oils  with  2  hours  boiling  over  a  flame  is  used  and  a 
percentage  of  not  less  than  99  is  required.  Benzylis  Succinas,  B.P.C.  ’34,  is 
reauired  to  have  a  purity  of  99%  and  is  assayed  by  the  same  method. 

Ammonii  Hippuras  (B.P.C.  ’34).  C6H5  CO  NH  CH2  COONH4=  1981. 
This  ammonium  salt  is  readily  soluble  and  should  not  contain  any  appreciable 
[•amount  of  free  hippuric  acid.  When  assayed  for  nitrogen  by  the  Kjeldahl  method 
it  must  contain  the  equivalent  of  not  less  than  98%  of  the  pure  hippurate. 

Acidum  Cinnamicum  (B.P.C.  ’34).  ChH5  CH  :  CH  COOH  1481 . 

Determined  in  the  same  way  as  benzoic  acid  it  is  required  to  contain  not  less 
jthan  99%.  Benzoic  acid  is  tested  for  by  titrating  the  filtrate  obtained  after 
shaking  1  g.  with  100  ml.  of  boiled  and  cooled  water  at  20°  for  1  hour,  and  must 
not  exceed  about  4%. 

Coumarinum  (B.P.C.  ’34).  C9H602  =  146-1.  Melts  between  68°  and  70° 
with  limit  of  0-05%  for  ash  and  test  for  absence  of  acetanilide  and  readily 
carbonisable  matter. 

Vanillinum  (B.P.C.  ’34).  4-hydroxy-3-methoxybenzaldehyde,  CH30-C6Hy 
(OH)-CHO.  Melts  between  80°  and  82°,  with  limit  of  0-05%  for  ash  and  a 
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carbylamine  test  on  0  T  g.  for  absence  of  acetanilide.  It  is  official  in  the  U.S.P.  JS 
and  the  standard  of  purity  is  the  same  as  that  of  the  B.P.C. 

“Ethyl”  Vanillin  (wz-ethoxy-p-hydroxybenzaldehyde)  has  chemical  proper¬ 
ties  very  closely  resembling  those  of  vanillin  and  is  four  or  five  times  stronger  ir 
flavour.  It  can  be  determined  by  a  bromine  absorption  method. — H.  C.  Lock 
wood,  Analyst ,  1934,  730. 


ACIDUM  BORICUM 

Acidum  Boricum  ( B.P .  ’32).  H3B03  =  61  -84.  Contains  notles: 
than  99*5%,  determined  by  titration  with  sodium  hydroxide  witt 
the  addition  of  glycerin,  and  phenolphthalein  as  indicator;  i 
complies  with  a  test  for  solubility  in  boiling  alcohol.  It  is  officia 
in  the  U.S.P.  X  and  should  contain  99-5%  of  the  pure  substance 
after  drying  over  sulphuric  acid. 

Detection  of  Boric  Acid .  See  also  Milk  Analysis. 

Boron  compounds  exist  as  normal  constituents  in  cacao  and  cacao  producti 
in  appreciable  amounts — 0-01%  in  chocolate,  expressed  as  boric  acid,  and  frorr 
0-0217%  to  0-0837%  in  commercial  samples  of  cacao  beans  and  cocoa.  The^ 
also  occur  in  small  quantities  (0-01%)  in  coffee  beans.  Samples  of  seaweed — 
Irish  moss,  seaweed  ( Fucns )  and  agar  also  contain  traces,  apparently  as  norma 
constituents. — per  Yearb.  Pharm .,  1927,  165.  Also  beans. — ibid.,  1926,  181. 

Moisten  congo  red  paper  with  a  saturated  aqueous  solution  and  dry  over  i 
small  flame;  a  blue  colour  is  gradually  developed.  By  using  1  in  1000  solutior 
of  congo  red  in  a  capsule  and  adding  a  little  of  a  boric  acid  solution  the  presence 
of  0-00001  g.  may  be  detected.  The  test  is  best  applied  to  methyl  or  ethyl  born 
ester  obtained  by  distillation. — per  Yearb.  Pharm.,  1925,  138. 

The  solution  suspected  to  contain  a  borate  is  made  slightly  alkaline  wit  I 
sodium  hydroxide  and  evaporated  practically  to  dryness.  The  residue  is  treatec 
with  1  ml.  of  concentrated  sulphuric  acid  and  cooled.  2  ml.  of  methy 
alcohol  is  added  and  the  mixture  is  transferred  to  a  test  tube  fitted  with 
a  rubber  stopper  and  two  glass  tubes.  One  of  these  extending  to  the  bottom  is 
bent  at  right  angles  and  acts  as  a  mouthpiece.  The  other  conducts  the  vapourj 
and  is  also  bent,  but  drawn  to  a  long  capillary  at  least  3  cm.  long  and  not  mor< 
than  0-5  mm.  bore.  When  air  is  blown  through  the  apparatus  the  bubbles  rising 
through  the  heated  solution  convey  volatile  methyl  borate  (if  present),  whicl 
tints  a  small  bunsen  flame  a  characteristic  green  colour. — A.  Gabriel  and  H.  G 
Tanner,  J.  Amer.  chem.  Soc.,  per  Chem.  &  Drugg.,  ii/1928,  111. 

Manna  can  replace  glycerin  in  the  titration  of  boric  acid. — L.  E.  lies,  Analyst 
1918,  323. 

Carbasus  Acidi  Borici  (B.P.C.  ’34).  Assayed  by  the  process  of  the  B.P.C 
Shake  in  a  stoppered  bottle,  a  weighed  quantity  of  the  gauze  (equivalent  t< 
about  a  quarter  square  yard)  with  50  parts  of  boiled  water  and  40  parts  o 
glycerin;  cool  and  titrate  with  N/l  sodium  hydroxide  to  phenolphthalein  o 
phenol  violet;  from  10%  to  20%  of  H3B03  should  be  indicated. 

Gossypium  Acidi  Borici  (B.P.C.  ’34).  Treated  in  the  same  manner  as  Car¬ 
basus  Acidi  Borici  it  contains  from  15%  to  30%  of  H3B03. 

Borax  (B.P.  ’32).  NaoB4O7,10H2O  =381  -4.  Assayed  by  the  same  method  a 
boric  acid,  after  neutralisation  to  methyl  orange  with  sulphuric  acid,  it  contain 
not  less  than  99%  or  more  than  the  equivalent  of  103%  of  Na2B4O7,10H2O 
Sodii  Boras,  U.S.P.  X,  contains  52-32%  to  54-92%  of  the  anhydrous  salt  corres 
ponding  to  not  less  than  99%  of  the  crystallised  substance.  Borax,  P.G.  VI 
contains  52  -3%  to  54-3%  of  anhydrous  sodium  tetraborate,  Na2B4G7. 

French  method  recommended  for  testing  official  borax  and  other  substance 
containing  borates.  Dissolve  1-91  g.  of  sample,  finely  powdered,  by  warminj 
on  water-bath  in  25  ml.  water  and  50  ml.  glycerin:  solution  complete  in  3' 
minutes.  When  quite  cold,  titrate  with  N/l  NaOH  with  phenolphthaleii 
as  indicator.  If  pure,  it  will  require  exactly  10  ml.  of  N/l  NaOH. — per  Yearb 
Pharm.,  1927,  329. 

Discovery  in  1926  of  enormous  deposits  of  Kernite  (or  Rasorite),  an  entire!; 
new  mineral,  in  the  Mohave  Desert,  Kern  County,  California,  U.S.A.  Kernit 
is  virtually  pure  sodium  borate,  containing  over  75%  pure  mineral  with  25°/ 
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lay.  For  marketing,  it  is  only  necessary  to  dissolve  m  water,  tilter  ( ti  the 
nd  recrystallise.  Owing  to  the  fact  that  6  mols.  of  water  are  added  to  I^ern 
n  the  refining  process  to  bring  it  up  to  commercial  sodium  borate  (wmcn 
ontains  10  mols.),  one  ton  of  Kernite  makes  nearly  a  ton  and  a  halt  ot  borax. 

4  Sod ii  Pert-oras' (B8p!c0;34).  NaBOs,4HsO  T  1  =3  -9:  Estimated  by  means  of 
ts  oxidising  action  on  potassium  iodide  in  acidified  solution  and  titration  ot  e 
iberated  iodine  with  sodium  thiosulphate,  it  contains  from  96  /0  to  the  equivalen 
,f  103%  of  NaB03,4H20.  Sodii  Perboras,  N.F.  V.,  by  titration  with  potassium 
permanganate,  contains  9%  of  available  oxygen,  corresponding  to  about  ;G 

:f  Assay,3(4Jv.2<Gx.  Supp.  II.).  Dissolve  0-25  g.  of  the  salt  in  50  ml.  of  distilled 
vater  and  10  ml.  of  dilute  sulphuric  acid.  Add  to  this  solution  sufficient  solution 
if  potassium  permanganate  (3-16  :  1000)  to  produce  a  permanent  rose  colour. 
:'or  this  purpose  at  least  28  ml.  should  be  required,  corresponding  to  9  /0  ot 
ctive  oxygen,  or  86*5%  of  the  pure  salt. 

Estimation  of  available  oxygen  in  the  perborate  and  in  perborate  soap ^powders, 
t  volumetric  method  based  on  the  reaction  NaB03-fCaOCl2  +  H20  —  iNaH2niJ3 
9  CaCl2  +  02  found  best.— H.  Trickett,  Chem.  &  Drugg.,  1920,  283. 


ACIDUM  CITRICUM 

Acidum  Citricum  ( B.P .  ’32).  C3H4(OH)  (C00H)3,H20  = 
>10-1.  Assayed  by  titration  with  sodium  hydroxide,  using  thymol 
due  as  indicator,  and  should  contain  from  99-5%  to  the  equivalent 
>f  101%  of  the  pure  substance;  limits  of  tartaric  and  oxalic  acids 
re  included.  The  U.S.P.  X  requires  the  same  standard  of  purity 
>ut  uses  phenolphthalein  as  indicator  for  titration. 

A  method  for  the  determination  of  citrate  by  oxidation  with  potassium 
permanganate  in  the  presence  of  mercuric  sulphate  in  which  formates,  tartrates, 
tc.,  do  not  interfere. — W.  F.  Bruce,  Ind.  Engng  Uhem.,  Anal.  Edn.,  1934,  283. 

Lithii  Citras  ( B.P.C .  ’34).  C6H507Li3,4H20  =  281 -9.  Should  contain 

8-5%  of  the  pure  salt;  the  assay  by  weighing  the  residue  of  Li2S04  when 
Sgnited  with  sulphuric  acid,  replaces  the  B.P.  ’14  estimation  of  the  alkalinity  ot 
fie  ash,  by  which  method  the  U.S.P.  IX  salt  also  is  estimated. 

Potassii  Citras  (B.P.  ’32).  C6H597K3,H20  =324-3.  By  titration  of  the  ash 

!/ith  standard  sulphuric  acid  it  contains  not  less  than  99%  of  C6H507K3,H20. 
unfit  tests  for  alkalinity  and  acidity,  tartrate  and  oxalate  are  included.  The 
J.S.P.  X  salt  is  assayed  similarly  and  after  drying  to  constant  weight  over 
ulphuric  acid  contains  99%. 

Sodii  Citras  (B.P.  ’32).  C6H507Na3,2H20  =294-1.  Assayed  by  the  same 
aethod  as  the  potassium  salt  it  is  required  to  contain  99%  of  the  pure  substance, 
"he  U.S.P.  X  requires  a  purity  of  only  98%.  Natrium  citricum  tribasicum, 
3.  Helv.  V,  is  the  crystalline  salt  containing  5*  molecules  of  water  of  crystallisa- 
ion;  by  ignition  and  titration  of  the  alkaline  residue  it  should  yield  the  equivalent 
f  not  less  than  98%  of  C6H507Na3,  5£H20. 


ACIDUM  FORMICUM 

| 

Acidum  Formicum  (B.P.C.  ’34).  Contains  not  less  than  24% 
tnd  not  more  than  26%  w/w  of  HCOOH  when  assayed  by 
ligestion  with  alkaline  potassium  permanganate,  the  excess  per¬ 
manganate  being  titrated  in  acid  solution  with  oxalic  acid  and  a 
plank  experiment  made.  Tests  for  the  absence  of  acrolein  and 
llyl  formate  and  for  limits  of  non-volatile  matter  and  acetic  acid 
re  prescribed.  Acidum  Formicum,  N.F.  V,  is  of  the  same 
trength,  when  the  total  acidity  is  titrated  with  sodium  hydroxide. 
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Acidum  formicicum,  P.G.  VI ,  contains  24%  to  25%  of  H  COOH 
Acidum  formicicum,  P.  Helv.  V,  contains  24%  to  25%  zv/zv  o 
HCOOH. 

Calcii  Formas  ( B.P.C .  ’34).  (H  COO)2Ca—  130T.  Determined  by  the  sam< 
method  as  formic  acid  it  should  contain  not  less  than  98%  of  the  pure  substance 

Potassii  Formas  (B.P.C.  ’34).  H  COOK  =  84 -10.  Estimated  for  formate 
content,  equivalent  to  95%  of  H  COOK. 

Sodii  Formas  (B.P.C.  ’34).  H-C00Na,H20  =  86-02.  Assayed  by  the  methoc 
for  calcium  formate,  it  contains  not  less  than  96%. 


ACIDUM  GLYCEROPHOSPHORICUM 

Acidum  Glycerophosphoricum  {B.P.C.  ’34).  Contains  19% 
to  21%  zv/zv  of  C3H906P;  limit  of  combined  alkali  (as  Na20) 
0-5%;  limit  of  free  phosphate  (as  P205),  0-5%.  Assayed  by  the 
B.P.C.  ’34  process  by  titration  with  normal  sodium  hydroxide  tc 
bromocresol  green  and  titration  with  sodium  hydroxide  to  thymo 
blue,  followed  by  boiling  with  neutralised  calcium  chloride  solutior 
and  further  titration  to  thymol  blue,  the  latter  indicating  free 
phosphoric  acid  present;  the  difference  between  the  first  thymol 
blue  titration  and  twice  the  bromocresol  green  indicates  the 
combined  alkali  present,  and  the  first  thymol  biue  titration  less  the 
free  phosphate  and  the  bromocresol  green  titration  represents  the 
glycerophosphoric  acid,  calculated  on  the  neutralisation  of  one 
H  ion.  Free  glycerin  is  determined  by  separating  the  glycero¬ 
phosphate  as  calcium  salt  from  alcoholic  solution,  evaporating 
and  drying  the  filtrate,  and  should  not  exceed  2%. 

The  analysis  of  glycerophosphate  syrups. — G.  Middleton,  Yearb.  Pharm., 
1926,  421. 

The  alkali  and  alkaline  earth  salts  of  glycerophosphoric  acid  on  the  English 
market  are  for  the  most  part  perfectly  definite  salts  and  of  reasonable  purity. 
The  most  noticeable  difference  between  the  products  of  different  manufacturers 
is  the  considerable  variation  in  the  amount  of  water  of  crystallisation,  especially 
in  the  magnesium  and  50%  sodium  salts.  The  majority  are  not  adjusted  to  a 
basis  of  50%  of  anhydrous  salt.  The  50%  potash  salt  appears  to  be. — G.  J.  W. 
Ferrey,  Yearb.  Pharm.,  1926,  481. 

Calcii  Glycerophosphas  (B.P.C.  ’34).  CaC3H5(0H)2P04,2H20  =246-2. 
Loses  not  more  than  15%  of  its  weight  at  130°  and  then  contains  not  less  than 
98%  of  the  anhydrous  salt,  determined  by  ignition  to  pyrophosphate.  Yields 
not  more  than  1  %  of  residue  (glycerin,  etc.)  insoluble  in  dehydrated  alcohol; 
limits  of  alkalinity  or  acidity,  citrate  and  glycerin  and  minimum  of  glycero¬ 
phosphate  are  prescribed.  The  U.S.P.  X  allows  a  loss  of  only  10%  at  130°  and 
is  then  of  the  same  strength;  assayed  by  ignition  to  pyrophosphate  and  by 
precipitation  of  the  calcium  as  oxalate  and  subsequent  ignition  to  oxide.  Calcium 
glycerino-phosphoricum,  P.G.  VI,  contains  not  less  than  84%  of  anhydrous 
calcium  glycerophosphate.  Calcium  glycerinophosphoricum,  P.  Helv.  V 
contains  not  more  than  16%  of  moisture,  not  less  than  84%  of  C3H706PCa. 
determined  by  dissolving  in  normal  hydrochloric  acid  and  titrating  back  with 
sodium  hydroxide  to  methyl  orange,  and  from  50-6%  to  55-5%  of  ash  on  ignition 

Ferri  Glycerophosphas  (B.P.C.  ’34).  Assayed  for  Fe  content  by  titration  ol 
the  liberated  iodine,  after  interaction  with  potassium  iodide,  with  sodimr 
thiosulphate,  contains  from  13%  to  16%  of  Fe.  Residue  on  ignition,  not  less 
than  42%.  Ferri  Glycerophosphas,  N.F.  V,  contains  Fe  (C3H706P)3  equivaleni 
to  14%  to  16%  of  Fe. 

Magnesii  Glycerophosphas  (B.P.C.  ’34).  MgC3H5(0H2)P04,2H20  = 

230-4.  Loses  not  more  than  16%  at  130°;  and  then  contains  not  less  than  97%  o: 
C3H7OePMg,  as  estimated  by  weight  of  the  ignited  residue  of  pyrophosphate 
Similar  limit  tests  to  those  for  the  calcium  salt  are  described. 
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Mangani  Glycerophosphas  ( B.P.C .  ’34).  MnC3H5(0H)2P04  =  225  0.  By 
calculation  from  the  weight  of  the  ignited  residue  the  substance  dried  at  130 
contains  not  less  than  97%.  Loss  at  130°  not  more  than  5%.  Tests  for  limit  of 
citrate,  glycerin,  alkalinity  or  acidity,  and  minimum  ot  glycerophosphate  are 
included.  Mangani  Glycerophosphas  Solubilis,  N.F.  V ,  contains  70%  to  7 5  /0 
of  the  salt  rendered  soluble  with  citric  acid;  assayed  by  precipitation  as  sulphide 


and  ignition  to  Mn304.  s  ^  ,  ,  . 

Potassii  Glycerophosphas  Liquidus  (B.P.C.  ’34).  Determined  by  the 
same  methods  as  Sodii  Glycerophosphas,  it  complies  with  the  same  limits  tor 
free  alkali,  free  phosphate  and  glycerin  and  contains  48%  to  52%  zv/w  ol 
C3H706PK,,3H20.  Sp.  gr.,  1-38  to  1-42. 

Sodii  Glycerophosphas  (B.P.C.  ’34).  C3H706PNa2,54H20  -315-2.  Contains 
not  less  than  98%  and  not  more  than  the  equivalent  of  102%  of  the  pure  substance 
with  free  alkali  limit  (as  Na2C03)  of  0-5%  and  a  free  phosphate  limit  (as  P206) 
of  0-5%.  Assayed  by  the  method  of  the  B.P.C.  by  titration  with  normal 
hydrochloric  acid  using  bromocresol  green  as  indicator,  less  the  sum  of  the 
readings  for  free  alkali  and  free  phosphate;  these  being  obtained  by  titration 
with  normal  hydrochloric  acid  to  thymol  blue  (free  alkali)  and  subsequent 
addition  of  neutralised  calcium  chloride  solution,  boiling,  and  further  titration 
of  the  cooled  liquid  with  normal  sodium  hydroxide  to  thymol  blue  (free  phos¬ 
phate).  The  N.F.  V  substance  contains  68%  of  the  anhydrous  salt,  as  shown  by 
titration  with  hydrochloric  acid  to  methyl  orange. 

Sodii  Glycerophosphas  Liquidus  (B.P.C.  ’34).  A  solution  of  sp.  gr. 
1-28  to  1-32  containing  48%  to  52%  by  weight  of  C3H706PNa2,5fH20;  free 
alkali  (as  Na2C03)  and  free  phosphate  (as  P205)  limits,  0-5%.  Assayed  by  the 
same  process  as  for  Sodii  Glycerophosphas.  Limit  of  free  glycerin,  determined 
by  shaking  with  four  volumes  of  dehydrated  alcohol  and  one  part  of  recently 
ignited  calcium  sulphate,  filtering  and  evaporating  the  filtrate  and  alcoholic 


washings,  and  drying  at  70°  for  one  hour,  2%.  Refractive  index,  1-395  to 


1-405. 


ACIDUM  HYDRIODICUM 

Acidum  Hydriodicum  Dilutum  (B.P.C.  ’34).  Contains 
9*8%  to  10-2%  iv/w  of  HI,  replacing  the  limits  of  the  B.P.  ’14, 
approximately  9-7%  to  10*2%,  and  a  sulphate  limit  is  included. 
Assayed  by  addition  of  excess  silver  nitrate  solution  and  titration 
with  ammonium  thiocyanate.  The  U.S.P.  X  acid  contains  from 
9-5%  to  10*5%  of  HI  and  a  test  for  free  iodine  is  included. 

Ammonii  lodidum  (B.P.C.  ’34).  NH4I  =  145-0.  The  salt  dried  at  100° 
contains  98%,  5%  loss  on  drying  at  100°  being  allowed.  Assayed  by  the  B.P. 
process  for  potassium  iodide  by  titration  with  potassium  iodate  in  presence  of 
hydrochloric  acid. 

Calcii  lodidum  (B.P.C.  ’34).  CaL  =  293-9.  Determined  by  iodide  content 
it  contains  not  less  than  80%  of  Cal2. 

Lithii  lodidum  (B.P.C.  ’34).  Lil  =  133-9.  Loses  not  more  than  10%  at 
120°  and  the  dried  salt  contains  99%  of  Lil.  The  iodide  may  be  estimated  by 
titration  with  standard  potassium  iodate. 

Potassii  lodidum  (B.P.  ’32).  KI  =  166-0.  The  dried  salt  contains  99%  of 
KI.  Titration  with  M/20  potassium  iodate  in  presence  of  not  less  than  40%  of 
hydrochloric  acid  replaces  the  B.P.  ’14  determination  with  silver  nitrate  solution; 
moisture  is  now  determined  at  110°  and  should  not  exceed  1%.  The  U.S.P.  X 
salt  contains  99%  of  KI  after  drying  at  100°,  and  is  assayed  by  the  general 
method  for  iodides  by  addition  of  silver  nitrate  and  back  titration  with  potassium 
thiocyanate. 

Alternative  Assay  Process.  The  following  assay  process  based  on  the 
formation  of  iodine  cyanide  is  preferable  to  that  of  the  B.P.  The  potassium 
iodide  solution,  containing  about  0-5  g.  in  50  ml.  of  water,  is  strongly  acidified 
with  hydrochloric  acid  and  treated  with  potassium  cyanide  solution.  The  mixture 
lis  then  titrated  with  M/40  potassium  iodate,  using  starch  mucilage  as  indicator, 
antil  the  last  trace  of  blue  or  reddish  violet  colour  has  disappeared.  Each  milli¬ 
litre  of  M/40  potassium  iodate  is  equivalent  to  0-0083  g.  of  KI. 
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This  method  can  also  be  applied  to  solutions  containing  iodine  and  potassiu 

iodide.  5  ml.  of  approximately  N/10  iodine  is  diluted  to  about  100  ml.  ar 

treated  with  50  ml.  of  2N  hydrochloric  acid  and  5  ml.  of  10%  potassium  cyanid 

The  mixture  is  then  titrated  with  M/40  potassium  iodate  until  the  colour  di 

appears.  Excess  of  potassium  iodide  is  then  added  and  the  liberated  iodir 

titrated  with  thiosulphate.  If  the  two  titrations  are  a  and  b  ml.  respectivel 

166-02  (5a-2b)  1V 

v  -2  g.  per  litr 


the  potassium  iodide  is  given  by  the  expression 


and  the  iodine  is  given  by  the  expression 


200 

126-92  (2b  — 3a) 


100 


g.  per  litr 


— A.  D.  Mitchell,  Lecture  to  Institute  of  Chemistry,  19/10/1934. 

Sodii  Iodidum  (B.P.  *32).  Nal  =  149-9.  Loses  not  more  than  5%  at  11( 
and  then  contains  99%  of  the  pure  salt.  There  is  no  change  in  standard  froi 
the  B.P.  T4  but  the  silver  nitrate  titration  is  again  replaced  with  potassiui 
iodate.  The  U.S.P.  X  allows  7%  of  water  loss  at  120°  and  the  salt  should  then  b 
of  99%  purity,  assayed  by  the  general  method  for  iodides. 

Strontii  Iodidum  ( B.P.C .  ’34).  SrI2,6H20  =  449-6.  Titrated  with  standar 
iodate  solution,  it  contains  99%  of  the  hydrated  substance. 

Zinci  Iodidum  (B.P.C.  ’34).  Znl2  =  319-2.  Contains  not  less  than  98%  < 
the  pure  salt,  assayed  for  its  iodide  content. 


ACIDUM  HYDROBROMICUM 

Acidum  Hydrobromicum  (B.P.C.  ’34).  Contains  34%  t 
35%  w/w  of  HBr  and  has  sp.  gr.  of  1-303  to  1-314.  290  g.  wit 
710  g.  of  water  produces  an  acid  of  approximately  the  sam 
strength  as  Acidum  Hydrobromicum  Dilutum,  B.P.  ’32,  contain 
ing  9-8%  to  10-2%  of  HBr  and  with  a  sp.  gr.  of  1-072  to  1-075 
a  limit  of  chlorine  equivalent  to  about  0*12%  of  HC1  is  includec 
Acidity  estimated  with  standard  sodium  hydroxide  to  meth> 
orange. 

Ammonii  Bromidum  (B.P.C.  ’34).  NH4Br  =  97-96.  Loses  not  more  tha 
1  %  at  100°  and  then  contains  99%  of  the  pure  salt.  The  B.P.  T4  required  onl 
98%  purity  with  the  same  moisture  allowance.  Estimated  by  total  haloge 
content.,  with  chloride  and  bromate  limits  specified.  The  U.S.P.  X  salt  contair 
98-5%  of  NH4Br,  after  drying  24  hours  over  sulphuric  acid.  Ammoniur 
bromatum,  P.G.  VI,  dried  at  100°,  contains  at  least  98-8%  of  NH4Br. 

Caldi  Bromidum  (B.P.C.  ’34).  CaBr2,2H20  =  235-9.  Contains  not  les 
than  98%  of  the  pure  salt,  assayed  as  Potassii  Bromidum.  Calcii  Bromidun 
U.S.P.  X,  contains  84%  of  the  anhydrous  salt  which  is  equivalent  to  approx: 
mately  99%  of  the  hydrated  compound. 

Lithii  Bromidum  (B.P.C.  ’34).  LiBr  =  86-86.  By  titration  with  excess  c 
silver  nitrate  and  ammonium  thiocyanate  the  dried  salt  contains  98%  of  LiB 
Loss  at  160°,  not  more  than  15%.  Tests  for  limit  of  bromate  and  iodide  ar 
included.  Lithii  Bromidum,  N.F.  V,  contains  85%  of  the  anhydrous  salt  afte 
drying  for  24  hours  over  sulphuric  acid;  a  limit  of  “other  alkalis,”  by  weighin 
the  chlorides  insoluble  in  amyl  alcohol,  is  included. 

Potassii  Bromidum  (B.P.  ’32).  KBr=  1 19-0.  A  purity  of  99%  on  the  drie 
substance  replaces  the  98%  B.P.  ’14  salt  and  the  limit  of  1%  of  moisture  is  no’ 
determined  at  110°.  Assayed  by  addition  of  excess  silver  nitrate  and  bac 
titration  with  ammonium  thiocyanate.  It  is  official  in  the  U.S.P.  X  when  tf 
salt  dried  at  100°  should  contain  98-5%  of  KBr. 

Fluorescein  Test  for  Bromine  in  Body  Fluids.  Soak  strips  of  filter  pap< 
in  a  saturated  solution  of  fluorescein  in  60%  acetic  acid,  and  allow  to  dry.  Ad 
to  body  fluid  in  a  test  tube  a  few  crystals  of  potassium  permanganate.  Agitate  an 
add  a  few  drops  of  concentrated  sulphuric  acid.  Moisten  fluorescein  paper  wit 
2%  acetic  acid  and  hold  at  mouth  of  test-tube.  Presence  of  bromine  indicated  t 
rapid  change  of  paper  from  yellow  to  bright  pink.  Presence  of  chlorine  and  iodir 
does  not  interfere  with  test.  Found  positive  in  urine  voided  15  minutes  after  or 
administration  of  10  grains  of  sodium  bromide.  The  fluorescein  papers  wi 
keep. — G.  H.  Belote,  J.  Ainer.  med.  Ass.,  i/1927,  1697. 
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A  method  for  the  estimation  of  bromides  in  urine  in  the  presence  of  large 
amounts  of  chlorides. — G.  H.  W.  Lucas,  J.  Pharmacol .,  1928,  223. 

Cushny  found  that  after  a  single  dose  of  30  grains  of  bromide  the  urine  may 
contain  traces  of  the  drug  for  2  months,  only  about  10%  being  eliminated  in  the 
first  24  hours. — J.  H.  Hannan,  Practitioner,  ii/ 1 927,  262. 

Sodii  Bromidum  ( B.P .  ’32).  NaBr=102-9.  Loss  on  drying  at  110°  not  more 
than  5%  and  then  contains  99%  of  the  pure  salt,  assayed  for  bromide  content. 
The  U.S.P.  X  requires  the  substance  dried  at  100°  to  contain  98-5%  of  NaBr 
and  no  limit  of  moisture  is  prescribed. 

Strontii  Bromidum  ( B.P.C .  ’34).  SrBr2,6H20  =355-6.  Assayed  by  the 
same  method  as  Potassii  Bromidum.  It  should  contain  not  less  than  97%  of 
the  pure  substance.  The  B.P.  T4  required  the  residue  on  ignition  with  sulphuric 
acid  to  correspond  to  97%  purity  also. 

Zinci  Bromidum  (B.P.C.  ’34).  ZnBr2  =  225-2.  Contains  not  less  than  95% 
of  ZnBr2.  Assayed  by  the  B.P.  process  for  Zinci  Sulphas  as  follows: — Dissolve 
about  0-5  g.  in  120  ml.  of  water,  acidify  with  a  drop  of  dilute  sulphuric  acid,  add 
25  rnl.  of  mercuric  ammonium  thiocyanate  solution,  allow  to  stand  for  5  minutes, 
stir  well  and  stand  for  a  further  hour;  filter  on  a  small  suction  filter  and  wash 
with  five  quantities  of  10  ml.  of  mercuric  ammonium  thiocyanate  solution, 
diluted  with  water  (1  :  50).  To  the  precipitate  and  filter  in  a  stoppered  bottle 
add  40  ml.  of  hydrochloric  acid  and  titrate  with  M/5  potassium  iodate,  using 
5  ml.  of  chloroform  as  indicator. 


ACIDUM  HYDROCHLORICUM 

Acidum  Hydrochloricum  (B.P.  ’32).  Contains  from  31%  to 
33%  by  weight  of  HC1;  sp.  gr.,  1-156  to  1-168.  Acidum  Hydro¬ 
chloricum  Dilutum  contains  from  9-5%  to  10-5%  of  HC1  and 
has  a  sp.  gr.  of  1-045  to  1-052.  The  corresponding  acids  of  the 
U.S.P.  X  are  of  the  same  strengths  with  sp.  gr.  of  about  1-155  and 
1-049  respectively  at  25°.  Acidum  hydrochloricum  fortius  and 
Acidum  hydrochloricum  dilutum,  P.  Helv.  V,  should  contain 
respectively  24-9%  to  25-1%  and  9-9%  to  10-1%  w/w  of  HC1. 
Acidum  Hydrochloricum,  P.G.  VI ,  contains  24-8%  to  25-2%  of 
HC1  and  Acidum  hydrochloricum  dilutum  12-4%  to  12-6%. 

Ammonii  Chloridum  (B.P.  ’32).  NH4Cl  =  53-5.  Loses  not  more  than  1% 
when  dried  in  a  vacuum  desiccator  over  sulphuric  acid  for  24  hours  and  should 
then  contain  99-5%  of  NH4C1.  Residue  on  volatilisation  not  more  than  0-1%. 
Assayed  on  the  chloride  content  by  addition  of  excess  standard  silver  nitrate  to  a 
solution  acidified  with  nitric  acid  and  adjustment  to  volume,  followed  by  titration 
of  an  aliquot  part  with  ammonium  thiocyanate  using  ferric  ammonium  sulphate 
as  indicator.  The  salt  is  official  in  the  U.S.P.  X  and  is  of  the  same  strength. 

The  B.P.  assay  takes  a  longer  time  than  a  direct  method  and  the  use  of  dichloro- 
fluorescein  as  adsorption  indicator  is  preferable. — E.  J.  Shorn  and  I.  Y.  Baird 
Pharm.  «/.,  i/1934,  361. 

Calcii  Chloridum  (B.P.  ’32).  CaCl2  =  lll-0.  The  salt  of  98%  purity  after 
drying  at  200°,  when  the  loss  should  be  not  more  than  10%,  replaces  the  un¬ 
standardised  salt  of  the  B.P.’  14,  with  5%  moisture  allowance.  Assayed  by 
titration  with  standard  silver  nitrate  using  potassium  chromate  as  indicator 
Calcii  Chloridum,  U.S.P.X,  is  only  required  to  be  of  75%  purity. 

Lithii  Chloridum  (B.P.C.  ’34).  LiCl -42-40.  Loses,  on  drying  at  100°  not 
more  than  5%  of  its  weight  and  then  contains  99%  of  LiCl  by  titration  of  the 
chloride. 

Magnesii  Chloridum  (B.P.  C.  ’34).  MgCl2,6H20  =  203-3.  2  g.  yields  a 

clear  solution  in  10  ml.  of  alcohol  (85%)  ;  CaS04  limit,  4%,  determined  by 
dissolving  in  25  parts  of  20%  sulphuric  acid,  adding  50  parts  of  95%  alcohol 
and  allowing  to  stand  overnight.  Magnesii  Chloridum,  N.F.  V ,  contains  95%  of 
the  hydrated  salt  after  drying  for  24  hours  over  sulphuric  acid,  determined  on 
its  chloride  content. 
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Potassii  Chloridum  ( B.P.C .  ’34).  KC1  =  74-55.  Titrated  by  the  method  for 
Sodii  Chloridum,  the  substance  dried  at  130°  contains  99-5%  of  KC1.  Loses  not 
more  than  1*Q%  at  130°. 

Sodii  Chloridum  ( B.P .  ’32).  NaCl  =  58  45.  Loses  not  more  than  1  0%  at 
130°  and  then  contains  99-5%  of  the  pure  salt.  A  test  for  the  absence  of  iodides 
and  bromides,  by  the  addition  of  chloroform  and  chlorine  solution  to  the  alcohol- 
soluble  matter  dissolved  in  water,  is  included.  The  U.S.P.  X  salt  contains  99% 
of  NaCl  after  drying  at  110°. 

The  Food  and  Drug  Administration  of  the  U.S.  Dept,  of  Agriculture  define 
table  salt,  dairy  salt,  as  fine-grained  crystalline  salt  containing,  on  a  water-free 
basis,  not  more  than  0-5%  of  calcium  and  magnesium  chlorides,  nor  more  than 
0  •  1  %  of  matter  insoluble  in  water.  Pending  further  announcement,  no  exception 
is  taken  to  content  of  anhydrous  calcium  sulphate  (anhydrite)  in  excess  of  0-1% 
provided  the  total  calcium  sulphate  content  does  not  exceed  1-4%. — S.R.A. , 
F.D.  No.  2,  Rev.  4,  Aug.  1933. 

Zinci  Chloridum  (B.P.  ’32).  ZnCl2  =  136-3.  Assayed  by  precipitation  of  the 
solution  acidified  with  sulphuric  acid  with  mercuric  ammonium  thiocyanate,  and 
titration  in  hydrochloric  acid  of  the  washed  precipitate  with  standard  potassium 
iodate,  using  chloroform  as  indicator,  it  contains  zinc  equivalent  to  95%  of 
ZnCl2.  No  assay  or  standard  of  purity  was  included  in  the  B.P.  T4.  The  U.S.P.  X 
salt  is  of  the  same  strength,  determined  by  titration  of  its  chloride  content,  or 
electrolytically. 

Perchloric  Acid ,  HC104.  Available  commercially  containing  60%  w/zv,  with 
sp.  gr.  1-54.  A  powerful  acid  and  oxidising  agent.  As  a  reagent  for  potassium, 
qualitatively  and  quantitatively,  it  has  largely  replaced  the  chloroplatinate 
method. 


ACIDUM  HYDROCYANICUM 

Acidum  Hydrocyanicum  Dilutum  (B.P.  ’32).  Contains 
1*9%  to  2-1%  w/w  of  HCN.  Acidum  Hydrocyanicum  Fortius 
(B.P.C.’ 34)  contains  3*8%  to  4-2%  of  HCN,  and  the  dilute  acid  of 
the  International  Agreement,  2%.  Determined  by  titration  with 
silver  nitrate  in  ammoniacal  solution  using  potassium  iodide  as 
indicator. 

The  official  method  gives  practically  the  same  percentage  as  the  old  soluble 
double  salt  AgNa(CN)2  method.  The  presence  of  chloride  makes  no  appreciable 
difference.  Excess  of  alkali  causes  only  a  slight  error. — D.  B.  Dott,  Pharm.  J ., 
i/1916,  368. 

Determination  of  hydrocyanic  acid. — C.  E.  Corfield  and  C.  J.  Eastland, 
Yearb.  Pharm.,  1921,  391. 

For  Waller’s  and  Walden’s  methods  see  previous  edition. 

Delicate  Test  for  Hydrocyanic  Acid.  A  few  drops  of  phenolphthalin 
solution  made  alkaline  with  sodium  hydroxide  added  to  liquid  to  be  tested.  If 
red  colour  be  produced  on  adding  cupric  sulphate  solution  1  in  2000  (due  to 
oxidation  into  phenolphthalein)  hydrocyanic  acid  is  proved  to  be  present. 
Phenolphthalin  is  made  by  reducing  phenolphthalein  with  zinc  in  alkaline 
solution. — Pharm.  J.,  i/1905,  721. 

Place  1  drop  of  1:5  ammonia  dilution  on  a  microscopic  slide  and  invert 
over  tube  containing  the  solution  to  be  tested,  together  with  a  few  drops  of 
sulphuric  acid.  After  a  few  minutes  remove  slide  and  place  under  microscope: 
on  the  addition  of  1  drop  of  alloxan  solution  (made  by  boiling  0-1  g.  of  uric  acid 
with  0-2  ml.  of  nitric  acid  and  0-2  ml.  of  water  and  diluting  to  5  ml.)  crystals  of 
oxaluramide  begin  to  form  in  a  few  minutes  if  the  test  solution  contains  a 
cyanide.  Substitution  of  pyridine  for  ammonia  renders  test  far  more  delicate  so 
that  a  few  drops  of  a  solution  containing  0  01  g.  HCN  per  litre  gives  positive 
results. — per  Yearb.  Pharm.,  1927,  168. 

As  a  bactericide  (fumigant  in  ship  disinfection)  hydrocyanic  acid  is  too  weak 
to  affect  pathogenic  germs.  It  has  no  measurable  carbolic  acid  co-efficient. 
Less  than  0-02. — W.  C.  Reynolds,  Lancet,  ii/ 1922,  834.  Its  danger.—  Pharm.  J., 
i/ 1 923,  300.  It  destroys  rats,  fleas,  etc.  It  has  no  ill  effects  on  dry  grain,  but  moist 
food,  e.g.,  butter,  milk,  etc.,  is  liable  to  absorb  the  gas. 
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To  destroy  bugs  hydrocyanic  acid  is  much  used  in  S.  Africa.  Stringent 
:gulations  control  its  use  and  the  licensing  of  disinfectors  employed. — 
.  Porter,  Lancet,  ii/1921,  583. 

While  a  concentration  of  2  g.  of  HCN  per  ml.  of  air  will  kill  an  animal  in  a 
w  minutes,  animals  given  a  previous  dose  of  glucose,  by  injection  or  by  the 
Louth,  can  breathe  this  atmosphere  for  more  than  an  hour  without  ill  effects. 
-Lancet,  ii/ 1 926,  94. 

Its  use  as  a  fumigant  should  be  universally  prohibited.  Two  deaths  in 
ausanne  following  its  use  for  destruction  of  bugs.  Risk  of  retention  of  the  gas 
water,  moisture,  bedding,  cushions,  hangings,  and  foodstuffs. — F.  M. 
lesserli,  per  Lancet,  ii/ 1 932,  799. 

Deaths  of  two  children  at  Aldershot  after  fumigation  of  house  more  than 
1  hours  previously,  in  spite  of  application  of  usual  precautions.  Ministry 
:  Health  should  be  given  statutory  power  to  make  regulations  for  the  control  of 
imigation  with  poisonous  gases. — Lancet,  i/1935,  1065. 

Insecticides. — The  specification  of  the  Association  of  British  Insecticide 
Ianufacturers  (Bulletin  No.  82,  Ministry  of  Agriculture  and  Fisheries)  requires 
otassium  Cyanide  to  contain  not  less  than  93%  potassium  cyanide:  Sodium 
yanide  to  contain  not  less  than  97%  sodium  cyanide:  Calcium  Cyanide  to 
mtain  not  less  than  40%  calcium  cyanide.  The  strength  of  sodium  cyanide  is 
equently  expressed  in  terms  of  potassium  cyanide;  thus  97%  to  98%  sodium 
yanide  may  be  referred  to  as  129%  to  130%  cyanide. 

Aqua  Laurocerasi  ( B.P.C .  ’34).  Adjusted  to  contain  0-09%  to  0-1 1  %  w/v  of 
lCN  and  assayed  by  the  method  for  Acidum  Hydrocyanicum  Dilutum.  Aqua 
aurocerasi  I. A.  and  Aqua  Amygdalae  Amarae  LA.  each  contain  0-1%  of  HCN. 

It  has  been  held  that  the  method  of  preparation  in  the  Fr.  Cx,  is  impracticable, 
he  Fr.  Cx.  assumes  a  content  of  0-12%  to  0-16%  of  HCN  in  the  leaves.  They 
ever  yield  0-10%.  The  previous  Fr.  Cx.  formula  was  only  half  this  strength, 
z.,  0-05%.  If  the  leaves  are  well  crushed  or  disintegrated,  not  used  entire  or 
terely  cut,  the  content  of  HCN  in  the  water  may  be  1  -  5  to  1-7  per  1000. 

The  bright  green  young  Prunus  Laurocerasus  leaves  were  found  to  yield 
om  two  to  four  times  the  amount  of  hydrocyanic  acid  given  by  the  older  and 
Lore  leathery  brown  leaves  of  cherry  laurel.  Adequate  manuring  caused  increase 
l  the  amount  of  hydrocyanic  acid  contained. — D.  H.  Wester,  Pharm.  J ., 
1904,  643. 

Oleum  Amygdalae  Amarae  (B.P.C.  ’34).  Contains  not  less  than  85%  zv/zv 
f  C6H5CHO  and  the  equivalent  of  2%  to  4%  w/zv  of  HCN.  Sp.  gr.,  1-055  to 
•065.  Refractive  index  at  20°,  1-534  to  1-542.  Assayed  by  the  B.P.C.  method 
>r  benzaldehyde,  in  which  standard  hydroxylamine  hydrochloride  is  added  to 
le  oil,  and  titrated  with  N/2  alcoholic  potassium  hydroxide,  using  methyl 
range  as  indicator,  allowance  being  made  for  the  free  benzoic  acid  present, 
[ydrocyanic  acid  is  determined  by  titration  of  the  alcoholic  solution,  made 
ightly  ammoniacal,  with  standard  silver  nitrate  to  a  permanent  opalescence  with 
otassium  iodide.  A  benzoic  acid  limit,  equivalent  to  approximately  2%,  is 
Lcluded  and  the  oil  should  comply  with  the  B.P.C.  limit  test  for  chlorinated 
impounds  in  Benzaldehydum.  Nitrobenzene  is  tested  for  by  reduction  of  an 
coholic  solution  with  zinc  powder  and  acetic  acid,  the  presence  of  any  aniline 
>rmed  being  detected  by  the  odour  of  phenyl  isocyanide  on  warming  the 
lixture  with  chloroform  and  excess  of  sodium  hydroxide.  The  U.S.P.  X 
:quires  a  sp.  gr.  of  1  038  to  1-06  at  25"  and  the  same  strengths  of  benzaldehyde 
id  hydrocyanic  acid;  the  former  is  assayed  by  interaction  with  phenylhydrazine 
)lution,  addition  of  excess  of  half-normal  hydrochloric  acid,  filtration  and 
ashing  of  the  precipitated  hydrazone,  and  back  titration  of  the  filtrate  with 
andard  sodium  hydroxide  to  methyl  orange,  a  blank  titration  being  per- 
irmed  on  the  phenylhydrazine  solution;  hydrocyanic  acid  is  titrated  with 
lver  nitrate,  using  potassium  chromate  as  indicator,  in  presence  of  magnesium 
ilphate  and  sodium  hydroxide.  Nitrobenzene  is  tested  for  by  reduction  to 
liline  as  in  the  B.P.C. 

The  Food  and  Drug  Administration  of  the  U.S.  Dept,  of  Agriculture  define 
1  of  bitter  almonds,  commercial,  for  food  purposes,  as  the  volatile  oil  from  the 
:ed  of  the  bitter  almond  ( Amygdalus  communis  L.),  the  apricot  ( Prunus 
"meniaca  L.),or  the  peach  (Amygdalus  persica  L.) — S.R.A.,  F.D.  No  2  Rev  4 
ug.,  1933. 

In  America,  benzaldehyde  is  largely  substituted  for  oil  of  bitter  almonds. 
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Frequently  hydrocyanic  acid  in  sufficient  quantity  is  added  to  meet  the  require 
ments  of  the  trade  or  the  U.S.P.  Adulteration  with  benzaldehyde  can  only  hi 
detected  if  the  synthetic  benzaldehyde  contains  chlorine.  For  method  of  assa; 
see  Salamon,  Perfum.  essent.  Oil  Rec.,  1917,  41.  Much  of  the  synthetic  benzaldc 
hyde  is  now  produced  by  processes  which  do  not  involve  the  use  of  chlorine  an 
is  therefore  free  from  that  impurity.  Benzaldehyde  is  considered  to  be  inferic 
as  a  flavouring  agent  to  natural  oil  of  bitter  almonds. 

Benzaldehyde  is  liable  to  spontaneous  ignition  if  badly  packed,  e.g.,  in  leak 
tins  surrounded  with  wood  shavings,  or  on  filter  paper. —  Yearb.  Pharm .,  1921 
54,  55. 

Oleum  Amygdalae  Amarae  sine  Acido  Hydrocyanico  ( B.P.C .  ’34 
Estimated  by  the  method  for  Benzaldehydum,  should  contain  95%  by  weight  o 
C6H5CHO.  Sp.  gr.,  1-048  to  1-052.  Refractive  index  at  20°,  1-540  to  1-545 
Limits  for  benzoic  acid  and  nitrobenzene  as  for  Oleum  Amygdalae  Amarae,  an 
should  not  contain  any  hydrocyanic  acid  as  shown  by  addition  of  sodiur 
hydroxide  and  ferrous  sulphate  and  acidification  with  hydrochloric  acid,  whe: 
no  greenish  blue  colour  or  precipitate  is  produced.  Complies  with  the  test  fo 
chlorinated  compounds  in  Benzaldehydum. 


ACIDUM  HYPOPHOSPHOROSUM 

Acidum  Kypophosphorosum  (B.P.C.  ’34).  Contains  30°/< 
to  32%  of  H3P02.  323  g.  with  677  g.  of  water  yields  an  acid  o 
approximately  the  same  strength  as  Acidum  Hypophosphorosun 
Dilutum,  B.P.  ’32,  9-8%  to  10-2%  w/w  of  H3P02.  The  U.S.P.  > 
acid  is  of  the  same  strength  as  the  B.P.C.  acid. 

The  B.P.  limits  for  chlorides,  sulphates,  iron,  arsenic  and  lead  are  unnecessaril 
stringent. — Pharm.  J.,  ii/ 1 932,  47. 

Determination  of  Phosphorus  in  Syrups. — An  amount  of  material  corres 
ponding  to  from  15  to  20  mg.  of  P205  is  dissolved  in  70  ml.  of  water,  5  ml.  o 
nitric  acid  is  added  and  10  g.  of  ammonium  nitrate,  and  the  temperature  raise* 
to  65°.  To  the  stirred  solution  is  then  added,  in  a  thin  stream,  35  ml.  of  nitric  aci< 
solution  of  ammonium  molybdate.  The  mixture  is  stirred  for  a  further  30  seconds 
allowed  to  stand  at  a  temperature  of  65°  to  70°  for  15  minutes,  removed  from  th 
water-bath  and  allowed  to  cool  for  a  further  15  minutes,  the  supernatant  liqui* 
being  then  filtered  off  through  an  asbestos  or  paper  pulp  filter  in  a  Good 
crucible  under  slight  suction.  The  precipitate  is  washed,  as  far  as  possible  b 
decantation,  with  two  20  ml.  portions  of  5%  nitric  acid,  then  with  fiv 
20  ml.  portions  of  5%  ammonium  nitrate  solution,  and  finally  with  sma' 
quantities  of  water.  The  final  washings  should  not  redden  litmus  paper.  Th 
precipitate  is  transferred  to  the  original  beaker,  the  crucible  being  washed  ou 
with  about  50  ml.  of  water,  50  ml.  of  N/5  sodium  hydroxide  (free  from  carbonate 
is  added,  the  yellow  precipitate  allowed  to  dissolve  completely,  and  the  excess  c 
alkali  titrated  with  N/5  hydrochloric  acid,  using  thymol  blue  or  phenol  violt 
as  indicator  and  titrating  to  the  yellowish-green  tint. — G.  J.  W.  Ferrey,  Quar 
J .  Pharm.,  1934,  347. 

Calcii  Hypophosphis  (B.P.C.  ’34).  CaP2H404  =  170-2.  Assayed  by  digestio 
in  the  dark  for  12  hours  with  sulphuric  acid  and  standard  iodine  solution  and  bac 
titration  with  thiosulphate,  it  contains  98%  of  the  pure  substance;  phosphat 
insoluble  in  water,  not  more  than  0-5%.  The  N.F.  V  substance  is  assayed  b 
dissolving  in  10  ml.  of  water  and  evaporating  with  two  quantities  of  10  and  5  m 
of  nitric  acid,  again  dissolving,  and  diluting  to  100  ml.;  neutralising  a  portio 
of  this  solution,  representing  about  0-075  g.,  with  sodium  hydroxide  an 
excess  of  N/10  silver  nitrate,  shaking,  and  adding  zinc  oxide  until  neutral  t 
litmus;  diluting  to  known  volume  and  back  titrating  an  aliquot  part  wit 
potassium  thiocyanate,  using  iron  alum  as  indicator;  the  substance  dried  ovt 
sulphuric  acid  should  contain  98%  of  Ca(H2P02)2. 

Ferri  Hypophosphis  (B.P.C.  ’34).  Fe(H2PO2)3  =  250-9.  Contains  froi 
97%  to  the  equivalent  of  101%  of  Fe(H2P02)3,  after  drying  at  100°,  when 
loses  not  more  than  5%.  Assayed  by  the  B.P.C.  ’34  method  by  digestion  wil 
potassium  iodide  and  N/10  iodine  in  presence  of  hydrochloric  acid  in  the  dai 
for  4  hours,  followed  by  back  titration  with  N/10  sodium  thiosulphate,  wheref 
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the  iodine  liberated  by  the  ferric  radicle  less  that  used  in  oxidation  of  the  hypo- 
phosphorous  acid  is  titrated.  Ferri  Hypophosphis,  N.F.  V,  is  estimated  for  Fe 
content  only  by  evaporation  with  nitro-hydrochloric  acid,  interaction  with 
potassium  iodide  in  acid  solution  and  titration  of  the  liberated  iodine,  a  Fe 
content  of  21-8%  being  indicated,  equivalent  to  98%  of  the  pure  substance. 

Mangani  Hypophosphis  ( B.P.C .  ’34).  Mn(H2P02)2,H20  ==203-0.  Estimated 
by  hypophosphite  content  a  purity  of  not  less  than  97%  is  required.  As  indicated 
by  treatment  with  nitric  acid  and  finally  titrating  the  neutralised  solution  with 
silver  nitrate  and  potassium  thiocyanate,  the  N.F.  V  salt  is  of  the  same  purity. 

Potassii  Hypophosphis  {B.P.C.  ’34).  KH2P02  =  104-1.  Assayed  by  the 
B.P.C.  method  for  Calcii  Hypophosphis  it  contains  98%  of  KH2P02,  after 
drying  over  sulphuric  acid.  Loses  not  more  than  2%  on  drying  over  sulphuric 
acid.  Insoluble  phosphate  limit,  0-5%.  Potassii  Hypophosphis,  N.F.  V,  assayed 
by  evaporation  with  nitric  acid,  precipitation  in  neutral  solution  with  silver 
nitrate  and  back  titration  with  potassium  thiocyanate,  contains  98%  of  KH2P02 
after  drying  over  sulphuric  acid,  but  no  limit  of  moisture  is  specified. 

Sodii  Hypophosphis  (B.P.C.  ’34).  Na2HPO2  =  88-03.  By  the  assay  process 
for  Calcii  Hypophosphis  it  contains  97%  of  the  pure  substance,  calculated  to  the 
dry  substance,  a  loss  of  2%  being  allowed  at  110°.  Sodii  Hypophosphis,  N.F.  V, 
is  the  hydrated  substance,  NaH2PG2,H20,  of  which  it  should  contain  98%. 


ACIDUM  LACTICUM 

Acidum  Lacticum  ( B.P .  ’32).  Contains  the  equivalent  of  not 
less  than  87-5%  w/w  of  C3H603;  it  is  assayed  to  include  both  lactic 
acid  and  lactide,  by  boiling  for  five  minutes  with  excess  of  normal 
sodium  hydroxide  and  back  titration  with  sulphuric  acid  to 
phenolphthalein,  a  blank  titration  being  made.  Sp.  gr.  about  1-21. 
A  test  for  limit  of  various  reducing  sugars  is  included  as  shown  by 
the  formation  of  not  more  than  a  slight  red  precipitate  on  boiling 
the  neutralised  acid  with  Fehling’s  solution.  The  acid  of  the 
B.P.  ’14  contained  75%  of  hydrogen  lactate  with  10%  of  lactide. 
Lactic  acid,  U.S.P .  X  contains  the  equivalent  of  85%  to  90% ; 
also  assayed  with  excess  of  sodium  hydroxide  but  with  boiling  for 
twenty  minutes.  TheP.G.  VI  requires  (with  sp.  gr.  1-206  to  1-216) 
total  acid  90%,  of  which  about  72%  is  free  acid,  reckoned  as 
lactic  acid.  Assay  process:  5  g.  of  lactic  acid  is  diluted  with  water 
to  100  ml.  40  ml.  of  this  mixture  is  neutralised  with  N/l  KOH 
in  presence  of  phenolphthalein,  using  approx.  16  ml.  of  test 
solution  (  =  72%  of  lactic  acid).  Further  5  ml.  of  N/l  KOH  is 
added  and  the  mixture  warmed  5  minutes  on  the  water-bath  until 
the  pink  colour  of  phenolphthalein  has  disappeared.  Then  2  ml. 
of  N/l  HC1  is  added  with  further  2  minutes  warming.  The 
excess  acid  is  back  titrated.  The  total  N/l  KOH  used  less  the  total 
N/l  HC1  must  be  approx.  20  ml.,  i.e.,  approx.  90%  total  acid. 
Acidum  Lacticum  Dilutum,  BT.C.  contains  about  15%  by 
volume  of  lactic  acid  and  has  a  sp.  gr.  of  about  1*04 

The  absence  from  the  B.P.  of  any  limit  for  lactide  is  a  disadvantage  if  the  acid 
is  used  for  the  preparation  of  Calcii  Lactas  Recens. — Ret.  Chem.,  ii/1932,  271. 

Detection  of  Lactic  Acid.  A  bright  red  colouration  is  obtained  when  0  -2  ml. 
of  solution,  containing  less  than  0-2%  of  lactic  acid,  is  heated  for  two  minutes 
at  100°  with  2  ml.  of  cone.  H2S04,  cooled  and  treated  with  two  drops  of  5%. 
alcoholic  guaiacol  solution. 

This  reaction  is  not  given  by  formic,  acetic,  malic,  benzoic  or  salicylic  acids. 
Citric  acid  gives  a  yellow  colour,  tartaric  acid  a  slight  red  colour,  and  tannin  a 
blackish-violet. — J ,  chem.  Sac.  Abstr.,  ii/ 1921,  356. 
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Calcii  et  Sodii  Lactas  ( B.P.C .  ’34).  Cx2H2oOi2CaNa2,4H20  =  514-3.  Loses 
not  more  than  16%  of  its  weight  at  130°,  and  then  contains  8-5%  to  9-5%  of  Ca; 
and  10%  to  11%  of  Na.  A  free  acid  limit  equivalent  to  approximately  0-9%  of 
lactic  acid  is  included.  Calcium  is  determined  gravimetrically,  by  precipitation 
as  oxalate  and  titration  with  sulphuric  acid  of  the  ignited  residue;  titration  of  the 
total  alkalinity  of  the  ash,  less  the  titration  for  calcium,  is  calculated  to  Na. 

Calcii  Lactas  ( B.P .  ’32).  C6H10O6Ca,5H2O  =308-2.  As  indicated  by  weight' 
of  the  sulphated  residue,  it  contains  from  97%  to  the  equivalent  of  103%  of  the 
pure  substance.  The  B.P.  T4  required  a  purity  of  only  93%  and  a  test  for  limit  of 
various  sugars  was  not  included.  Calcii  Lactas,  U.S.P.X,  contains  from  70%  to 
75%  of  the  anhydrous  substance,  equivalent  to  not  less  than  98%  of  the  hydrated 
salt,  determined  on  the  residue  dried  at  120°,  by  dissolving  the  ignited  residue 
in  half  normal  hydrochloric  acid  and  back  titrating  with  standard  sodium 
hydroxide.  Calcium  lacticum,  P.G.  VI,  contains  70-5%  to  73%  of  anhydrous 
calcium  lactate. 

An  examination  of  a  large  number  of  commercial  and  specially  prepared 
samples  showed  that  there  are  two  kinds  of  calcium  lactate.  One  is  soluble  in 
20  parts  of  water  at  23°  and  the  other  is  soluble  in  lo  parts  of  water.  Since 
different  methods  of  manufacture  give  products  of  different  solubility  it  is  useless 
to  set  a  single  standard  for  solubility. — N.  Glass,  Quart.  J.  Pharm.,  1933,  522. 

The  solubility  does  not  decrease  on  keeping  nor  is  there  any  appreciable  loss 
of  water  of  crystallisation.  The  solubility  varies  with  the  method  of  preparation 
but  does  not  appear  to  be  due  to  any  variation  in  constitution. — G.  H.  Mac- 
morran,  Pharm.  J.,  i/1933,  245. 

Ferri  Lactas  (B.P.C.  ’34).  C6H10O6Fe,3H2O  =  288-0.  Residue  on  ignition, 
26-5%  to  28-5%  being  equivalent  approximately  to  a  purity  of  96%.  Tartaric, 
citric  and  malic  acids  are  tested  for  by  addition  of  lead  acetate  solution.  By 
titration  with  sodium  thiosulphate  of  the  iodine  liberated  on  the  addition  of 
potassium  iodide  and  hydrochloric  acid,  a  ferric  iron  limit  of  about  0-8%  is 
specified.  The  N.F.  V  salt,  assayed  for  total  iron  content  by  oxidation  with 
hydrogen  peroxide  and  hydrochloric  acid,  evaporation  and  boiling  with  more 
acid,  and  finally  digestion  with  potassium  iodide  for  30  minutes  at  40°  and 
titration  with  thiosulphate,  contains  not  less  than  97%  of  Fe(C3H503)2,3H20. 

ACIDI  LACTICI  BACILLI 

Lactic  Acid  Bacilli  Preparations.  To  arrest  growth  of  putrefactive 
(alkaline)  organisms  in  the  intestines  and  hence  stimulate  intestinal  digestion 
and  diminish  toxic  absorption  from  the  bowel,  Prof.  Elie  Metchnikoff  proposed 
the  acclimatisation  of  the  (harmless)  lactic  acid  bacillus.  Experimental  con¬ 
sumption  of  large  quantities  of  lactic  bacilli  showed  that  intestinal  putrefaction 
was  diminished. 

It  was  found  that  with  a  normal  diet  the  bacillus  appeared  in  the  stools  in 
3  to  4  days  after  it  had  been  consumed  regularly  with  the  food;  that  it  took  8  days 
to  become  properly  acclimatised  in  the  intestine,  and  that  when  this  had  taken 
place  it  would  continue  to  live  and  thrive  for  1 2  more  days  without  another  dose 
being  swallowed,  afterwards  gradually  disappearing.  Regular  administration 
caused  increase  in  weight  and  bulk  of  faeces  (cf.  work  under  B.  Acidophilus, 
postea). 

Lactic  acid,  as  such,  has  been  employed  for  years  past  in  dyspepsia,  enteritis, 
etc.,  and  locally  in  tuberculous  ulceration  of  the  larynx. 

The  conclusion  was  that  as  organisms  of  putrefaction  only  increase  writh 
difficulty  in  neutral  or  acid  media,  the  most  feasible  procedure  would  be  to 
introduce  a  lactic  acid  organism  (growing  in  a  sugar  medium)  into  ti  e  human 
being  to  arrest  the  proliferation  of  harmful  bacteria.  The  bacillus  known  as 
the  Bulgarian  Bacillus  ( B .  Caucasicum),  isolated  by  Cohendy  and  independently 
by  Massol  from  “Yoghourth,”  a  form  of  soured  milk,  was  deemed  most  suitable 
as  it  is  the  best  acid  producer.  The  acid  it  produces  is  the  optically  inactive 
variety.  It  is  a  hardy  organism  resisting  the  stomach  juices  and  its.  own  acidity 

to  a  marked  degree.  , 

According  to  Hewlett  it  occurs  apparently  in  various  forms.  In  natural 
soured  milks  B.  Bulgarians  and  B.  Massol  from  Bulgarian  Yohourt  and  Maya, 
B.  Mazun  from  Armenian  mazun,  B.  Lactis  Acidi  (Leishman),  etc.,  are  probably 
varieties  of  only  one  species. 

Buttermilk  in  many  countries,  Kephir  or  Koumiss,  vide  Vol.  I,  p.  583, 
the  Egyptian  “Leben  Raib,”  “Prostokwocha,”  and  “Varentez,”  of  Russia, 
Yoghourth  (Yohourt)  of  the  Balkans,  and  many  others,  were  forerunners  of 
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the  curdled  milk  treatment,  which  attracted  so  much  attention.  It  is  believed 
that  the  Bulgarian  peasant  consumes  as  much  as  10  g.  of  lactic  acid  daily  in  his 
diet  of  Yohourt. 

In  Sardinia  the  people  prepare  and  make  a  continuous  diet  (for  lack  of  any¬ 
thing  better)  of  Gioddu  Mezzoraddu,  or  Miciaratu,  which  are  the  products  of 
fermentation  due  to  Saccharomyces  Sardons  and  to  Bacillus  Sardons  and  Mazun , 
At  Milan  the  grape  ferment  is  in  demand,  at  Turin  Blastoinvertin  ( Saccharo¬ 
myces  invertens),  in  Lombardy  Kephir,  and  at  Piedmont  the  true  Yohourt. 

In  Greece  Yohourt  is  much  in  use  both  as  a  food  and  for  treatment.  It  is 
prepared  there  by  adding  a  little  lemon-juice  to  fresh  milk,  which  is  kept  warm 
for  8  hours,  forming  a  curd.  From  the  curd  a  tablespoonful  is  mixed  with 
boiled  milk,  and  this  procedure  is  repeated  several  times,  with  fresh  milk  on 
each  occasion,  until  a  Yohourt  of  suitable  consistency  is  obtained.  Small  spoon¬ 
fuls  of  this  latter  product  are  added  to  wooden  or  earthenware  pans  containing 
milk  which  has  been  boiled  and  is  still  slightly  warm.  This  forms  the  commercial 
Yohourt,  which  curdles  in  4  hours  at  35°.  In  order  to  keep  it,  and  this  one  may 
do  for  as  long  as  from  5  to  8  days,  it  is  poured  into  little  bags  of  cotton  from 
which  the  whey  filters,  the  products  thereby  becoming  thicker  and  of  better 
keeping  qualities. 

The  Bulgarian  Bacillus  will  produce  as  much  as  2-5  g.  of  lactic  acid  per  100  ml. 
of  milk. 

Succinic,  acetic  and  formic  acids  are  also  formed  by  it  in  small  quantity. 
This  bacillus  has  no  action  on  albuminoids  (casein,  etc.)  nor  fats,  nor  does  it 
produce  alcohol  or  acetone.  It  does  not  attack  saccharose  (cane  sugar)  or  maltose; 
it  is  therefore  useless  to  add  cane  sugar  in  the  hope  of  increasing  lactic  acid  yield. 

Gunther’ s  Bacillus  is  found  in  abundance  in  all  spontaneously  coagulated 
milk  and  is  an  important  lactic  acid  producer.  It  produces  pure  dextrorotatory 
lactic  acid  (no  other  acid)  from  grape  and  milk  sugar. 

Huppe’s  Bacillus  is  another  iactic  acid  organism.  It  is  almost  always  present 
in  milk  which  has  soured  spontaneously.  This  organism,  sometimes  called 
specifically  the  B.  Acidi  Lactici,  differs  from  B.  Guntheri  by  its  comparative  ease 
of  cultivation  upon  ordinary  media. 


The  characters  of  the  chief  lactic  acid  organisms  may  be  tabulated: — 


Organism 

Appearance 

Properties 

Bacillus  Caucasicum 
(Kern);  Syn.  Massol’s 
Bacillus,  Bouchard’s 
Bacillus,  Bulgarian 
Bacillus. 

Large  square-shaped,  5 
to  6  jit  x  1  [x  showing 
vacuoli,  slightly  motile. 
+  Gram  staining. 

Takes  time  to  establish 
but  ultimately  is  the 
omnipresent  bacterium 
in  milk.  A  strong  lactic 
acid  producer. 

Huppe’s  Bacillus;  Syn. 
B.  Acidi  Lactici. 
Streptococcus  Lebenis 

may  be  closely  allied. 

Coccoid  shape,  0-4  to  0-6 
px  0-6  to  2  /x;  in  pairs, 
rarely  chains,  non- 
motile. 

+  Gram  staining  (opin¬ 
ions  differ). 

Causes  bitterness,  breaks 
up  fat  and  proteolytic 
substances. 

Bacillus  Guntheri,  Syn. 
B.  Acidi  Paralactici 
(Kozai). 

Short  rods,  l^xO-5  to 
0-6  fi,  with  pointed 
ends,  in  pairs  or  short 
chains,  non-motile. 

—  Gram  staining. 

Gives  a  smooth  curd ; 
appears  to  be  ousted 
to  some  extent  in 
curdling  by  B.  Cau¬ 
casicum. 

Yohourt.  Preparation — Raise  the  milk  to  boiling  point.  Remove  from 
the  heat  and  cool  enough  for  a  skin  to  form  on  top.  While  still  too  hot  to  be 
held  conveniently  inoculate  by  allowing  some  previous  Yohourt — thinned 
with  sterile  water,  if  necessary — to  slip  down  the  edge  of  the  container  all  round 
the  rim.  Cover,  and,  without  shaking,  place  in  a  closely  fitting  hay-box  until 
the  next  day.  Do  not  allow  to  cool  before  placing  in  hay-box. 
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METHODS  OF  EXAMINATION  OF  LACTIC  ACID  BACILLI 

PREPARATIONS 

Loopfuls  of  the  milk,  treated  with  a  crushed  lactic  acid  bacillus  tablet  (vid 
Vol.  I)  are  to  be  examined  after  10  and  24  hours’  cultivation. 

Stain  by  “Gram,”  using  1%  neutral  red  as  counterstain.  The  gram-staining 
organisms  are  deep  violet,  the  rest  of  the  field  reddish  pink.  A  copious  growtl 
of  B.  Caucasicum  is  essential,  with  exclusion  of  other  bacteria. 

Curd  formation  should  also  be  satisfactory.  The  property  of  producing  lactic 
acid  is  common  to  a  vast  number  of  organisms. 

Lactic  acid  content  depends  on  the  lactose  content,  the  average  of  the  latte 
being  4%.  The  decomposition  of  lactose  in  milk  into  lactic  acid  is  a  complex 
matter.  Nature  will  not  allow  a  theoretical  yield,  as  the  bacilli  kill  themselves  b^ 
the  acid  they  produce — the  maximum  acid  formation  being  reached  in  abou 
36  hours.  The  activity  of  the  culture  is  more  important  than  the  quantity  of  acid 

The  maximum  amount  of  acid  is  about  0-8%  or  more  if  longer  time  is  allowed 

Milk,  it  should  be  noted,  is  amphoteric  in  reaction  on  account  of  its  conten 
of  alkali  phosphate.  20  ml.  is  a  convenient  quantity  to  titrate,  using  N/10  sods 
and  phenolphthalein. 

B.  Acidophilus.  In  gram-stained  smears  from  human  faeces  and  from  mill 
and  whey-broth  cultures,  B.  acidophilus  appears  as  a  rather  long,  stout,  gram 
positive  rod,  characteristically  curled  towards  the  ends.  Great  variation  occur 
in  length.  Some  varieties  occur  as  short  gram-positive  bacilli,  with  a  tendency 
to  chain-formation,  especially  on  isolation  from  rats’  or  dogs’  faeces.  In  culture 
on  whey-agar  two  types  of  colony  of  B.  acidophilus ,  designated  “X”  and  “Y/ 
are  frequently  seen  side  by  side.  The  former  have  a  decidedly  fuzzy  appearanc 
and  are  indistinguishable  from  B.  Bulgaricus,  while  the  latter  is  small,  round  o 
spindle-shaped,  only  partly  fringed  and  at  times  almost  perfectly  smooth.  Th 
“X”  colonies  can  be  differentiated  from  B.  Bulgaricus  by  the  fact  that  B.  acido 
philus  produces  acid  in  1%  maltose  broth  after  incubation  at  37°  for  48  hours 
while  B.  Bulgaricus  does  not.  The  implantatior  of  B.  acidophilus  in  the  intestim 
is  possible.  It  teas  not  found  possible  to  implant  B.  Bulgaricus  in  the  intestim 
by  giving  milk  infected  in  the  usual  way.  This  may  be  due  to  the  fact  that 
unlike  B.  acidophilus,  it  is  not  a  normal  inhabitant  of  the  human  intestine. — 
Ralph  P.  Smith,  Brit.  med.  J .,  ii/ 1924,  948. 

A  study  of  B.  acidophilus  in  human  faeces.  The  term  “B.  acidophilus ”  ma; 
cover  a  considerable  group  of  organisms  and  numerous  strains  may  exist  evei 
in  one  sample  of  food. — J.  Cruickshank  and  D.  W.  Berry,  Brit.  med.  J.,  ii/ 1 924 
944. 

Of  8  commercial  “Acidophilus”  products  only  5  stated  on  the  label  th 
number  of  viable  organisms  and  of  the  5  only  3  fulfilled  their  claims. — J.  Amer 
med.  Ass.,  ii/ 1 928,  1192. 


ACIDUM  NITRICUM 

Acidum  Nitricum  ( B.P .  ’32).  Contains  69%  to  71%  bp 
weight  of  HN03.  Sp.  gr.,  about  1  *42.  Acidum  Nitricum  Dilutum 
B.P.C.  ’34,  contains  9*5%  to  10-5%  w/w  of  HN03,  with  sp.  gr 
1  -054  to  1  -060  and  is  of  the  same  strength  as  the  dilute  acid  of  th< 
B.P.  ’14.  The  acid  of  the  U.S.P.  X  contains  67%  to  69%  o 
HN03.  Acidum  nitricum,  P.G.  VI ,  contains  24*8%  to  25-2%  o 
HN03,  Acidum  nitricum  crudum  61%  to  65%  and  Acidun 
nitricum  fumans  not  less  than  86%.  Acidum  nitricum  concen 
tratum,  P.  Helv .  V,  contains  64%  to  66%  w/w  of  HN03. 

Potassii  Nitras  (B.P.  ’32).  KN03  =  101-1.  A  purity  of  99%  is  required.  Th 
assay  process  of  the  B.P.  reduces  the  nitrate  with  nascent  hydrogen  obtained  b 
addition  of  sulphuric  acid  and  reduced  iron,  liberating  the  ammonia  former 
with  sodium  hydroxide,  distilling  into  excess  of  standard  acid  and  back  titratin 
with  sodium  hydroxide;  a  blank  titration  is  performed.  The  B.P.  T4  salt  wa 
not  standardised.  Potassii  Nitras,  U.S.P.  X,  contains  99%  of  KN03  after  dryin 
to  constant  weight  at  100°;  assayed  by  evaporation  with  hydrochloric  acid  am 
titration  of  the  chloride  with  silver  nitrate  and  potassium  thiocyanate. 
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Sodii  Nitris  ( B.P .  ’32).  NaN02  =  69-005.  Estimated  by  titration  of  standard 
potassium  permanganate,  acidified  with  sulphuric  acid,  diluted,  and  warmed  to  40  , 
with  a  0-5%  solution  of  the  salt.  95%  purity  is  required.  Sodii  Nitris,  U.S.P.  A , 
contains  95%  after  drying  over  sulphuric  acid.  A  solution  of  the  salt  is  added 
to  excess  acidified  permanganate,  warmed  to  40°,  stood  for  5  minutes  and  then 
back  titrated  with  standard  oxalic  acid. 

Spiritus  iEtheris  Nitrosi  (B.P.  ’32).  Contains  from  1-25%  to  2-5%  w/v  of 
ethyl  nitrite,  approximately  the  same  as  the  B.P.  ’14  preparation  which  was 
required  to  contain  1-52%  to  2-66%  w/w.  Sp.  gr.,  0-838  to  0-842.  There  is  also 
a  test  for  limit  of  acid.  Assayed  by  the  B.P.  process  in  which  the  ethyl  nitrite  is 
decomposed  by  shaking  in  a  brine-charged  nitrometer  with  potassium  iodide 
solution  and  dilute  sulphuric  acid,  the  liberated  nitric  oxide  being  measured. 
Each  ml.  of  moist  nitric  oxide  is  equivalent  to  0-0032  g.  of  C2H502N.  Spiritus 
iEtheris  nitrosi,  P.  Helv.  V,  is  a  solution  in  absolute  alcohol  containing  from  2%  to 
2-5%  w/v  of  ethyl  nitrite.  It  is  assayed  as  follows: — Shake  vigorously  for  5 
minutes  in  a  closed  flask  20  ml.  of  N/10  silver  nitrate,  10  ml.  of  the  spirit,  20  ml. 
of  saturated  solution  of  potassium  chlorate  and  5  ml.  of  dilute  nitric  acid,  and 
then  dilute  to  100  ml.  with  water.  Filter  and  titrate  50  ml.  of  the  filtrate  with 
N/10  ammonium  thiocyanate  using  iron  alum  as  indicator;  each  ml.  of  N/10 
AgN03  used  up  is  equivalent  to  0-022515  g.  of  C2H502N. 

This  preparation  decomposes  even  when  kept  under  the  best  conditions.  The 
first  change  is  probably  the  formation  of  aldehyde  and  nitrous  acid,  and  then  the 
aldehyde  is  oxidised  into  acetic  acid.  In  the  course  of  time  the  nitrous  con¬ 
stituent  of  the  spirit  entirely  disappears,  but  aldehyde,  one  of  the  most  readily 
oxidisable  bodies,  remains.  The  spirit  should  be  kept  in  cool  cupboards  and  in 
well-filled  bottles,  preferably  upside  down. 

With  regard  to  the  volatilisation  of  ethyl  nitrite,  Cowley  has  shown  that  every 
trace  of  ethyl  nitrite  disappears  from  a  solution  within  a  few  days  in  ordinary 
vessels.  As  to  decomposition  in  an  aqueous  solution,  a  mixture  containing  spirit 
of  nitre  loses  the  whole  of  it  in  three  days.  Solutions  in  absolute  alcohol  change 
less  rapidly  than  those  in  90%  alcohol  on  account  of  the  water  present.  A  mixture 
of  90%  alcohol  and  glycerin  in  equal  volumes  is  a  good  solvent  for  all  preparations 
of  ethyl  nitrite. 

Uranii  Nitras  ( B.P.C .  ’34).  U02(N03)2,6H20  =  502-2.  Determined  gravi- 
metrically  by  precipitation  as  hydroxide  and  ignition  to  oxide,  U3Os.  A  limit 
of  uranous  compounds,  as  shown  by  the  decolourisation  of  potassium  per- 
mangate,  is  specified.  Limit  tests  for  alkaline  earths,  lead,  iron,  manganese  and 
zinc  are  included  and  it  should  contain  98%  of  the  pure  substance. 


ACIDUM  OLEiCUM 

Acidum  Oleicum  (B.P/32).  Consists  chiefly  of  C17H33-COOH. 
Sp.  gr.,  about  0-898.  Acid  value,  1 95  to  200.  Iodine  value,  85  to  90. 
It  should  not  become  cloudy  on  cooling  until  a  temperature  of 
10°  has  been  reached;  a  higher  point  indicates  the  presence  of 
stearic  acid;  it  congeals  at  about  4  .  Should  comply  with  limits  for 
mineral  acids  and  for  neutral  fats  and  mineral  oils.  Ash  not  more 
than  0-1%  w/w.  The  U.S.P.  X  substance  is  not  required  to 
comply  with  stated  acid  value  or  iodine  number. 

Acidum  Stearicum  (B.P.C.  ’34).  Should  not  melt  below  54°.  Acid  value, 
200  to  210.  Complies  with  a  limit  test  for  neutral  fat  or  paraffin.  Acidum 
Stearicum,  U.S.P.  X,  should  not  melt  below  56°  and  has  a  congealing  point  not 
below  54°. 

Alcohol  cetylicus,  P.  Helv.  V,  Ci6H33OH,  melts  between  48°  and  50°  and 
contains  no  saponifiable  matter.  Lanette  Wax  is  a  commercial  form  of  this 
alcohol. 


ACIDUM  PHOSPHORICUM 

Acidum  Fhosphoricum  (B.P.  ’32).  Contains  88%  to  90% 
w/w  of  H3PO4  with  a  sp.  gr.  of  about  1-75.  The  corresponding 
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acid  of  the  1914  Pharmacopoeia  contained  only  66-3%  with  sp.  gr. 
1*5.  No  brown  colour,  indicative  of  phosphorous  and  hypophos- 
phorous  acids,  is  produced  on  warming  with  silver  nitrate.  Acidum 
Phosphoricum  Dilutum,  B.P.  ’32,  contains  9-5%  to  10-5%  w/w  of 
H3PO4.  Assayed  in  saturated  salt  solution  by  titration  with  N/l 
sodium  hydroxide,  using  phenolphthalein  as  indicator;  each 
millilitre  of  normal  solution  is  equivalent  to  0-04902  g.  of  H3P04. 
The  corresponding  acids  of  the  U.S.P.  X  contain  85%  to  88% 
and  9-5%  to  10-5%  of  H3P04  respectively.  Assayed  by  neutralis¬ 
ation  to  phenolphthalein  with  chloride-free  sodium  hydroxide, 
addition  of  excess  N/10  silver  nitrate  and  adjustment  to  neutrality 
to  litmus  with  zinc  oxide,  followed  by  dilution  to  known  volume, 
filtration  and  titration  of  an  aliquot  part  of  the  filtrate  with  potassium 
thiocyanate  using  ferric  ammonium  sulphate  as  indicator;  each 
millilitre  of  N/10  solution  is  equivalent  to  0-003269  g.  of  H3P04. 
Acidum  phosphoricum,  P.G.  VI,  contains  24-8%  to  25-2%  of 

h3po4. 

The  best  method  for  the  complete  titration  of  P205,  NaH2P04  and  Na2HP04 
is  the  use  of  phenolphthalein  at  a  temperature  of  55°  to  70°  after  CaCl2  has 
been  added  to  the  phosphate  solution.  The  proportion  of  phosphate  to  CaCl2 
should  be  1  in  2  to  1  in  5. — per  Yearb.  Pharm.,  1926,  305. 

Metaphosphoric  Acid ,  HPO3  =  80-035,  is  equivalent  to  glacial  phosphoric 
acid ,  and  is  employed  as  an  albumin  test  ( vide  Urine). 

Ammonii  Phosphas  ( B.P.C .  ’34).  A  mixture  of  the  di-ammonium  and  di¬ 
hydrogen  salts,  containing  not  less  than  20%  of  NH3.  The  B.P.C.  directs  1  g. 
to  be  dissolved  in  200  ml.  of  water,  25  ml.  of  25%  sodium  hydroxide  solution 
added,  the  liberated  ammonia  distilled  into  50  ml.  of  N/2  sulphuric  acid  and  the 
excess  acid  titrated  with  N/2  sodium  hydroxide  to  methyl  red.  Ammonii 
Phosphas,  N.F.  V,  contains  the  two  compounds  equivalent  to  not  less  than  22% 
of  combined  ammonia. 

Calcii  Phosphas  {B.P.  ’32).  Assayed  by  addition  of  ammonium  acetate 
and  ammonium  oxalate  to  a  solution  slightly  acidified  with  hydrochloric  acid, 
heating  and  allowing  to  stand  for  several  hours,  filtration  and  ignition  with 
sulphuric  acid  of  the  washed  precipitate.  Contains  calcium  equivalent  to  85% 
of  Ca3(P04)2.  Calcii  Phosphas  Praecipitatus,  N.F.  V,  loses  not  more  than  4%  of 
moisture  at  200°;  no  assay  is  included.  Calcium  phosphoricum  bibasicum, 
P.  Helv.  V,  is  determined  by  dissolving  1  g.  in  25  ml.  of  N/l  hydrochloric  acid, 
diluting  with  150  ml.  of  water  and  titrating  to  methyl  orange  with  N/l  sodium 
hydroxide;  1  ml.  is  equivalent  to  0  1 361  g.  of  CaPIP04  and  the  salt  should  contain 
from  78-8%to  80-2%  of  anhydrous  CaHP04.  Mono-  and  tribasic  salts  are  excluded 
by  titration  to  phenolphthalein  after  the  previously  neutralised  solution  has  been 
treated  with  neutral  calcium  chloride  solution.  The  same  salt  for  veterinary  use 
must  contain  from  35%  to  38%  of  P206.  Calcium  phosphoricum  monobasicum, 
P.  Helv.  V,  contains  by  the  methods  prescribed  not  more  than  5%  of  free  phos¬ 
phoric  acid  and  not  less  than  92%  of  Ca(H2P04)2  + H20.  Calcium  phosphoricum 
tribasicum,  P.  Helv.  V,  is  assayed  by  dissolving  about  1  g.,  accurately  weighed, 
in  25  ml.  of  N/l  hydrochloric  acid,  diluting  with  200  ml.  of  water  and,  after 
adding  3  or  4  drops  of  methyl  orange,  titrating  with  N/l  sodium  hydroxide  until 
the  red  colour  disappears,  rotating  constantly  to  redissolve  the  precipitate 
formed.  Each  ml.  ofN/1  HC1  is  equivalent  to  0-07756  g.  of  Ca3(P04)2  and  the  salt 
should  contain  not  less  than  95%. 

Magnesii  Phosphas  {B.P.C.  ’34).  Consists  of  Mg3(P04)2  with  about  30% 
of  combined  water.  The  residue  on  ignition  (Mg2P207)  corresponds  to  not  less 
than  68%  of  Mg3(P04)2. 

Potassii  Phosphas  {B.P.C.  ’34).  K2HP04  =  174-2.  Loses  not  more  than  5% 
at  100°  and  then  contains  98%  of  the  pure  substance.  Assayed  by  titration  with 
N/2  sulphuric  acid  to  the  green  colour  of  bromocresol  green  indicative  of  4-5, 
which  converts  the  dipotassium  compound  into  the  di-hydrogen  compound. 

Potassii  Phosphas  Acidus  {B.P.C.  ’34).  KH2P04  =  136-1.  Contains  97% 
o  f  KH2P04.  Titrated  with  standard  sodium  hydroxide  in  the  presence  of  sodium 
chloride  using  phenolphthalein  as  indicator.  A  limit  of  dipotassium  phosphate 
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r  neutralisation  with  N/10  sulphuric  acid  to  the  pH  4  5  green  colour  of  bromo- 
esol  green,  equivalent  to  about  1-7%  of  K2HP04,  is  included. 

Sodii  Phosphas  ( B.P .  ’32).  Na2HP04,12H20  =  358-2.  Assayed  by  titration 
pH  4-5  with  N/2  sulphuric  acid,  using  bromocresol  green  as  indicator  replacing 
e  B.P.  ’14  titration  to  H3P04  with  methyl  orange  indicator.  Contains  from 
>%  to  the  equivalent  of  105%  of  Na2HPO4,12H20.  Sodii  Phosphas,  U.S.P.  X , 
ntaining  39-25%  to  44-00%  of  Na2HP04  corresponding  to  not  less  than  99% 
Na2HP04,12H20,  is  assayed  by  the  method  for  phosphates — addition  of  excess 
l ver  nitrate,  neutralisation  with  zinc  oxide,  filtration,  and  titration  of  an  aliquot 
irt  with  potassium  thiocyanate. 

Sodium  phosphate  may  contain  fluoride  as  impurity,  which  may  cause  serious 
sturbance  in  biochemical  work. — A.  Harden,  Nature ,  ii/ 1934,  101. 

The  addition  of  10  ml.  of  a  33%  solution  of  sodium  hexametaphosphate 
Saigon)  to  the  Fehling’s  solution  immediately  before  the  addition  of  the  invert 
igar  will  eliminate  interference  due  to  the  presence  of  calcium.  When  an  excess 
:  sodium  hexametaphosphate  is  added  to  a  solution  of  a  calcium  salt  the  calcium 
scomes  inert  and  cannot  be  detected  by  any  of  the  normal  reagents. — J.  G.  W. 
askin,  Analyst,  1935,  318. 

Sodii  Phosphas  Acidus  (B.P.  ’32).  NaH2P04,2H20  =  156-1.  Contains  not 
ss  than  98%  of  the  pure  salt.  The  addition  of  25%  of  sodium  chloride  to  the 
slution  for  titration  replaces  the  use  of  glycerin,  as  in  the  1914  Pharmacopoeia, 

L  the  assay  with  half  normal  sodium  hydroxide  using  phenolphthalein  as  in- 
icator.  A  titration  of  not  more  than  1  ml.  of  N/10  sulphuric  acid  for  1  g.  of 
ilt,  to  bromocresol  green,  represents  a  limit  of  the  di-sodium  salt  equivalent  to 
iout  1-4%  of  Na2HP04.  The  U.S.P.  X  requires  Sodii  Biphosphas  to  lose  not 
lore  than  15%  of  water  when  dried  for  1  hour  at  60°  and  then  at  100°;  it  then 
mtains  98%  of  the  anhydrous  acid  phosphate;  the  silver  nitrate  assay  of  a 
eutralised  solution,  completed  as  for  the  disodium  compound,  is  included  in 
idition  to  the  titration  with  sodium  hydroxide  to  phenolpthalein  in  presence 
f  sodium  chloride. 

Sodii  Phosphas  Exsiccatus  ( B.P.C .  ’34).  Loses  not  more  than  2%  at  100° 
id  then  contains  99%  of  Na2HP04,  determined  by  the  B.P.  method  for  Sodii 
hosphas.  Sodii  Phosphas  Exsiccatus,  U.S.P.  X,  contains  98%  of  the  anhydrous 
impound  after  drying  to  constant  weight  at  110°;  no  limit  of  moisture  is 
lecified.  It  is  assayed  by  the  silver  nitrate  process  for  Sodii  Phosphas,  U.S.P.  X. 

Sodium  Acid  Pyrophosphate ,  as  used  in  baking  powder,  is  the  anhydrous 
impound,  Na2H2P207.  The  aqueous  solution  is  neutral  to  methyl  orange  and 
:id  to  phenolphthalein. 

ACIDUM  SALICYLICUM 

Acidum  Salicylicum  (B.P.  ’32).  C6H4OH  COOH=  138*0. 
A. p.?  158°  to  159°.  When  titrated  in  alcoholic  solution  with  N/2 
odium  hydroxide  using  phenol  red  as  indicator  a  purity  of 
•9*5%  is  indicated.  Ash  not  more  than  0-05%.  No  assay  was 
icluded  in  the  1914  Pharmacopoeia.  The  U.S.P.  X  requires  the 
ame  purity  after  drying  the  acid  for  two  hours  at  100°;  titration 
j  made  with  N/10  barium  hydroxide  using  phenolphthalein  as 
idicator.  Acidum  salicylicum,  P.  Helv.  V ,  is  required  to  contain 
t  least  99-6%  of  the  pure  acid  and  to  melt  between  155°  and  157°. 

Self’s  Vanadate  Test  for  Salicylic  Acid.  Mix  equal  parts  by  volume  of 
0%  formaldehyde  and  cone,  sulphuric  acid  and  cool  the  mixture  thoroughly, 
loisten  the  substance  to  be  tested  in  a  dish  with  the  mixture,  add  a  little 
mmonium  vanadate  and  stir  well.  If  salicylic  acid  is  present  a  prussian  blue 
alour  appears  immediately  changing  rapidly  to  greenish  blue  and  finally  green, 
or  about  1  mg.  of  salicylic  acid  use  2  drops  of  the  liquid  and  2  to  3  mg.  of 
mmonium  vanadate.  The  only  other  substance  giving  the  colour  is  salicylic 
idehyde. — Pharm.  J.,  i/1915,  521. 

3  :  5-Dibromsalicylic  Acid  is  considerably  more  active  than  salicylic  acid 
3  a  bactericide. —  Yearb.  Pharm.,  1927,  227. 

Use  as  Preservative  (not  now  allowed)  see  Food  Preservative  Regns. 

It  has  the  disadvantage  of  sometimes  giving  the  odour  of  phenol.  Its  use 
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where  otherwise  rapid  decomposition  would  occur  has  been  upheld  by  some  i 
the  past,  e.g.,  1  grain  per  pint  or  1  grain  per  lb. 

Detection.  Concentrate  liquid  (distil  off  any  alcohol)  in  presence  of  alka, 
and  sodium  chloride,  acidify  and  shake  out  with  chloroform,  evaporate  an 
add  ferric  chloride  solution — violet  colour.  See  also  Scheme  for  Recognition  c 
Organic  C^hcimcals 

Lithii  Salieylas  (B.P.C.  ’34).  C7H503Li  =  144  0.  Dried  at  120°  it  contair 
not  less  than  98-5%  of  C7H503Li.  Loses  not  more  than  3%  of  its  weight  at  120 
Assayed  by  the  B.P.  method  for  Sodii  Salieylas:  about  3  g.  dissolved  in  50  m 
of  water,  with  50  ml.  of  ether  and  a  little  bromophenol  blue  indicator  are  shake 
and  titrated  with  N/2  sulphuric  acid  until  a  colour  change  takes  place;  the  titratio 
of  the  separated  aqueous  layer,  a  10  ml.  water  washing  of  the  ethereal  layer  and 
fresh  20  ml.  of  ether  is  completed,  with  constant  shaking.  Lithii  Salicyla 
N.F.  V,  dried  to  constant  weight  at  120°,  contains  not  less  than  98-5%  c 
LiC7H503.  The  N.F.  V  assay  process  is  directed  to  be  performed  on  the  substanc 
dried  for  24  hours  over  sulphuric  acid,  igniting  with  twice  its  weight  of  arr 
monium  sulphate,  and  weighing  as  Li2S04. 

Magnesii  Salieylas  (B.P.C.  ’34).  Ci4H10O6Mg,4H2O.  Loses  not  more  tha 
19%  at  110°  and  then  contains  99%  of  the  anhydrous  salt.  Assayed  by  the  B.t 
process  for  Sodii  Salieylas  by  titration  with  standard  sulphuric  acid  to  bromc 
phenol  blue. 

Potassii  Salieylas  (B.P.C.  ’34).  C7H503K  =  1761.  Dried  at  1 10°  it  contain 
99%  of  the  pure  substance.  Moisture,  determined  at  110°,  not  more  than  1% 
Assayed  by  the  B.P.  ether-acid  titration  used  for  Sodii  Salieylas. 

Sodii  Salieylas  (B.P.  ’32).  C6H4OH-COONa  =  160-0.  A  purity  of  99-5c; 
is  required  for  the  substance  dried  at  1 10°.  Loss  at  110°  not  more  than  1  %.  Th 
separated  salicylic  acid  melts  between  158°  and  159°.  The  assay  of  the  B.P.  T 
by  titration  with  standard  acid  of  the  alkaline  residue  on  ignition,  is  replace 
by  titration  with  half  normal  sulphuric  acid,  removing  the  liberated  acid  wit 
ether  and  using  bromophenol  blue  as  indicator.  Sodii  Salieylas,  U.S.P.X,  aftt 
drying  to  constant  weight  at  100°,  contains  99-5%  of  NaC7H503.  No  limit  c 
moisture  is  specified;  assayed  by  dissolving  the  carbonised  residue  in  excess  aci 
and  back  titrating  with  standard  alkali  to  methyl  orange. 

Discolouration  of  Solutions.  Solutions  with  sodium  bicarbonate  becorr 
dark  due  to  oxidation.  A  small  quantity  of  sodium  sulphite,  pyrosulphite  c 
thiosulphate  prevents  discolouration. — H.  G.  Greenish  and  A.  E.  Beesley,  Pham 
J., i/1915,  201. 

Methylis  Salieylas  (B.P.  ’32).  C8H803  =  152- 1.  Assayed  by  the  B.I 

process  for  esters  in  volatile  oils  by  saponification  of  the  neutralised  substanc 
with  N/2  alcoholic  potash  during  one  hour,  dilution,  and  back  titration  wit 
standard  sulphuric  acid  to  phenolphthalein.  A  blank  titration  on  the  alcohol: 
potash  is  performed;  each  millilitre  of  N/2  alcoholic  potash  is  equivalent  t 
0-07603  g.  of  C8H803;  a  titration  difference  indicating  not  less  than  98%  should  t 
obtained.  Sp.gr.,  1-186  to  1 -191 ;  refractive  index  at  20°,  1 -536  to  1-583.  Methyl 
Salieylas,  U.S.P.  X,  may  be  the  synthetic  or  the  natural  substance  and  must  fc 
labelled  accordingly.  In  assaying,  the  saponification  is  allowed  to  proceed  fc 
2  hours;  a  purity  of  98%  is  required. 

Oleum  Betulae  (B.P.C.  ’34).  This  naturally  occurring  oil  should  contai 
98%  w/w  of  esters  calculated  as  methyl  salicylate  and  determined  by  the  B.I 
ester  process.  Sp.  gr.,  1-182  to  1-192;  optical  rotation,  +0-5°  to  —0-5°;  refracth 
index  at  20°,  1-534  to  1-538. 

Distinction  from  Methyl  Salicylate.  To  5  drops  of  the  oil  in  a  test  tube  ad 
5  drops  of  a  5%  alcoholic  solution  of  vanillin  and  1  ml.  of  alcohol,  shake  we 
and  add  2  ml.  of  concentrated  sulphuric  acid;  mix  thoroughly.  Sweet  birch  c 
gives  a  red  colouration  while  methyl  salicylate  gives  a  yellow. — Perfum.  essen 
Oil  Rec.,  1914,  60. 

Salol  (B.P.C.  ’34).  C6H4-  OH  COOC6H6.  The  B.P.C.  requires  the  sul 
stance  to  melt  between  42°  and  43-5°.  Phenylis  Salieylas,  U.S.P.  X,  melts  betwee 
41°  and  43°. 


ACIDUM  SULPHURICUM 

Acidiim  Sulphuricum  (B.P.  ’32).  Contains  not  less  tha 
95%  w/w  of  H2S04  with  a  sp.  gr.  of  about  1-84.  The  B.I 
limits  the  amount  of  oxidisable  impurities  present  by  addition  < 
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0-1  ml.  of  N/10  Dotassium  permanganate  to  a  cooled  mixture  of 
5  ml.  with  20  ml.  of  water,  which  should  not  be  decolorised 
within  5  minutes;  and  nitrate  by  5  ml.  with  5  ml.  of  water  not 
decolorising  0-5  ml.  of  indigo  carmine  solution.  Acidum  bul- 
phuricum  Dilutum,  B.P. ,  contains  from  9-5%  to  10*5 /0  w/w  of 
H2S04,  and  has  a  sp.  gr.  of  1  -064  to  1-073.  1  he  strong  acid  of  the 
U.S.P.  X  contains  from  93%  to  95%  of  H2SQ4,  sp.  gr.,  abou 
1-83  at  25°;  the  dilute  acid  is  of  the  same  strength  as  the  corres¬ 
ponding  B.P.  acid.  Acidum  sulfuricum,  P.G.  VI,  contains  94  /0  to 
98%,  Acidum  sulfuricum  crudum  not  less  than  94 />,  and  Acidum 
sulfuricum  dilutum  from  15*6%  to  16-3%  of  H2SQ4. 

Sulphuric  acid  is  used  in  manufacture  of  glucose  which  is  employed  in  making 
beer  Ow"ng  to  it  being  made  from  pyrites,  it  contaminated  the  glucose  and 

thence  the  beer  with  arsenic  in  1900.  Vide  also  Arsenum. 

Sulbhur  in  Coal  Gas.  Prior  to  1906  parliamentary  restriction  prevented  the 
preserve  of  more  than  20  grains  of  sulphur  per  100  cubic  feet,  but  this  restriction 
was  removed  and  regarded  as  unnecessary.  The  sulphur  contained  in  the  gas 
supplfed  to  the  public  contains  only  3%  of  the  sulphur  present  in  the  original 
coal?  so  that  the  substitution  of  gas  for  coal  must  necessarily  diminish  to 
negligible  quantity  the  pollution  of  the  air  with  sulphurous  gases. 

The  following  figures  for  sulphur  contained  in  the  gas  of  the  three  Pnncipa 
London  gas  companies  are  given  in  the  Annual  Report  of  the  L.C.C.  tor 

year  1927. 

Company 


Sulphur  in  grams  per 
100  cu.  ft.  of  gas 
..  26-1 
..  20-0 
..  27-5 

CaS04,£H20  =  145-1.  The 


Gas  Light  and  Coke  Co. 

South  Metropolitan  Gas  Co. 

Commercial  Gas  Co. 

Calcii  Sulphas  Exsiccatus  (B.P.C.  ’34). 

B  P.C.  specifies  the  solidifying  power;  a  mixture  of  20  g  with  10  ml.  of  wa  er 
at  15°  to  20°  sets  in  about  three  minutes,  the  test  being  performed  in  a  cylindrical 
container  of  about  one  inch  diameter;  after  3  hours  the  edges  of  the  moulded 
mass  retain  their  sharpness  of  outline  and  do  not  crumble  under  pressure  of  the 

finLigamentum  Calcii  Sulphatis  (B.P.C.  ’34).  The  weight  of  a  length  of 
4  yards  of  2-inch  bandage  is  not  less  than  2-5  ounces,  the  fabric  alone  weighing 
not  less  than  85  grains;  other  widths  should  be  in  proportion ;  not  less  than  an 
average  of  33  threads  in  the  warp  and  19  in  the  weft,  per  inch.  1  he  bandage 
should  be  reasonably  free  from  loose  powder  and  75  of  the  weight  of  the 
bandage  should  be  plaster  of  paris  which  is  adherent  to  the  fabric. 

Cu|ri  Sulphas  (£.P. ’32).  CuS04,5H?0  =  249-7.  Estimated  by  interaction 
of  the  cupric  salt  with  potassium  iodide  in  solution  containing  10  /Q  of  acetic 
acid,  the  liberated  iodine  being  titrated  with  standard  thiosulphate  solution 
using  starch  mucilage  as  indicator.  Should  contain  from  98-5  /G  to  the  equivalent 
of  101%  of  CuSOd  5H20.  No  standard  or  method  of  assay  was  included  in  the 
B.P  ’14.  Cupri  Sulphas,  U.S.P.  X,  contains  from  63%  to  66-8%  of  anhydrous 
compound,  equivalent  to  not  less  than  98-5%  of  the  crystallised  substance. 

Insecticides.  The  specification  of  the  Association  of  British  Insecticide 
Manufacturers  (Bulletin  No.  82:  Ministry  of  Agriculture  and  Fisheries)  requires: 
Copper  Sulphate  to  contain  not  less  than  98%  crystallised  copper  sulphate 

^  Bordeaux  Powder  to  contain  no  water-soluble  copper,  and  the  equivalent 

amount  of  copper  to  be  declared;  ,  ,  . .  r 

Cheshunt  Compound  to  consist  of  2  parts  of  copper  sulphate  and  1 1  of 
ammonium  carbonate  by  weight,  and  to  contain  not  less  than  the  equnalent 

of  3-8%  Cu;  .  ..  ...  , 

Burgundy  Powder  to  contain  not  more  than  2%  alkalinity  expressed  as 

Na2C03  and  no  water-soluble  copper,  the  whole  of  the  powder  to  pass  through 

J  Ma^nesii  Sulphas  (B.P.  ’32).  MgS04,7H20  =  246-5.  The  97  •4%  standard  of 
the  19)4  Pharmacopoeia  is  replaced  by  a  standard  of  not  less  than  99-5  f0  and  not 
more  than  the  equivalent  of  102%  of  the  pure  salt.  Assayed  by  precipitation 


24 


THE  EXTRA  PHARMACOPOEIA 


A 


as  magnesium  ammonium  phosphate  with  sodium  phosphate  in  ammoniacal 
solution  containing  ammonium  chloride,  filtration  after  shaking  and  standing, 
washing  with  2%  ammonia  solution  and  final  ignition  to  pyrophosphate.  The 
substance  of  the  U.S.P.  X  is  required  to  contain  from  48-60%  to  53-45%  of 
MgS04,  corresponding  to  not  less  than  99-5%  of  the  heptahydrate. 

Magnesii  Sulphas  Exsiccatus  ( B.P.C .  ’34).  Contains  from  62%  to  70%  of 
MgS04,  when  precipitated  as  the  magnesium  ammonium  phosphate  compound 
and  ignited  to  pyrophosphate.  Magnesium  sulfuricum  siccatum,  P.  Helv.  V , 
contains  about  two  molecules  of  water  and  on  heating  to  a  low  red  heat  loses 
from  22-5%  to  25%  of  water. 

Ammonii  Persulphas  (B.P.C.  ’34).  (NH4)2S208  =  228-2.  Contains  not  less 
than  98%  of  the  pure  substance.  Assayed  by  the  method  of  the  B.P.C.  ’34:  to 
0-5  g.  dissolved  in  10  ml.  of  water,  50  ml.  of  N/10  oxalic  acid  and  0-2  g.  of  silver 
sulphate  in  20  ml.  of  dilute  sulphuric  acid  are  added,  after  heating  on  a  water- 
bath  till  evolution  of  carbon  dioxide  has  ceased  the  mixture  is  diluted  and  the 
excess  oxalic  acid  titrated  with  standard  potassium  permanganate. 

Potassii  Persulphas  (B.P.C.  ’34).  K2S2Og  =  270-3.  Assayed  by  the  oxidising 
action  of  one  equivalent  of  oxygen  upon  excess  oxalic  acid,  as  in  the  B.P.C. 
titration  for  Ammonii  Persulphas,  it  contains  not  less  than  98%  of  K2S2Os. 

Sodium,  Ammonium  and  Potassium  Per  sulphates  are  strong  bleaching 
agents,  the  last  known  as  Anthion,  and  the  ammonium  salts  are  used  in  photo¬ 
graphy  to  reduce  dense  negatives — they  oxidise  and  then  dissolve  part  of  the 
silver.  On  adding  barium  chloride  to  a  solution  of  a  persulphate  there  is  no 
precipitation,  but  on  warming,  barium  sulphate  is  thrown  down. 

The  ammonium  salt  is  prepared  by  electrolysis  of  a  solution  of  ammonium 
sulphate  containing  sulphuric  acid.  In  presence  of  water  it  yields  ozonized 
oxygen.  It  bleaches,  and  has  been  used  as  a  hand  disinfectant  and  to  sterilise 
sponges. 

For  details  of  the  therapeutic  use  of  the  sodium  salt,  see  Vol.  I,  p.  771. 

Potassii  Sulphas  (B.P.C.  ’34).  K2S04  =  174-3.  Contains  not  less  than 

99%  of  the  pure  salt,  determined  gravimetrically  by  precipitation  and  ignition 
of  the  barium  compound.  A  2%  solution  should  not  be  acid  to  methyl  orange. 
Potassii  Sulphas,  N.F.  V,  contains  99%  after  drying  to  constant  weight  at  100°. 

Sodii  Sulphas  (B.P.  ’32).  Na2SO4,10H,O  =322-2.  Assayed  by  weight  of  the 
ignited  barium  salt,  it  contains  not  less  than  99%  and  not  more  than  the  equiva¬ 
lent  of  102%  of  Na2SO4,10H2O.  The  substance  of  the  U.S.P.  X  contains  from 
43-64%  to  48%  of  Na2S04,  corresponding  to  not  less  than  99%  of  the 
decahydrate. 

Sodii  Sulphas  Exsiccatus  (B.P.C.  ’34).  Na2S04=  142-1.  Loses  not  more 
than  5%  of  its  weight  at  160°,  and  then  contains  not  less  than  99%.  of  the  an¬ 
hydrous  substance.  Assayed  by  precipitation  with  barium  chloride  and  ignition 
of  the  insoluble  sulphate.  Natrium  sulfuricum  siccatum,  P.G.  VI,  contains  not 
less  than  88-6%  of  Na2S04. 

Zinci  Sulphas  (B.P.  ’32).  ZnS04,7H20  =  287-5.  Assayed  by  the  process  of 
the  British  Pharmacopoeia:  a  solution  of  0-4  g.  in  120  ml.  of  water,  just  acidified 
with  dilute  sulphuric  acid  and  mercuric  ammonium  thiocyanate  solution  added, 
is  set  aside  to  crystallise;  the  filtered  precipitate  is  washed  with  five  10  ml. 
quantities  of  diluted  ammonium  mercuric  thiocyanate  (1  :  50),  and  then  titrated, 
after  the  addition  of  40  ml.  of  hydrochloric  acid  and  5  ml.  of  chloroform,  with 
M/5  potassium  iodate.  It  contains  from  99-5%  to  the  equivalent  of  101%  of 
ZnS04,7H20.  Zinci  Sulphas,  U.S.P.  X,  contains  from  55-86%  to  58-63%  of 
ZnS04,  corresponding  to  not  less  than  99-5%  of  crystalline  substance  and  is 
assayed  by  precipitation  of  the  sulphide,  evaporation  in  nitric  acid  solution  and 
ignition  to  oxide. 

In  order  to  obtain  accurate  results  with  the  B.P.  assay  process  the  titration 
with  potassium  iodate  must  be  conducted  immediately  after  adding  the  hydro¬ 
chloric  acid  to  the  precipitate. 

Barii  Sulphas  (B.P.  ’32).  BaS04  =  233-4.  Loss  at  110°,  not  more  than  2%. 
Soluble  barium  compounds  and  sulphide,  sulphite  and  thiosulphate  are  among 
the  impurities  tested  for.  The  substance  of  the  U.S.P.  X  is  described  as  barium 
sulphate  freed  from  soluble  barium  salts.  A  test  for  “bulkiness  of  powder”  is 
to  be  included  in  the  revised  U.S.P.;  the  substance  in  No.  60  powder  is  to 
be  agitated  with  water  in  a  measuring  cylinder,  the  amount  of  powder  settled 
after  a  stated  time  being  measured. 
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ACIDUM  SULPHUROSUM 

Acidum  Sulphurosum  (B.P.C.  ’34).  Contains  not  less  than 
4-5%  and  not  more  than  5*5%  w/w  of  S02,  corresponding  to  5*7b  /0 
to  7-05%  w/w  of  H2S03.  Sp.  gr.  about  1-025.  Estimated  by 
oxidation  with  excess  standard  iodine  and  titration  with  sodium 
thiosulphate. 

Sulphurous  acid  is  a  strong  reducing  agent.  For  example,  many  colours  are 
bleached  by  the  sulphurous  acid  combining  with  the  oxygen  of  any  water  present, 
hydrogen  being  liberated,  which  latter  forms  colourless  compounds  with  the 
colours.  These  compounds  may  then  be  removed  bv  washing. 

The  gas  compressed  in  small  cylinders  was  used  for  room  disinfection,  bu 

formaldehyde  ( q.v .)  is  more  frequently  used  now. 

“ Clayton  Gas,”  consisting  principally  of  the  residual  nitrogen  of  the  air, 
sulphurous  acid  up  to  15%,  and  a  considerable  amount  of  sulphuric  acid  (which 
is  useful,  as  it  renders  the  gas  visibly  opaque),  has  been  employed  for  freeing 
ships’  holds  from  vermin.  A  special  apparatus  is  used. 

Sodii  Sulphis  (B.P.C.  ’34).  Na2S03,7H20  =  252-2.  Assayed  by  addition 

of  excess  standard  iodine  solution  and  titration  with  /?3ium  thiosulphate,  using 
starch  mucilage  indicator,  a  purity  of  not  less  than  94 /Q  should  be  indicated. 
Thiosulphate  is  limited  by  absence  of  turbidity  on  addition  of  hydrochloric  acid 

to  a  10%  aqueous  solution.  _  ^  _  .  .  •  , 

Sodii  Thiosulphas  (B.P.C.  ’34).  Na2S203,5H20  =248-2.  On  titration  with 
N/10  iodine,  not  less  than  99%  of  Na2S203,5H20  is  indicated.  Sodii  T  hiosul- 
phas,  U.S.P.  X,  contains  from  63-07%  to  67-48%  of  Na2S203,  equivalent  to  not 
less  than  99%  of  crystalline  salt.  Natrium  thiosulfuricumi  is  official  in  the  ^.G.  1  _ . 

Aurii  et  Sodii  Thiosulphas  (B.P.C.  ’34).  Na3Au(S203)2,2H20  =  526-0 

Should  retain  its  colour,  physical  properties  and  solubility  when  kept  in  closed 
phials  at  75°  for  24  hours.  Assayed  by  the  B.P.C.  process  for  Au  content  by 
treatment  of  0-8  g.  in  50  ml.  of  water  with  10  ml.  of  N/l  sodium  hydroxide  and 
10  ml.  of  20  vols.  hydrogen  peroxide,  boiling  off  excess  peroxide  and  acidifying 
with  hvdrochloric  acid;  the  coagulated  precipitate  of  gold  is  washed,  dried, 
ignited  and  weighed.  A  gold  content  of  37-0%  to  37-6%  is  required. 


ACIDUM  TANNICUM 

Acidum  Tannicum  ( B.P .  ’32).  Obtained  from  the  galls  of 
various  species  of  Ouercus ,  it  loses  from  6%  to  12%  of  its  weight 
at  100°.  Gums,  dextrin,  sugar  and  salts  are  limited  by  the  addition 
of  an  equal  volume  of  alcohol  to  a  20%  aqueous  solution,  and  no 
turbidity  is  shown  on  the  addition  of  a  half  volume  of  ether.  The 
U.S.P.  X  acid  should  lose  not  more  than  12%  of  its  weight  at  100°. 

The  identification  by  chemical  methods  of  drugs  containing  tannins. — 
A.  H.  Ware,  Pharm.  J.,  ii./ 1925,  131. 

A  review  of  the  tannins  in  astringent  drugs. — A.  H.  Ware,  Pharm.  J.,  ii/ 1926, 
162. 

Commercial  examination  of  tannins  by  comparative  methods. — W.  B. 
Forbes,  per  Yearb.  Pharm.,  1926,  293. 

Ammonium  molybdate,  10%  solution,  gives  a  reddish-brown  colour  with 
tannic  acid,  also  gallic  acid,  pyrogallol  and  tincture  of  catechu.  May  be  used  for 
colorimetric  assay  for  tannin  and  drugs  containing  it. — J.  Rae,  Pharm.  J ., 
i/1928,  539. 

For  a  general  account  of  the  history,  chemistry  and  distribution  of  the  natural 
organic  tannins  see  The  Natural  Organic  Tannins  by  M.  Nierenstein  (J.  &  A. 
Churchill). 

Acetannin  (B.P.C.  ’34).  Loses  not  more  than  3%  of  its  weight  at  100°.  A 
limit  of  the  colour  produced  on  adding  ferrous  tartrate  solution  to  water  shaken 
with  the  substance  is  specified  and  is  equivalent  to  a  tannic  acid  limit  of  0-2%. 

Acidum  Gallicum  (B.P.C.  ’34).  C7H606,H20  =  188-1.  Loss  at  100°,  not 
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more  than  10%.  A  5%  solution  should  not  be  more  than  faintly  yellow  and  does 
not  precipitate  with  gelatin  or  albumen  solutions. 

Catechu  (B.P.  ’32).  The  substance  dried  at  100°  yields  not  more  than  25% 
of  water-insoluble  matter.  Loss  at  100°,  not  more  than  10%.  Alcohol-insoluble 
matter  dried  at  100°  and  containing  not  more  than  occasional  starch  grains,  not 
more  than  30%.  Ash,  not  more  than  8%.  Gambir,  U.S.P.  X,  yields  not  less  than 
70%  of  water-soluble  extractive  and  not  less  than  60%  of  alcohol-soluble 
extractive. 

Catechu  Nigrum  ( B.P.C .  ’34).  Alcohol  extractive,  not  less  than  60%.  Ash, 
not  more  than  8%. 


ACIDUM  TARTARICUM 

Acidum  Tartaricum  (B.P.  ’32).  C4H606=  150-0.  Loses 
not  more  than  1%  at  100°  and  then  contains  99-5%  of  the  pure 
substance.  Acidum  Tartaricum,  U.S.P.  X ,  contains  99-5%  of 
C2H2(OH)2(COOH)2. 

Detection  in  Syrups  and  Lemonades.  Dilute  100  ml.  of  the  liquid  with 
20  ml.  of  water  and  filter  into  a  300  ml.  test-glass.  Add  20  ml.  of  strong  solution 
of  calcium  acetate,  made  by  dissolving  CaC03  32  g.  in  glacial  acetic  acid  120  ml. 
and  diluting  to  1  litre  with  distilled  water.  Mix,  stir  well,  and  set  aside  for 
72  hours.  In  presence  of  tartaric  acid  an  evident  crystalline  deposit  will  be  seen 
which  is  identified  by  micro-examination.  Confirm  by  applying  Denige’s  Test 
(resorcin  and  sulphuric  acid). — per  Yearb.  Pharm.,  1926,  179. 

Determination  of  Tartaric  Acid.  About  0-3  g.  of  the  acid  is  added  to  a 
flask  containing  1  g.  of  potassium  iodate,  a  few  drops  of  water  and  30  ml.  of  con¬ 
centrated  sulphuric  acid,  and  the  mixture  is  heated  for  about  30  minutes  until 
most  of  the  iodine  is  expelled.  Water  is  added  and  the  last  traces  of  iodine  are 
removed  by  boiling.  By  estimation  of  the  remaining  potassium  iodate  (by  adding 
potassium  iodide  to  an  aliquot  portion  and  titrating  with  thiosulphate)  the 
amount  of  tartaric  acid  can  be  calculated  from  the  following  equation: — 

L4HgO  g  T  2KIO3T H2SO4 =  K0SO4T I2T4CO2T4H2O 

— J.  chem.  Soc.  Abstr.,  ii/ 1 924,  73. 

An  official  quantitative  method  for  the  determination  of  tartaric  acid  in  baking 
powders  is  described  in  Methods  of  Analysis  ( A.O.A.C. ,  1930,  121). 

Potassii  Tartras  (B.P.C.  ’34).  C8H8012K4,H20  =  470-5.  Contains  not  less 
than  99%  of  C8H8012K  ,H20.  Assayed  by  titration  of  the  alkaline  residue  on 
gentle  ignition,  with  standard  sulphuric  acid  to  methyl  orange. 

Potassii  Tartras  Aoidus  (B.P.  ’32).  C4H506K==  188-1.  The  substance  dried  at 
100°  contains  not  less  ban  99-5%  of  the  pure  compound.  Loss  at  100°,  not  more 
than  1  %.  Assayed  by  titration  of  the  boiling  solution  with  N/5  sodium  hydroxide 
to  phenolphthalein.  Potassii  Bitartras,  U.S.P.  X,  contains  99-5%  ofKHC4H4Oe 
after  drying  at  100°. 

Cream  of  Tartar  Substitutes.  These  are  usually  calcium  acid  phosphate. 
A  sample  examined  by  Evans  was  a  mixture  of  cream  of  tartar  with  sodium 
acid  sulphate,  but  in  such  proportion  that  the  whole  of  the  tartaric  acid  would  be 
liberated  with  the  cream  of  tartar  in  solution,  with  an  excess  of  about  10% 
NaHS04  still  remaining.  Another  sample  was  a  mixture  of  “dry”  calcium  acid 
phosphate  and  sodium  chloride. 

Sodium  acid  pyrophosphate,  Na2H2P207,  is  also  used  as  the  acidic  constituent 
of  baking  powders  in  place  of  tartaric  acid  and  cream  of  tartar. 

Sodii  et  Potassii  Tartras  (B.P.  ’32).  C4H406NaK,4H20  =  282-2.  By 

titration  with  standard  sulphuric  acid  of  the  carbonised  alkaline  residue,  using 
methyl  orange  as  indicator,  a  purity  of  not  less  than  99%  and  not  more  than  the 
equivalent  of  104%  should  be  found.  Potassii  et  Sodii  Tartras,  U.S.P.  X , 
contains  from  73-72%  to  77-39%  of  the  anhydrous  substance,  corresponding  to 
not  less  than  99%  of  the  crystallised  salt. 


ACONITINA 

Aconitina  (B.P.C.  ’34).  C34H47OnN  — 645-4.  M.p.  when 
heated  rapidly,  196°  to  200°,  acetic  acid  being  evolved.  The 
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nount  of  pseudaconitine  present  is  limited:  10  mg.  dissolved  in 
id  evaporated  with  5  drops  of  fuming  nitric  acid  produces  a 
ellow  residue  which  should  show  no  red  colour  on  moistening 
ith  N/2  alcoholic  potassium  hydroxide.  Aconitma  •  -f  > 

issolved  in  water  with  a  little  acetic  acid  and  injected  under  the 
kin  of  the  abdomen  of  guinea  pigs,  has  a  minimum  lethal  dose  ot 
rom  0*000000055  g.  to  0*000000065  g.  for  each  gramme  ol 
ody  weight  of  guinea  pig,  two-thirds  of  the  number  of  guinea 

igs  being  tested  dying  within  6  hours.  r  ^  TT  _  XT  ,  . 

Aconitinum,  P.  Helv.  V,  contains  not  less  than  99<1% 

etermined  by  titrating  a  solution  in  a  known  excess  of  N/10  hydrochloric  aci 
nth  N/10  sodium  hydroxide  using  methyl  orange.  .  , 

Aconitine  gives  a  reddish-violet  colour  when  warmed  with  resorcinol  and 
ulphuric  acid,  and  the  liquid  becomes  colourless  with  a  blue  fluorescence  when 
aade  alkaline  with  strong  sodium  carbonate  solution;  a  residue  of total  alkaloids 
,f  aconite  gives  the  same  reddish-violet  colour,  but  when  made  alkaline  a  deep 
»urple  colour  is  produced  with  a  green  fluorescence.— C.  Brugeas,  Ann.  I  alsij ., 

^Pseudaconitine.  A  crystalline  alkaloid  obtained  from  Indian  (or  Nepaul) 
conite,^4.  laciniatum,  melts  at  201°  and  has  the  constitution  of  acetyl-veratroyl- 

>seudaconine.  .  .  , 

Most  of  the  Japanese  aconite  plants  contain  several  isomers  and  closely 
elated  aconitines.  Methods  of  extraction  and  isolation  of  6  isomers.  \  earb. 

^Aconitum’  (p!p.9’32).  The  dried  root  of  Aconitum  Napellus ;  should  not 
:ontafn  more  than  2%  of  other  organic  matter.  The 

here  is  no  trustworthy  chemical  method  of  assaying  the.  root,  and  dog  not 
'onsider  the  drug  sufficiently  important  medicinally  to  include  a  biological 
nethod.  Aconitum,  U.S.P.  X,  contains  not  more  than  5%  of  ^  stems  and  not 
nore  than  2%  of  other  foreign  organic  matter;  in  the  form  of  the  tincture 
arepared  by  the  official  method  for  Tinctura  Aconiti,  U.S.P.  X ,  it  has  a  minimum 
ethal  dose  not  exceeding  0-0004  ml.  of  tincture  for  each  gramme  body  weight  ot 
minca  pig  when  administered  subcutaneously.  Pulvis  Acomti  I.A.  is  adjusted, 
by  dilution  with  rice  starch  if  necessary,  to  contain  0-8  /Q  of  total  alkaloi<ls. 

‘  Aconiti  Radix  of  the  1914  Pharmacopoeia  was  assayed  for  ether-soluble 
alkaloids  of  which  it  was  required  to  contain  not  less  than  0-4  /0.  A  tmetur. 
was  prepared  from  10  g.  by  maceration  and  percolation  with  75  /0  alcohol 
and  was  then  evaporated  to  dryness  at  a  temperature  not  above  60  a  filtered 
solution  of  the  residue  dissolved  in  5  ml.  of  N/10  sulphuric  acid  and  20  ml.  of 
water  and  washings  was  made  ammomacal  with  2  ml.  of  solution  of  ammonia 
and  shaken  for  one  minute  with  25  ml.  of  ether;  after  evaporation  the  aqueous 
liquid  was  extracted  with  three  subsequent  portions  of  20  ml.  of  ether  the 
ethereal  solutions,  filtered  and  evaporated  to  dryness  were  dried  at  60  and  the 
residue  titrated  with  N/20  sulphuric  acid,  using  cochineal  as  indicator.  1  uber 
Aconiti,  P.  Helv.  V ,  consists  of  the  roots  of  Aconitum  Napellus  dried  rapidly  at 
about  40°  and  then  for  one  hour  at  50°  and  containing  not  ess  than  0-8  0  ?t 
alkaloid.  The  powder  for  administration  is  adjusted  with  lactose  to  contain 

0-5%  of  alkaloid.  _  „  .on/  ^  .  ,  n  ,  •  , 

Farr  and  Wright  found  in  aconite  extract  an  average  of  0-43  %  total  alkaloid. 

The  amount  in  the  root  is  about  twice  that  in  the  leaf.  They  found  in  dry  root 
extract  from  1  *2%  to  6%,  English  root  being  the  best.  A  method  of  making  the 
extract  is  outlined.  The  average  yield  of  the  dry  extract  was  25-9%,  the  ether- 
soluble  alkaloid  in  this  averaging  1*95%.  Foreign  root  yielded  30 /G  with  an 
average  of  only  0-68%  ether-soluble  alkaloid.  A  standard  of  1%  proposed.  I  he 
dose  of  this  extract  would  be  §  to  |  grain.  Foreign  root  is  very  mixed  owing  to 
mode  of  collection. — Pharm.  </.,  i/1913,  216. 

Tinctura  Aconiti  (P.P.C.  ’34).  An  unstandardised  tincture  prepared  by  per¬ 
colation  of  150  g.  of  powdered  root  with  70%  alcohol  to  1  litre.  Alcohol  content, 
67%  to  69%  v/v  of  ethyl  alcohol.  The  tincture  of  the  B.P.  ’14  was  standardised 
to  contain  0-04%  of  ether-soluble  alkaloids.  Tinctura  Aconiti  LA.,  prepared  with 
70%  alcohol,  contains  0-05%  of  total  alkaloids.  ,  , 

Assay  of  Aconite  Tincture  and  Liniment .  Loss  of  time  caused  by  filtering 
the  acid  liquid  can  be  minimised  thus: — Evaporate  15  ml,  of  liniment  or  100  ml. 
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of  tincture  at  low  temperature  to  remove  bulk  of  the  alcohol.  Add  5  ml.  of  10^ 
sulphuric  acid.  Shake  with  20  ml.  of  petroleum  ether,  rinse  same  with  water  am 
extract  with  ether  after  making  alkaline.  Evaporate  the  ether  extracts  an 
titrate. — E.  J.  Chappel  and  N.  L.  Allport,  Yearb.  Pharm.,  1920,  444. 

Biological  Methods  of  Assay. 

(a)  The  U.S.P.  X  requires  a  toxicity  test  for  tincture  of  aconite  in  which  a  dos 
of  not  less  than  0-00035  ml.  and  not  more  than  0-00045  ml.  per  gramme  bod^ 
weight  must  kill  within  6  hours  at  least  two  of  every  three  guinea  pigs  injected 
The  tincture  is  diluted  with  water  and  injected  under  the  skin. 

A  toxicity  test  of  this  kind  is  unsatisfactory,  since  a  repetition  of  the  test  or 
different  groups  of  three  animals  must  often  give  a  different  result.  Thus  if  ther 
were  one  hundred  animals  of  which  sixty-six  would  die  when  all  were  injectec 
with  the  same  dose  of  the  tincture,  then  if  these  were  injected  three  at  a  time 
some  groups  would  include  three  animals  which  would  all  survive  and  som. 
three  which  would  all  die. 

( b )  Toxicity  test  on  mice.  Dyer  {Quart.  J.  Pharm.,  1930,  626)  has  sug-' 
gested  the  determination  of  the  toxicity  by  injection  of  a  tincture  into  mice  t< 
find  the  dose  which  kills  fifteen  out  of  thirty  mice.  The  toxicity,  however,  canno 
be  expressed  in  terms  of  this  dose  since  when  one  sample  is  tested  in  differen 
laboratories  the  dose  differs  (see  Broom,  Burn,  Gaddum,  Trevan  and  Underhill 
Quart.  J.  Pharm.,  1932,  33).  Each  sample  must,  therefore,  be  compared  fin 
toxicity  with  a  standard, which  can  be  prepared  by  mixing  a  series  of  ten  sample: 
of  the  dried  and  powdered  root  of  Aconitum  Napellus.  This  standard  would  have 
to  be  distributed  from  some  central  institution.  By  comparing  a  tincture  preparec 
from  the  sample  with  that  prepared  from  the  standard  and  finding  the  dose  o: 
each  which  kills  fifteen  out  of  thirty  mice,  then  if  the  unknown  sample  is  more 
toxic  than  the  standard,  it  can  be  adjusted  by  dilution  so  as  to  be  equal  to  the 
standard. 


ACRXFLAVXNA 

Acriflavina  (B.P.  ’32).  C14H14N8C1,HC1=  296*1.  A  2% 

solution  in  warm  water,  and  also  a  0*2%  solution  in  warm  normal 
saline,  should  remain  clear  and  free  from  sediment  on  standing  ir 
the  dark  for  24  hours.  Proflavine  (vide  infra)  is  tested  for  by 
addition  of  solution  of  formaldehyde  to  a  0-01%  aqueous  solution 
when  no  precipitate  should  be  formed. 

The  B.P.  test  for  proflavine  is  of  no  value  as  a  test  for  diaminoacridine  hydro 
chloride.  No  result  is  obtained  except  in  the  presence  of  sulphuric  acid,  and  i 
this  be  added  a  precipitate  is  obtained  even  with  highly  purified  acriflavine 
The  following  identity  test  for  acriflavine  is  suggested: — To  5  ml.  of  0-4%  solu 
tion  add  a  few  drops  of  solution  of  formaldehyde  and  5  ml.  of  10%  sodiun 
nitrite  solution;  after  5  minutes,  filter.  The  filtrate  is  red  (distinction  fron 
euflavine  and  from  diaminoacridine  compounds). — G.  F.  Hall  and  A.  D.  Powell 
Quart.  J.  Pharm.,  1934,  522. 

Commercial  acriflavine  consists  of  a  mixture  of  approximately  equal  parts  o 
the  hydrochloride  of  2  :  8-diaminomethylacridinium  chloride  and  diamino 
acridine  dihydrochloride.  The  solubility  of  acriflavine  depends  on  the  propor 
dons'  in  which  the  two  compounds  are  present.  The  methylacridinium  compoum 
has  a  solubility  of  0-4%,  and  the  diaminoacridine  dihydrochloride  of  0-3%.  I 
synthetic  mixture  of  equal  parts  has  a  solubility  of  1  %.  The  difference  betweei 
this  figure  and  that  for  acriflavine  is  due  to  the  existence  of  diaminoacridin 
hydrochloride  in  an  unstable  but  more  soluble  form.  Mixtures  of  approximate! 
equal  parts  of  the  two  substances  obtained  by  adding  hydrochloric  acid  to  a  warn 
concentrated  solution  containing  them  have  a  solubility  in  agreement  with  th 
B.P.  figure  of  1  in  3. — M.  Gailliot,  Quart.  J.  Pharm.,  1934,  63. 

From  commercial  samples  of  acriflavine  containing  30%  to  40%  of  diamino 
acridine,  a  product  containing  only  about  12%  of  this  material  may  be  obtaine 
by  treatment  with  caustic  soda.  Recrystallisation  of  the  partly  purified  produc 
from  water  then  suffices  to  remove  the  whole  of  the  remaining  diaminoacridine.- 
J.  Marshall,  Quart.  J.  Pharm.,  1934,  514. 
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Results  of  Analysis  of  some  Commercial  Flavines 


Samples  of 
Acriflavine 


A 

B  (1) 
B  (2) 
C 


Samples  of 
Euflavine 


A 

B  (1) 
B  (2) 
C 


“Total  flavines” 
(ferricyanide)  as 
acriflavine 

per  cent. 


97- 2 
96-1 

98- 6 
93-6 


Acriflavine 
from  chloride 
(uncorr.) 

per  cent. 


96-5 

96-8 

96-7 

94-6 


“Total  flavines” 
(ferricyanide)  as 
euflavine 

per  cent. 


Euflavine 
from  chloride 
corrected  for 
NaCl 
per  cent. 


91-4 

93-9 

87-5 


94- 2 
97-2 

95- 6 


Samples  of 
proflavine 

“Total  flavines” 
(ferricyanide)  as 
proflavine 
(sulphate) 
per  cent. 

A 

B 

92-4 

97-7 

Proflavine 
(sulphate) 
from 
sulphate 
per  cent. 


89-7 

94-4 


Diamino- 
acridine 
dihydrochlor. 
(alkali  pptn.) 
per  cent. 


35-2 

11-0 

20-0 

42-0 


Diamino- 
acridine 
monohydro- 
chlor.  (alkali 
pptn.)  per  cent. 


33-5 

5-5 

25-5 


Proflavine 
(sulphate) 
(alkali 
pptn.) 
per  cent. 


92-1 


— G.  F.  Hall  and  A.  D.  Powell,  Quart.  J.  Pharm.,  1934,  522. 


Euflavina  ( B.P.C .  ’34).  C14HUN3C1  =  259-6.  Should  contain  not  less  than 
93%  of  the  pure  substance,  calculated  with  reference  to  the  sample  dried  at  120°, 
at  which  temperature  it  should  lose  not  more  than  7%  of  its  weight.  A  0  ■  2 % 
solution  should  remain  clear  when  kept  in  the  dark  for  24  hours.  Assayed  by  the 
process  of  the  B.P.C.  ’34:  2  g.  is  dissolved  in  and  diluted  with  water  to  750  ml. 
and  made  faintly  acid  to  congo-red  paper  with  N/l  hydrochloric  acid,  5  g.  of 
sodium  acetate  being  then  added;  while  stirring,  50  ml.  of  M/10  potassium  ferri¬ 
cyanide  is  added  and  the  mixture  stood  aside  for  10  minutes,  then  filtered 
through  a  Buchner  funnel  and  washed  with  3  portions  of  50  ml.  of  water;  to  the 
filtrate  and  washings  10  ml.  of  hydrochloric  acid,  10  g.  of  sodium  chloride,  1  g. 
of  potassium  iodide  and  a  solution  of  3  g.  of  zinc  sulphate  in  10  ml.  of  water  are 
added  and  after  3  minutes  the  liberated  iodine  is  titrated  with  standard  sodium 
thiosulphate,  standing  for  a  further  3  minutes  towards  the  end  of  the  titration. 
A  blank  titration  on  50  ml.  of  potassium  ferricyanide  solution  is  performed. 
1  ml.  of  M/10  potassium  ferricyanide  is  equivalent  to  0-07788  g.  C14H14N3C1. 

Proflavina  (B.P.C.  ’34).  C13HnN3,H2S04  =307-2.  Loses  not  more  than 
10%  when  dried  at  100°  and  then  contains  not  less  than  97%  of  C13H14N3,H2S04. 
0-5  g.  in  250  ml.  of  normal  saline  should  remain  bright  when  kept  in  the  dark 
for  24  hours. 


ADEPS 

Adeps  ( B.P .  ’32).  After  the  preliminary  treatment  described  in 
the  B.P.,  by  melting  10  to  20  g.,  cooling  until  a  turbidity  appears, 
stirring  until  homogeneous,  and  setting  aside  for  five  hours  with 
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the  container  in  water  at  1 0  to  1 2  ,  or  in  running  water  for  twenty- 
four  hours,  it  should  melt  between  34°  and  41°.  Refractive  index 
at  60  ,  1*452  to  1*455.  Acid  value,  not  more  than  1*2.  Saponifi¬ 
cation  value,  192  to  198.  Unsaponifiable  matter,  not  more  than 
0*5%.  Iodine  value,  52  to  66.  The  melting-point  of  the  lard 
stearin  obtained  by  the  matter  insoluble  in  ether  at  16°  to  20° 
should  not  be  lower  than  63°  and  is  usually  higher  than  63*4°;  a 
low  melting-point  indicates  the  presence  of  beef  stearin.  Sesame  oil 
is  tested  for  by  the  general  pharmacopoeial  test  with  hydrochloric 
acid  containing  1  %  of  sucrose,  giving  no  pink  colour  on  shaking 
and  setting  aside  for  5  minutes;  and  cottonseed  oil  by  the  general 
B.P.  test  of  mixing  with  an  equal  volume  of  a  mixture  of  equal 
parts  of  amyl  alcohol  and  1  %  solution  of  precipitated  sulphur  in 
carbon  disulphide  and  immersing  the  container  in  boiling  water 
for  30  minutes,  when  no  red  colour  develops.  Adeps,  U.S.P.  X, 
melts  at  36°  to  42  ",  after  melting  just  sufficiently  to  draw  into  a 
capillary,  cooling  at  10°  for  24  hours  or  at  0°  for  2  hours,  and  the 
point  taken  when  melted  just  sufficiently  to  rise  in  the  capillary 
when  heated  in  a  water-bath  at  about  0*5  rise  per  minute.  It 
is  tested  for  cottonseed  fats  by  warming  5  ml.  with  an  equal 
volume  of  alcohol  containing  0*05  g.  of  silver  nitrate  and  one  drop 
of  nitric  acid  on  a  water-bath  for  5  minutes,  when  no  red  or  brown 
colour  nor  brown  line  of  contact  develops.  The  microscopical 
appearance  of  the  separated  stearin,  which  should  appear  as 
flat,  rhomboidal  plates  with  one  oblique  end  and  irregularly 
placed,  and  not  as  cylindrical  sharp-ended  rods  or  needles  in 
fan-shaped  clusters,  excludes  beef  fat.  Saponification  value, 
195  to  203;  iodine  value,  46  to  70. 

The  Food  and  Drug  Administrate  jn  of  the  U.S.  Dept,  of  Agriculture  define 
lard  as  the  rendered  fresh  fat  from  hogs,  in  good  health  at  the  time  of  slaughter, 
free  from  rancidity  and  containing  not  more  than  1%  of  substances  other  than 
fatty  acids  and  fats.  Leaf  lard :  lard  rendered  at  a  moderately  high  temperature 
from  the  internal  fat  of  the  abdcmen  of  the  hog,  excluding  that  adherent  to  the 
intestines,  and  with  Iodine  nu  nber  not  greater  than  60.  Neutral  lard’,  lard 
rendered  at  low  temperatures. —  S.R.A.,  F.D.  No.  2,  Rev.  4.,  Aug.  1933. 

Lard  is  very  fully  standardised  because  it  is  very  easily  adulterated  and  if  any 
standards  at  all  are  given  they  should  be  as  many  as  will  give  the  greatest  assurance 
that  genuine  lard  is  being  used.  The  directions  for  the  treatment  of  the  sample 
before  determining  the  melting-point  are  complicated  but  do  not  go  far  enough 
because  the  method  adopted  for  the  preliminary  treatment  may  seriously  affect 
the  result.  The  melting-point  range  does  not  include  all  genuine  lards. — N. 
Evers,  Pharm.  J.,  i/1933,  196. 

Sevum  (B.P.  ’32).  M.p.,  45°  to  50°  (by  introducing  into  a  capillary  0-75  to 
1  mm.  diameter,  and  if  by  melting,  cooling  at  0°  for  2  hours  or  standing  for  24 
hours,  and  taking  the  temperature  at  which  the  substance  is  completely  trans¬ 
parent).  Refractive  index  at  60°,  1  -449  to  1  -451.  Acid  value,  not  more  than  20. 
Saponification  value,  192  to  195.  Iodine  value,  33  to  46.  Sevum  Praeparatum, 
U.S.P.  X,  melts  at  45°  to  50°;  saponification  value,  193  to  200;  iodine  value,  33 
to  48. 


ADRENALINA 

Adrenalina  (B.P.  ’32).  C9H1303N=  183*  1.  M.p.,  205°  to 

212°  with  decomposition  (the  rate  of  rise  of  temperature  being 
10°  per  minute).  The  Pharmacopoeia  specifies  the  specific 
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station  of  a  4%  w/v  solution  in  normal  hydrochloric  acid  to  be 
-50°  to  —53°;  this  constant  was  not  included  in  the  G’  1 4 

'harmacopoeia. 

\iolosical  Methods  of  Determination.  .  ,  . 

Biological  methods  for  the  estimation  of  adrenaline  are  not  reqmred  j in t  an> 
f  the  pharmacopoeias  since  adrenaline  is  a  chemical  substance  with  we 
efined  chemical  properties.  Nevertheless  biological  tests  are  often 
drenaline  to  determine  whether  a  particular  sample  is  entirely  pure  or  whether 
s  activity  corresponds,  for  example  to  only  90%  of  that  of  the  pure  ^stanc  * 
’he  estimation  of  adrenaline  on  the  blood  pressure  of  the  spinal  cat  is  su.hciently 

ecurate  to  detect  differences  of  5%  or  6%.  .  ,  „ 

(a)  Estimation  of  the  blood  pressure.  A  cat  is  anaesthetised  with  ch[o™~ 
Drm  and  the  spinal  cord  is  exposed  by  removing  the  laminae  of  the  secon 
ervical  vertebra.  The  spinal  cord  is  divided  and  the  brain  is  destroyed  by  passing 
probe  through  the  foramen  magnum.  The  anaesthetic  can  then  be  discontinue  , 
riough  the  circulation  is  only  maintained  so  long  as  artificial  respiration  is 
iven  The  blood  pressure  is  recorded  by  placing  a  cannula  in  the  carotid  artery , 
nd  a  cannula  is  placed  in  the  jugular  vein  to  give  injections.  In  the  cat  so 
irepared  the  blood  pressure  is  low  and  steady,  and  well  suited  for  comparing  the 
lessor  (blood  pressure  raising)  effect  of  different  doses  of  adrenaline.  A  samp  e 
f  pure  adrenaline  is  taken  as  standard  and  a  solution  of  strength  m  > 
aline  acidified  with  hydrochloric  acid  is  prepared  A  similar  solution  of  the 
mknown  sample  is  prepared.  Doses  of  0-3  or  0-4  ml.  are  then  injected,  using  t  e 
tandard  and  the  unknown  alternately,  in  order  to  discover  what  amount  ot  the 
mknown  produces  the  same  effect  as  a  given  amount  of  the  standard. 

(. b )  Estimation  on  the  isolated  intestine.  A  strip  of  the  intestine  of  the 
abbit  is  suspended  in  Ringer’s  solution;  one  end  is  fixed  and  the  other  is  attached 
,y  a  thread  to  a  lever  so  that  the  movements  of  the  strip  are  recorded  by  the  lever 
>n  a  smoked  drum.  In  Ringer’s  solution  supplied  with  oxygen  and  maintained 
t  37°  the  strip  alternately  contracts  and  relaxes.  If  adrenaline  is  added  to  the 
>ath  the  contractions  are  lessened  or  abolished  according  to  the  dose;  when 
he  adrenaline  is  removed  the  contractions  begin  again.  An  unknown  solution 
>f  adrenaline  can  be  compared  with  a  known  solution  by  using  this  property  ot 

nhibiting  the  movements.  .  ,  ,  , 

Ewin’s  Colorimetric  Test.  Potassium  persulphate  is  added  to  produce 
i  concentration  of  0*1%  and  the  mixture  placed  in  a  boiling  water  bath.  . 
ed  colour  is  produced.  This  shows  adrenaline  in  a  dilution  of  1  in  million. 

-f.  Dryerre,  Chem.  &  Drugg.,  i/1922,  418. 

Colorimetric  determination  in  extracts  of  suprarenal  glands  gives  results  com¬ 
parable  with  the  biological  test.  Gland  extracts  at  pH  5-4  and  containing  0  01 
;o  0-1  mg.  of  adrenaline  are  mixed  with  an  equal  volume  of  the  reagent  con- 
aining  potassium  persulphate,  0-2%;  sodium  chloride,  1%;  sodium  phosphate, 

J -239% ;  and  sodium  acid  phosphate,  0-937%.  The  increase  in  red  colour, 
determined  with  a  tintometer,  during  30  minutes  at  22  is  proportional  to  the 
idrenaline  content. — J.  H.  Barker,  C.  J.  hastland  and  N.  Evers,  Biochem.  J ., 
1932  2129. 

Urine,  Adrenaline  in.  Determined  colorimetrically  by  the  red  colour 
produced  on  treating  it  successively  with  sulphanilic  acid,  nitrous  acid  and 
ammonia.  Precipitate  with  lead  acetate  and  remove  excess  of  lead  by  ammonium 
sulphate.  The  determination  is  carried  out  on  two  portions,  one  of  which  has  been 
treated  with  ferric  chloride  at  50°  to  destroy  adrenaline,  the  difference  giving 
adrenaline  content.  By  this  method  normal  supplies  were  found  to  contain 
L)-2  to  0-4  mg.  per  100  ml.,  larger  variations  occurring  in  pathological  urines. 
— J,  biol.  Chem.,  1923,  57,  497,  J.  chem.  Soc.  Abstr.,  ii/1924,  75. 

Sodium  Thiosulphate  prevents  discoloration  of  adrenaline  solutions. — 
Pharm.  J.,  ii/1924,  204. 

Extract  of  Suprarenal  Cortex. 

Biological  Method  of  Assay.  The  potency  of  extracts  of  suprarenal  cortex 
was  first  demonstrated  by  showing  that  they  were  able  to  prolong  the  life  of  cats 
or  dogs  from  which  the  suprarenal  glands  were  removed.  This  method  is  still 
used,  but  it  suffers  from  the  drawback  that  several  animals  are  needed  for  testing 
each  extract,  and  after  the  animals  have  been  kept  for  3  weeks  from  the  time  of 
removal  of  the  glands  it  is  uncertain  whether  some  small  portion  of  gland  has 
regenerated  or  not.  Very  commonly  rats  are  used,  since  provided  they  are  young, 
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they  die  after  removal  of  the  suprarenals.  To  test  an  extract,  eighteen  rats 
consisting  of  six  groups  of  three  litter  mates,  may  be  taken.  The  suprarenals 
are  removed  under  ether  anaesthesia,  and  from  the  day  following  the  operation 
two  of  each  group  of  three  are  injected,  using  different  doses  of  the  unknown 
extract.  Thus,  of  the  eighteen  rats,  six  are  kept  as  uninjected  controls,  si>' 
receive  a  given  dose  of  the  extract,  and  six  receive  twice  that  dose.  The  controls 
usually  die  from  4  to  12  days  after  the  operation;  the  injected  rats  should  grow 
the  growth  rate  being  proportional  to  the  dose  injected.  This  method  is,  however, 
far  from  satisfactory. 

Cor  tin.  The  hormone  has  now  been  isolated  in  a  pure  crystalline  condition,; 
free  from  traces  of  adrenaline.  The  crystals  appear  to  have  the  formula  C2oH3oOE 
and  its  properties  point  to  its  being  an  oc-hydroxyaldehyde  existing  in  two  forms: 
a  monomolecular  form  soluble  in  water  and  having  aldehydic  properties,  and  a 
polymeric  form  insoluble  in  water  and  not  possessing  aldehydic  properties.  Both 
forms  appear  to  have  the  same  physiological  activity  and  will  keep  suprarenalec- 
tomised  animals  in  normal  condition. — E.  C.  Kendall  and  co-workers  (Mayo 
Clinic),  per  Brit.  med.  </.,  ii/ 1 934,  363. 


AETHER 

iEther  (B.P.  ’32).  (C2H5)20  =  74*08.  The  boiling-range  should 
be  34  to  36  and  the  specific  gravity  should  be  from  0*720  to 
0*724.  It  should  comply  with  limit  tests  for  peroxides  and  residue 
on  evaporation.  A  test  by  which  water  heated  with  it  should  have 
a  /)H  value  of  4*9  to  5*1  replaces  the  reddening  or  bleaching  of 
litmus  paper  test  for  sulphurous  or  other  free  acids  in  the  B.P.  *14. 
/Ether,  U.S.P.  X,  boils  at  about  35°  and  has  a  sp.  gr.  of  0*713  to 
0*716  at  25°.  Tests  for  acidity,  residue,  foreign  odour  on  evapora¬ 
tion,  aldehyde  and  peroxide  are  specified. 

The  acidity  test  is  valueless  since  the  variation  tolerated  (0-2  pH)  is  of  the 
same  order  of  magnitude  as  the  experimental  error. — C.  Morton,  Pharm.  J., 
i/1933,  3;  W.  H.  Linnell,  ibid.,  107. 

A  British  Standard  Specification  ( B.S.S .  No.  579 — 1934)  has  been  issued 
by  the  British  Standards  Institution  for  Technical  Ether.  The  specification 
includes  requirements  regarding  description,  sp.  gr.  (not  exceeding  0-725  at 
15-5°C),  distillation,  residue  on  evaporation,  acidity,  peroxides  (titanium 
oxide  test),  sulphur  compounds  and  sampling,  and  the  appendices  describe  the 
methods  and  apparatus  to  be  used. 

A  sample  of  ordinary  0*720  ether  from  S.V.M.  gave  nearly  24  parts  of  acetone 
per  10,000.  As  a  qualitative  test  Rothera’s  Nitro-Prusside  Test  may  be 
used.  5  ml.  of  ether,  1  ml.  of  5%  sodium  nitro-prusside  solution  and  3  ml.  of 
strong  ammonia  are  shaken  together.  Then  solid  ammonium  chloride  is  added, 
q.s.  to  supersaturate,  and  the  whole  shaken.  Samples  will  show  a  slight  reaction 
or  none  at  all. — A.  J.  Jones,  Yearb.  Pliartn. ,  1919,  403. 

Scott  Wilson’s  Reagent.  Dissolve  mercuric  cyanide,  0-5  g.,  and  sodium 
hydroxide,  9  g.,  in  water,  60  ml.,  and  add  with  constant  stirring  20  ml.  of  0-727% 
silver  nitrate  solution.  No  turbidity  should  develop  on  shaking  the  ether  with 
excess  of  the  reagent. 

For  quantitative  determination  employ  Scott  Wilson’s  method. — J .  Physiol. , 
1907,  444. 

ALther  Anaestheticus  (B.P.  ’32).  The  boiling-range  is  limited  to  34°  to  35°. 
No  foreign  odour  is  perceptible  on  evaporation;  no  brown  or  red  colour  ol 
peroxides  is  produced  when  shaken  with  potassium  iodide  and  starch  solution 
in  a  completely  filled  bottle  and  set  aside  in  the  dark  for  half  an  hour;  present 
of  acetone  and  aldehyde  is  eliminated  by  no  colour  or  turbidity  being  produced 
when  shaken  and  set  aside  with  Nessler’s  reagent;  and  no  reaction  for  methanol 
is  given  by  water  shaken  with  it.  Hither,  U.S.P.  X,  is  only  to  be  used  foj 
anesthesia  when  preserved  in  small  well-closed  containers  and  the  origina 
container  must  not  have  been  opened  more  than  24  hours. 
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The  difference  between  Thher  and  TEther  An$stheticus  is  the  difference 
stween  two  fractions  from  the  same  distillation.  Anaesthetic  ether  is  prepared 
om  a  fraction  containing  less  than  0-5%  of  alcohol.  Ether  is  prepared  from 
actions  containing  more  than  0-5%  of  alcohol,  a  denaturant,  usually  .  0ot 
ood  spirit,  being  added,  Only  anaesthetic  ether  should  be  official.  W.  H. 

innell,  Pharm.  J .,  i/1933,  106.  .  . 

Peroxides  in  Ancesthetic  Ether.  T  he  exclusion  of  light  is  tne  most  lm 
ortant  factor  in  the  rate  of  formation  of  peroxide.  Amber  bottles  are  suitable, 
'he  most  effective  substance  for  retarding  the  formation  of  peroxide  is 
yrogallol  (0-01%). — G.  Aliddleton,  Yearb.  Pharm.,  19_4,  615. 

Decomposition,  with  formation  of  peroxides,  prevented  by  addition  of 
grain  of  hydroquinone  to  4  oz.  of  ether.  One  part  of  hydroquinone  to  5,  U 
arts  of  ether  is  sufficient. — H.  O.  Nolan,  Lancet ,  ii/  1933,  129. 

Powdered  iron,  1  g.  per  100  ml.  of  freshly  distilled  ether,  pre^ents  formation 
f  peroxides. — Pharm.  •/.,  ii/ 1927,  434. 

Jorrison’s  Reagent  (0-4  g.  of  vanadic  acid  in  4  ml.  of  sulphuric  acid  and 
6  ml.  water)  gives  a  red  colour  with  ether  if  peroxides  are  present.  Aldehydes 
ad  unsaturated  alcohols  give  a  blue  colour  on  keeping.  J.  chem.  Soc.  Abstr., 
/1924,  706. 

Ferrous  Thiocyanate  Test.  To  ether,  5  ml.,  add  N/ 10  potassium  thiocyanate 
Dlution,  1  ml.,  and  fresh  5%  ferrous  ammonium  sulphate  solution,  1  drop, 
f  peroxide  be  present  a  pink  or  red  tinge  develops  almost  immediately. 

'.  H.  Hocking,  per  Chem.  &  Drugg.,  i/1927,  592.  See  also  Yearb.  Pharm., 
924,  615. 

Determination  of  minute  quantities  of  peroxides.  The  following  method  is 
tated  to  be  accurate  for  less  than  one  part  per  million  of  ethyl  peroxide.  Place 
0  ml.  of  the  sample  and  20  ml.  of  dehydrated  alcohol  in  a  250  ml.  stoppered 
ask,  and  add  a  freshly  prepared  solution  of  cadmium  iodide,  1  g.,  and  potassium 
Ddide,  1  g.,  in  5  ml.  of  acetic  acid  (36%).  Mix  thoroughly  and  allow  to  stand 
3r  one  hour  in  the  dark.  Conduct  a  blank  experiment  on  the  reagents  simul- 
aneously.  If  any  yellow  tint  is  visible,  titrate  with  N/50  sodium  thiosulphate 
prepared  with  C02-free  distilled  water).  Towards  the  end  of  the  titrations 
topper  the  flasks  and  shake  vigorously.  Each  ml.  of  N/50  sodium  thiosulphate 
>  equivalent  to  9-008  parts  of  (C2H5)202  per  million.  L.  W.  Green  and  R.  E. 
choetzow,  J.  Amer.  pharm.  Ass.,  1933,  412. 

Historical.  Some  doubt  seems  to  exist  as  to  who  actually  used  ether  first, 
’reviously  we  stated  W.  T.  G.  Morton  was  the  first  administrator  Oct.  16th, 
846,  at  the  Massachusetts  General  Hospital.  Haydn’s  Diet,  of  Dates  states 
)r.  C.  J.  Jackson,  of  Boston,  first  gave  it  to  produce  insensibility  to  pain,  and 
irected  Morton  in  its  first  use  in  surgery.  Now  it  appears  the  credit  is  due  to 
Tawford  Williamson  Long,  who  first  administered  ether  as  an  anaesthetic  to  his 
atient,  Mr.  William  Venables,  on  March  30th,  1842,  in  Jeffersonville, 

Georgia. 

TEthylenum  ( B.P .  ’32).  C2H4  =  28-03.  Not  more  than  2%  by  volume  of 
as  remains  when  a  volume  equivalent  to  1000  to  1500  ml.  is  passed  into  a  gas 
ipette  containing  fuming  sulphuric  acid  or  bromine  solution  and  the  residual 
as  treated  with  potassium  hydroxide  solution,  corresponding  to  not  less  than 
8%.  by  volume  of  C2H4;  absence  of  carbon  monoxide  in  the  gas  remaining 
;  shown  by  no  further  contraction  of  volume  occurring,  after  treating  first  with 
Ikaline  solution  of  pyrogallol,  when  it  is  treated  with  freshly  prepared  acid 
uprous  chloride  solution.  Tests  for  limit  of  carbon  dioxide,  acid  and  sulphur 
ioxide,  acetylene,  phosphine,  aldehydes  and  hydrogen  sulphide  and  carbon 
lonoxide  are  included. 

TEthylis  Chloridum  (B.P.  ’32).  C2H6Cl  =  64-50.  Contains  not  less  than  the 
quivalent  of  99-5%  vo/vo  of  C2H5C1.  The  assay  by  digestion  with  N/2  alcoholic 
otassium  hydroxide  in  a  water-bath  for  thirty  minutes  is  incomplete;  it  is  best 
anducted  by  introducing  about  1-5  g.  into  a  stoppered  bottle  containing 
0  ml.  of  N/l  alcoholic  potassium  hydroxide,  weighed  accurately,  and  heating 
l  a  water-bath  for  at  least  1  hour;  titrate  the  excess  of  alkali  with  N/2  hydro- 
hloric  acid  to  phenolphthalein;  conduct  a  blank  experiment  for  an  identical 
me  using  a  bottle  of  exactly  similar  glass.  During  evaporation  no  foreign 
dour  is  at  any  time  detectable  and  the  residue  is  not  more  than  0-01%.  Tests 
>r  limit  of  acidity,  alkalinity,  ionisable  chlorides  and  ethyl  alcohol  are  included. 
Tthylis  Chloridum,  U.S.P.  X,  is  not  assayed;  tests  for  chloride,  neutrality, 
[cohol,  foreign  volatile  matter  and  residue  on  evaporation  are  included. 

B 
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AGAR 

Agar  (B.P.  ’32).  Yields  not  more  than  5%  of  ash.  It  should  b 
soluble  when  boiled  with  100  parts  of  water,  yielding  a  stiff  jell 
on  cooling.  Should  yield  no  precipitate  on  addition  of  tanni 
acid  to  a  hot  0-2%  solution.  10  ml.  of  a  rapidly  cooled  0 * 2^< 
aqueous  solution  gives  a  pale  yellow  colour  with  one  drop  o 
N/10  iodine  and  a  dark  purple  coloration  with  0-5  ml.;  on  setting 
aside  for  two  hours,  0-5  ml.  of  the  iodine  solution  gives  a  brownisl 
colour.  The  U.S.P.  X  substance  contains  not  more  than  1%  o 
foreign  organic  matter;  acid  insoluble  ash,  not  more  than  1% 
moisture  limit,  16%.  A  solution  of  0-1  g.  in  100  ml.  of  boilin; 
water,  on  cooling,  gives  no  precipitate  with  tannic  acid  and  n< 
blue  colour  with  iodine. 


ALCOHOL 

Alcohol  (B.P.  ’32).  Contains  from  94-7%  to  95*2%  v/v  o 
92-0%  to  92-7%  zv/zu  of  C2H5OH.  Sp.  gr.,  0-815  to  0-817.  Re 
fractive  index  at  20°,  1-3637  to  1-3639.  Limit  tests  for  acidity 
alkalinity,  oily  or  resinous  substances,  fusel  oil  and  allied  im 
purities,  and  aldehyde  are  included.  Absence  of  methyl  alcohol  i 
shown  by  the  B.P.  test:  5  ml.  of  a  10%  aqueous  dilution  is  mixec 
with  2  ml.  of  a  solution  of  potassium  permanganate  in  phosphori 
acid  and  set  aside  for  10  minutes,  after  which  2  ml.  of  solution  o 
oxalic  and  sulphuric  acids  is  added  and  to  the  colourless  solutioj 
5  ml.  of  decolorised  magenta  solution  is  added;  no  colour  i 
produced  within  10  minutes.  Industrial  methylated  spiri 
gives  a  deep  violet  coloration  within  5  minutes  by  this  test 
Residue  on  evaporation  and  drying  at  100°,  not  more  than  0-01°/ 
zv/v.  The  official  alcohol  of  the  U.S.P.  X  contains  not  less  tha 
92-3%  zv/zv  or  94-9%  v/v  of  C2H5OH  at  15-56°.  No  violet  tin 
should  be  produced  within  one  minute  when  5  ml.  mixed  with  2  m 
of  sodium  hydroxide  solution,  and  5  drops  of  2%  sodium  nitro 
prusside  solution,  is  made  just  acid  with  acetic  acid,  indicatin 
the  absence  of  acetone.  Tests  for  alkaloids,  diethyl  phthalat( 
formaldehyde,  isopropyl  alcohol  and  phenols  are  also  included. 

A  British  Standard  Specification  ( B.S.S .  No.  507 — 1933)  has  been  issue 
by  the  British  Standards  Institution  for  ethyl  alcohol.  The  specification  include 
requirements  regarding  description,  strength,  miscibility  with  water,  residue  c 
evaporation,  acidity,  aldehyde  content  and  sampling,  and  the  appendices  descril 
the  methods  and  apparatus  to  be  used.  This  alcohol  is  66°  O.P.  (9T95%  t 
weight  or  94-68%  by  volume)  or  from  61°  to  68°  O.P.  (91-83%  to  95-81%  t 
volume)  if  agreed  between  purchaser  and  vendor. 

The  strength  of  alcohol  is  usually  expressed  in  terms  of  vol.  %,  though  ii 
Board  of  Customs  and  Excise  favour  “proof”  terms.  Rebate  claims  on  Immatu 
Spirit  must  be  made  in  terms  of  proof  gallons  and  hundredths  of  a  proof  gallor 

ALCOHOL  DILUTION  RULES 

If  V  be  the  volume  percentage  of  the  stronger  alcohol  and  v  that  of  t 
alcohol  required — 
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I.  By  volume.  Mix  v  volumes  of  the  stronger  alcohol  with  distilled  water, 
.s.,  after  cooling  to  make  V  volumes,  e.g.  to  make  an  alcohol  43%  from  alcohol 
5%  take  43  volumes  of  the  95%  and  make  up  to  95  volumes.  (See  also 
ppendix  III,  B.P.C.  ’34,  for  temperature  correction  tables.) 

II.  By  weight.  Proceed  on  the  same  lines  by  weight  throughout. 


To  Transpose  Volume  per  cent .  of  Alcohol  into  Weight  per  cent. 

’he  volume  per  cent,  is  multiplied  by  0-7938,  and  the  product  divided  by  the 


3.  gr.  of  the  liquid,  e.g.,  80-22%  v/v  =  ^  ^  =  73-7875%  w/w 

0-863 


'o  express  the  weight  per  cent,  as  volume  per  cent,  divide  the  weight 
er  cent,  by  0-7938  and  multiply  by  the  sp.  gr.  of  the  liquid,  e.g.,  90-29% 


y  weight  = 


90-29  x  0-822 
0-7938 


=  93-49%  v/v. 


To  State  Volume  per  cent,  as  Alcohol  of  Proof  Strength.  Multiply  V 
er  cent,  by  1-753  and  deduct  100  from  the  product.  Thus  65%  v/v 
=  65  x  1 -753  —  100  =+ 13-945°  over  proof.  Further,  alcohol  of  25%  v/v 
=  25  x  1  -753  —  100  =  —  56- 175°  proof,  i.e.,  56-175°  under  proof. 

(B.P.  1885  stated:  Proof  spirit  =  about  57%  C2H5OH  by  vol.,  i.e.,  57  parts 
lcohol  with  water  produce  100  parts  proof  spirit.)  . 

.  1  part  pure  alcohol  =1^9-  — 1-753  (about)  parts  proof  strength. 


Conversely ,  to  State  Alcohol  of  Proof  Strength  as  Volume  per  cent.: — 

Add  100  to  the  proof  strength  and  divide  the  product  by  1-753;  thus, 

1 1 3-945 

13-945°o.p.  =  7co  =65%  bv  vol.,  and 

100  —  56-175  .  , 

56-175°  u.p.  = - P753 -  =  25%  by  vol. 

ro  Convert  Proof  Gallons  to  Bulk  Gallons  multiply  by: — 

Proof  Strength +  100 

Too 

100  vols.  of  alcohol  90%  (approx.  08°  o.p.)  are  equivalent  to  158  vols.  of 
iroof  spirit. 


<f Proof  Spirit ”  has  sp.  gr.  0-920.  This,  formerly,  was  found  to  be 
he  weakest  spirit  that  could  be  put  to  the  proof  of  igniting  a  little  gunpowder 
loistened  with  it.  If  the  spirit  caught  fire  and  inflamed  the  gunpowder,  it 
/as  designated  “over  proof,”  and  if  not,  “under  proof.”  By  the  Hydiometer 
ict ,  58  Geo.  III.,  cap.  28,  Proof  Spirit  is  defined  as  spirit  of  strength  which,  at  a 
smperature  of  51°F.,  weighs  exactly  twelve-thirteenths  of  an  equal  quantity 
f  distilled  water. 

Laws  governing  the  molecular  combination  of  alcohol  with  wrater. — Pharm. 
r.,  i/1910,  754. 


The  following  Table,  founded  on  B.P.  1898  and  Gilpin’s  Tables,  shows: — 

(i)  The  volume  of  distilled  water  necessary  to  be  added  to  100  volumes  of 
lcohol  (90%)  for  the  production  of  each  strength  of  diluted  alcohol. 

(ii)  The  volumes  of  alcohol  (90%),  and  of  distilled  water  respectively  which, 
Ten  mixed  and  reduced  to  60°  F.  (15-5°C.),  will  produce,  allowing  for 
contraction  in  volume,  1000  ml.,  1  pint,  or  1  gallon  of  each  strength  of  diluted 
lcohol. 

The  sp.  gr.  and  the  exact  Excise  (Sikes’)  strength  at  60°  F.  (15-5°  C.),  in 
egrees  over  proof  (O.P.)  and  under  proof  (U.P.),  of  each  dilution,  are  given  in 
1-  first  column. 
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Table  for  the  Dilution  of  Alcohol  (90%)  to  Weaker  Strengths 


Volume 
Percentage, 
Specific  Gravity, 
and 

Excise  Strength 


70  0/ 


o 


Sp.  gr.  0-8900 
22-7  O.P.f 


60  % 

Sp.  gr.  0-9135 
5-20°  O.P.f 


45  0/ 


/o 


Sp.  gr.  0-9436 
21-2°  U.P.f 


20  % 


Sp.  gr.  0-9760 
64-9°  U.P.f 


Alcohol 

Distilled 

Volume 

(90%) 

Water 

Produced 

100  vols. 
777-8  ml. 
*648-5  g. 
15  oz.  266  m. 
124  oz.  215  m. 
*6  lbs.  7 1  oz. 


+ 


31  -05  vols. 

+  241-6  ml. 

+  241-6  g. 

+  4  oz.  398  m. 
+  38  oz.  307  m. 
+  2  lbs.  6f  oz. 


128-57  vols. 
1000  ml. 

1000  ml. 

1  pint 
1  gal. 

8  lbs.  14J  oz. 


100  vols. 
666-7  ml. 
*555-9  g. 
13  oz.  160  m. 
106  oz.  320  m. 
*5  lbs.  9  oz. 


-I-  53-65  vols. 

■  357 -X  nil.  = 

+  3o7-8  g.  = 

+  7  oz.  74  m.  = 

+  57  oz.  112  m.  — 

+  3  lbs.  94  oz.  — 


150  vols. 
1000  ml. 
1000  ml. 

1  pint 
1  gal. 

9  lbs.  2f  oz. 


100  vols.  V 
500  ml.  + 
*417-2  g.  + 
10  oz.  + 
80  oz.  + 
*4  lbs.  2J  oz.  + 


105-34  vols. 
526-6  ml. 
526-6  g. 

10  oz.  256  m. 
84  oz.  130  m. 
5  lbs.  4f  oz. 


200  vols. 
1000  ml. 
1000  ml. 

1  pint 
1  gal. 

9  lbs.  7  oz. 


100  vols.  +  355-8  vols. 


222-2  ml. 
*185-2  g. 
4  oz.  213  m. 
35  oz.  267  m. 
*1  lb.  13J  oz. 


790-7  ml. 

791  g. 

15  oz.  390  m. 
126  oz.  243  m. 
7  lbs.  14£  oz. 


450  vols. 

1000  ml. 

1000  ml. 

1  pint 
1  gal. 

9  lbs.  12f  oz. 


NOTE. — *These  figures  are  the 
and  a  litre  respectively,  at  15-5°  C 

Amount  of  Ethylic  Alcohol 

Whisky 


weights  necessary  to  produce  a  gallc 
f  Stevenson. 

by  Volume  in  Various  Liquors. 


\ 


:: 


Rum 
Gin 

Strong  Liqueurs 
Proof  Spirit 
Brandy 
Port 

White  Wine  (str 
Sherry 
Madeira 

The  above  are  pre-war 


51 

0/ 

/o 

to 

59 

0/ 

/o 

57 

% 

43 

0/ 

/o 

to 

57 

0/ 

/o 

20 

0/ 

/o 

to 

30 

0/ 

/o 

23 

0/ 

/o 

to 

29 

0/ 

'0 

16 

0/ 

/o 

to 

22 

% 

16 

0/ 

,0 

to 

22 

% 

White  Wine 
Champagne 
Orange  Wine 
Burgundy 
Hock  .  . 

Claret 
Cider 
Strong  Ale  or  Stout 
Beer  and  Porter 


12* 


10% 

10% 

9% 

9°/ 


14f 

13f 


128 


100 

A  / 


to 
to 
to 
to 
O  to 

8%  to  12f 
5  80  to  9f 
5%  to  9° 

2% 

Hale  White. 


128 


58 


The  current  strengths  are :  Whisky,  Rum,  Gin  and  Brandy,  40%  to  47%;  Stron 
Liqueurs,  43%  to  47%;  Proof  Spirit,  57-1%;  Port,  16%  to  2280;  Sherry 
16%  to  22%;  Madeira,  I680  to  22%;  White  Wine,  12%  to  14%;  Champagne 
H*8o  to  13%;  Orange  Wine,  12%  to  15%;  Burgundy,  12%  to  14%;  Hocl- 
12%  to  14%;  Claret,  10%  to  14%. 

Mountain  Dew  Scotch  Whisky.  40-1%  Alcohol  by  volume,  total  extractive 
0-15%,  ash  0-018ol  volatile  acidity  (as  acetic)  19-4  per  100,000  of  absolut 
alcohol ,  furfural  0-6  ditto,  esters  (as  ethyl  acetate)  44  ditto,  aldehyde  22- 
ditto. — Lancet,  ii/ 1 923,  1036. 

British  wines  and  temperance  drinks.  A  few  of  the  ordinary  non-alcoholi 
wines  were  found  to  contain  a  little  more  than  2%.  A  sample  of  raspberr 
wine  contained  3-28%. — G.  C.  Hancock,  Min.  Health  Report,  No.  24,  Bn 


med.  J.,  i/1924,  1,143. 

Analysis  of  Wines.  P.  Helv .  V  gives  a  useful  summary. 
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ETHYL  ALCOHOL  TABLE. 


As  employed  in  the  Government  Laboratory. 


fr. 

Wt. 

Vol. 

Sp.Gr.Wt.  Vol. 

Sp.Gr.Wt.  Vol. 

Sp.Gr. 

Wt. 

Vol. 

per 

per 

at  per  per 

at  per  per 

at 

per 

per 

3C. 

cent. 

cent. 

15-5°C.  cent.  cent. 

15-5°C.cent.  cent. 

1 5  -5°C. 

cent. 

cent. 

49 

0-53 

0-66 

0-947  36-00  42-95 

0-895  60-23  67-92 

0-843 

82-00 

87-09 

48 

1-07 

1-34 

0-946  36-54  43-54 

0-894  60-66  68-33 

0-842 

82-40 

87-42 

47 

1-61 

2-02 

0-945  37-07  44-13 

0-893  61-09  68-74 

0-841 

82-80 

87-74 

46 

2-17 

2-71 

0-944  37-60  44-71 

0-892  61  -52  69-14 

0-840 

83-20 

88-06 

45 

2-73 

3-42 

0-943  38-12  45-28 

0-891  61-95  69-55 

0-839 

83-60 

88-37 

44 

3-31 

4-14 

0-942  38-64  45-85 

0-890  62-38  69-95 

0-838 

83-99 

88-68 

33 

3-90 

4-88 

0-941  39-15  46-4010-889  62-81  70-35 

0-837 

84-39 

88-99 

32 

4-51 

5-63 

0-940  39-65  46-95 1 

0-SS8  63-24  70-75 

0-836 

84-78 

89-30 

31 

5-13 

6-40 

0-939  40-15  47-50 

0-887  63-67  71-15 

0-835 

85-17 

89-61 

30 

5-76 

7-18 

0-938  40-65  48-04 

0-886  64-10  71-55 

0-834 

85-56 

89-91 

39 

6-41 

7-98 

0=937  41-15  48-57 

0-885  64-53  71-95 

0-833 

85-95 

90-22 

88 

7-08 

8-80 

0-936  41-64  49-101 

0-884  64-96  72-34 

0-832 

86-34 

90-52 

87 

7-76 

9-65 

0-935  42-13  49-63 

0-883  65-39  72-7^ 

0-831 

86-73 

90-82 

86 

8-46 

10-51 

0-934  42-62  50-15 

0-882  65-81  73-13 

0-830 

87-11 

91-11 

85 

9-18 

11-40 

0-933  43-11  50-67 

0-881  66-24  73-52; 

0-829 

87-50 

91  -40 

84 

9-91 

12-29 

0-932  43-59  51-18 

0-880  66-66  73-91 

0-828 

87-88 

91-69 

83 

10-65 

13-20 

0-931  44-06  51-68 

0  879  67-09  74-30 

0-827 

88-27 

91-98 

82 

11-42 

14-13 

0-930  44-53  52-18 

0-878  67-51  74-68 

0-826 

88-65 

92-26 

81 

12-20 

15-08 

0-929  45-00  52-67 

0-877  67-93  75-06 

0-825 

89-03 

92-55 

80 

12-99 

16-04 

0-928  45-47  53-16 

0-876  68-35  75-44 

0-824 

89-41 

92-83 

79 

13-80 

17-02 

0-927  45-94  53-65 

0-875  68-77  75-82 

0-823 

89-79 

93-11 

78 

14-61 

18-00 

0-926  46-40  54-14 

0-874  69-19  76-19 

0-822 

90-16 

93-38 

77 

15-43 

18-99 

0-925  46-87  54-62 

0-873  69-62  76-57 

0-821 

90-53 

93-65 

76 

16-25 

19-98 

0-924  47-33  55-10 

0-872  70-04  76-94 

0-820 

90-90 

93-92 

75 

17-08 

20-97 

0-923  47-79  55-58 

0-871  70-46  77-32 

0-819 

91-27 

94-19 

74 

17-90 

21-96 

0-922  48-25  56-05 

0-870  70-88  77-69 

0-818 

91-63 

94-45 

73 

18-72 

22-94 

0-921  48-71  56-52 

0-869  71-30  78-06 

0-817 

92-00 

94-71 

72 

19-53 

23-91 

0-920  49-17  56-99 

0-868  71-72  78-43 

0-816 

92-36 

94-97 

71 

20-34 

24-85 

0-919  49-63  57-46 

0-867  72-14  78-80 

0-815 

92-72 

95-22 

70 

21-14 

25-83 

0-918  50-08  57-92 

0-866  72-55  79-17 

0-814 

93-08 

95-47 

69 

21  -93 

26-77 

0-917  50-53  58-38 

0-865  72-97  79-53 

0-813 

93-44 

95-72 

68 

22-71 

27-69 

0-916  50-98  5S-83 

0-864  73-39  79-89 

0-812 

93-80 

95-97 

67 

23-48 

28-69 

0-915  51-43  59-29 

0-863  73-81  80-25 

0-811 

94-15 

96-21 

66 

24-23 

29-48 

0-914  51-88  59-74 

0-862  74-22  80-61 

0-810 

94-50 

96-45 

65 

24-97 

30-34 

0-913  52-33  60-19 

0-861  74-64  80-97 

0-809 

94-85 

96-69 

64 

25-68 

31-18 

0-912  52-77  60-63 

0-860  75-05  81  -32 

0-808 

95-20 

96-93 

63 

26-37 

31-99 

0-911  53-21  61-07 

0-859  75-47  81  -68 

0  807 

95-55 

97-16 

62 

27-06 

32-79 

0-910  53-65  61  -51 

0  858  75-88  82-03 

0-806 

95-89 

97-39 

61 

27-73 

33-56 

0-909  54-10  61-95 

0-857  76-30  82-38 

0-805 

96-23 

97-62 

60 

28-39 

34-33 

0-908  54-54  62-39 

0-856  76-71  82-73 

0-804 

96-57 

97-84 

59 

29-03 

35-06 

0-907  54-98  62-83 

0-855  77-12  83-08 

0-803 

96-91 

98-06 

58 

29-66 

35-79 

0-906  55-42  63-26 

0  854  77-53  83-42 

0-802 

97-25 

98-28 

57 

30-28 

36-50 

0-905  55-87  63-70 

0-853  77-94  83-77 

0-801 

97-59 

98-49 

56 

30-90 

37-20 

0-904  56-31  64-13 

0-852  78-35  84-11 

0-800 

97-91 

98 -7( 

55 

31-50 

37-89 

0-903  56-75  64-56 

0-851  78-76  84-44 

0-799 

98-24 

98-91 

54 

32-09 

38-57 

0-902  57-18  64-98 

0-850  79-17  84-78 

0-798 

98-57 

99-12 

53 

32-67 

39-22 

0-901  57-62  65-41 

0-849  79-58  85-12 

0-797 

98-90 

99-32 

52 

33-25 

39-87 

0-900  58-06  65-83 

0-84S  79-98  85-46 

0-796 

99-22 

99-52 

51 

33-81 

40-50 

0-899  58-50  66-25 

0-847  80-39  85-80 

0-795 

99-55 

99-72 

50 

34-37 

41-13 

0-898  58-93  66-67 

0-846  80-79  86-12 

0-794 

99-87 

99-92 

49 

34-92 

41-74 

0-897  59-37  67-08 

0-845  81-20  86-44 

0-79359 

100-00 

100 -Of 

>48 

35-46 

42-35 

0-896  59-80  67-50 

0-844  81  60  86-77 

Spirit  tables  for  use  with  Sikes’  A  and  B  Hydrometers,  issued  by  the  Com- 
ssioners  of  H.M.  Customs  and  Excise  for  use  in  connection  with  “The 
*ength  and  Weight  of  Spirits  Ascertainment  Regulations,  1930,”  are  available 
.M.  Stationery  Office). 

Alcohol  Limits  of  B.P.  Galenicals ,  Insufficient  allowance  has  been  made 
■  moisture  in  the  air-drv  drug  and  for  the  volume  occupied  by  the  solid  ex- 
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tractive.  Revised  limits  are  suggested  for  the  majority  of  preparations. — T. 
Cocking,  Quart .  J.  Pharm.,  1934,  76. 

Alcohol  in  the  body.  The  human  body  normally  contains  about  0-003%; 
alcohol.  Excess  of  0-01%  indicates  that  alcohol  has  been  taken  recently, 
analysis  is  made  from  2  to  6  hours  after  taking  alcohol  and  the  result  multipl 
by  the  bodyweight  it  will  give  approximately  the  total  of  alcohol  taken.  1 
presence  of  0-4  to  0-5%  represents  a  condition  of  drunkenness  and  means  t 
about  300  g.  of  alcohol  has  been  taken — this  would  be  present  in  about  a  pirn 
whisky;  twice  this  amount  will  cause  death. — J.  Amer.  med.  Ass.,  ii/ 1 928,  1 

Tables  giving  the  caloric  values  of  a  glass  of  the  various  wines,  spirits  and  nr 
liquors.  Those  who  give  up  sugar  in  their  tea  for  the  sake  of  their  figure  sho 
logically  abstain  from  alcohol:  it  is  not  uncommon,  however,  to  see  them  consu 
at  dinner  one  glass  of  sherry  =  3  lumps  of  sugar,  2  glasses  of  champagne  =■ 
lumps  of  sugar,  one  glass  of  Benedictine  =  6  lumps  of  sugar,  making  a  total 
19  lumps  of  sugar  =  380  calories. — W.  F.  Christie,  Practitioner,  ii/ 1 932,  723. 

Determination  of  Alcohol  in  Blood.  Widmark’s  method  is  the  m 
satisfactory.  This  employs  a  small  stoppered  conical  flask  with  a  small  glass  c 
attached  to  a  glass  rod  projecting  from  the  stopper.  1  ml.  of  a  solution  of  0-25 
of  potassium  dichromate  in  1  ml.  of  water  and  99  ml.  of  sulphuric  acid  is  pla< 
in  the  flask,  and  0-2  ml.  of  blood  in  the  cup.  The  stoppered  flask  is  heated 
50°  to  60°  for  2  hours.  The  alcohol  evaporates  from  the  blood  and  is  absorb 
by  the  acid,  reducing  the  dichromate.  At  the  end  of  the  heating,  25  ml.  of  wa 
is  added  and  0-5  ml.  of  5%  potassium  iodide  solution.  After  exactly  1|  minu 
the  iodine  is  titrated  with  N/100  sodium  thiosulphate.  Two  blanks  are  carr 
out  simultaneously.  1  ml.  N/100  thiosulphate  =  0-0001 13  g.  alcohol.  Norr 
alcohol  content  of  blood  is  0-003%;  a  content  of  0-16%  indicates  a  distinct 
fluence  of  alcohol  on  the  subject  and  values  of  over  0-2%  show  definite  alcoholis 
Except  in  cases  of  acetonaemia  the  amount  of  alcohol  consumed  may  be  calculaii 
fairly  accurately  from  the  formula:  amount  of  alcohol  in  grammes  =  body  weif 
in  kilogrammes  X  6-8  (blood  alcohol  per  cent,  -f  number  of  hours  after  the  1 
dose  of  alcohol  x  0-015).  The  results  are  more  accurate  than  those  calculai 
from  the  percentage  of  alcohol  in  the  urine. — A.  Heiduschka  and  E.  Flotc 
Pharm.  Zentralh.,  1933,  329. 

Diethyl  Phthalate.  A  British  Standard  Specification  ( B.S.S .  No.  574 — 1 9b: 
has  been  issued  by  the  British  Standards  Institution  for  diethyl  phthalate.  T 
specification  includes  requirements  regarding  description,  specific  grav 
(1-114  to  1-129  at  15-5°.),  refractive  index  (1-4805  to  1-506  at  20°),  wat 
ash,  acidity,  ester  content  (not  less  than  98%  w/w)  and  sampling,  and  t 
appendices  describe  the  methods  and  apparatus  to  be  used. 

Detection  of  Diethyl  Phthalate  in  Alcoholic  Liquids.  The  followi 
test  of  the  Bureau  of  Internal  Revenue  of  the  U.S.  Treasury  Department  w 
found  satisfactory: — (a)  In  presence  of  considerable  amount.  To  10  ml. 
sample  add  2  ml.  of  10%  NaOH  and  evaporate  to  dryness  on  the  steam-ba^ 
Add  5  ml.  of  cone,  sulphuric  acid  and  0-025  g.  of  resorcinol  and  heat  for 
minutes  on  the  steam-bath.  Transfer  to  a  test-tube,  heat  in  oil  bath  at  160°  1 
5  minutes,  cool,  pour  into  excess  of  alkaline  water.  A  greenish  yellc 
fluorescence  (due  to  fluorescein)  is  produced. 

( h )  In  presence  of  traces.  To  not  less  than  50  ml.  add  0-2  ml.  of  10%  NaC 
and  proceed  as  above.  Allow  the  dilute  fluorescein  solution  to  stand  24  hours  a- 
view  through  the  long  axis  of  a  Nessler  glass.  A  blank  test  on  pure  alcol 
should  be  made  for  comparison  since  a  fluorescence  is  produced  in  the  absence 
diethyl  phthalate  which  fades  in  24  hours. — J.  A.  Hardy  &  L.  F.  Hoyt,  J.  Amt 
pharm.  Ass.,  1925,  219. 

Alcohol  Amylicum  ( B.P.C .  ’34).  C6H120  =88-09.  Boiling-range  128° 
132°.  Sp.  gr.,  0-815  to  0-817.  Acidity  asCH3COOH,  not  more  than  0-01%. 

The  amyl  alcohol  now  used  in  the  Gerber  process  is  commercial  amyl  alcob 
obtained  from  fusel  oil,  b.p.,  128°  to  132°.  The  following  requirements  a 
suggested: — Commercial  amyl  alcohol,  colourless  to  light  yellow,  sp.  gr.  at  1 5 
0-813  to  0-816;  b.p.,  124°  to  132°;  10  ml.  of  the  reagent  shouldmix  with  10  ml. 
hydrochloric  acid  (sp.  gr.,  1-16)  and  the  further  addition  of  1  -0  ml.  of  water  shoo 
cause  permanent  turbidity. — A.  More,  Analyst,  1933,  277. 

Iso- Amyl  Butyrate.  CH3%:H2-CH2-COQ-CH2-CH2CH  <(  ^|»=158-L 
Colourless  liquid  with  sp.  gr.  0-882  at  0°,  Used  as  a  flavouring  agent.  Cot 
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aaUy  the  article  contains  78%  to  93%;  sp.  gr.  ranges  trom  0-853  to  0-860. 
active  index  1-4073  tc ,1-4110  at  20°  ®f;7^°U^^ains  not  less  than  90% 

rfltahes  ciuifted  as'/SnO^-  At  least  85%  distils  betwee jn  9gW 
o  „r  o-874  to  0-884.  Assayed  by  the  interaction  of  an  alcoholic  dilution 
pot^sTum ^iodide  solution  and  Site/ sulphuric  acic 1  in -b™-charged  mtr0j 
^r,  and  measurement  of  the  nitric  oxide  produced,  a  0-0049  s  of 

sure  each  millilitre  of  moist  nitric  oxide  is  equivalent  to  0  0049  g.  ot 
r  O  T\T  Amvlis  Nhris  U.S.P.  X,  contains  not  less  than  80  /0  by  weight  ot 
1  ON-  assayed  by  measurement  of  the  nitric  oxide  produced  after  being 
ten  with  potassiun/bicarbonate  and  diluted  with  alcohol.  Amylium  nt^osum 
lelv  V  is  assayed  by  decomposing  the  amyl  nitrite  by  shaking  for  5  minutes 
fin  10  ml  of  alcohol  with  20  ml.  of  N/10  silver  nitrate  15  ml  of  saturated 
tlnn  of  notassium  chlorate  and  5  ml.  of  dilute  nitric  acid.  The  mixture  is 
i  filtered  and  50  ml.  of  the  filtrate  is  titrated  with  N/10  ammonium  thio- 
late  using  iron  alum  as  indicator.  Each  millilitre  of  N/10  silver  nitrate  is 

imyTeniHydrt's faP-cW CSH12Q  =88-09.  Boils  between  97°  and  103; 
gr^  0-812  to  0-815.  Amyl  alcohol  present  is  limited  by  mixing  1  part  in  - 
s  of  water  with  2  drops  potassium  permanganate  solution,  which  should  not 
completely  decolorised  in  10  minutes;  it  should  have  no  reducing  action  on 
noniacal  silver  nitrate  and  produce  no  blue  colour  with  anhydrous  copper 
ihate  indicating  absence  of  aldehyde  and  water  respectively. 

UcohoT  Isopropylicum  (B.P.C.  ’34).  (CH.LCHOH  =  60-06.  Boils 

ween  80-5°  and  81-5°  and  contains  about  96%  v/v  (equivalent  to  about  9  /0 
0f  c,HsO  sp.  gr.  0-810  to  0-812.  It  may  be  detected  in  methyl  or  ethyl 
ehols  by  the’  production  of  a  white  or  yellow  precipitate  on  heating  the 
lid  to  be  tested  just  to  boiling  with  mercuric  sulphate  solution.  It  may  be 
arated  in  solutions  of  ethyl  and  methyl  alcohols  by  saturating  with  salt, 
en  an  upper  layer  of  isopropyl  alcohol  separates. 

Detection  of  isopropyl  alcohol.-- Amer.  J .  Pharm.,  193 1,341;  A nalyst,  1931,  115. 
sopropyl  alcohol  made  in  Great  Britain  is  obtained  by  catalytic  reduction 
acetone.  In  perfumery,  it  is  a  good  plan  to  blend  with  ethyl  alcohol,  the 
)Ur  of  isopropyl  alcohol  being  too  heavy  and  persistent  when  used  alone.  A  table 
solubilities  of  oils  and  synthetic  perfumes  in  various  spirits  is  given.  C  hem. 

^Iornia/XButyl  Alcohol.  A  British  Standard  Specification  (B.S.S.  No 
5 — 1933)  has  been  issued  by  the  British  Standards  Institution  for  Normal 
tyl  Alcohol  (Butanol).  The  specification  includes  requirements  regarding 
;cription,  specific  gravity,  distillation-range,  flash-point,  residue  on  evapora- 
n,  acidity,  aldehyde  content  and  sampling,  and  the  appendices  describe  the 

:thods  and  apparatus  to  be  used.  .  Q  iqqax 

Oibutyl  Phthalate.  A  British  Standard  Specification  ( B.S.S.  No .  57^~ 

5  been  issued  by  the  British  Standards  Institution  for  Dibutyl  Phthalate 
-normal-butyl  ester  of  ortho-phthalic  acid).  The  specification  includes 
luirements  regarding  description,  specific  gravity,  refractive  index,  water,  as  i, 
dity,  ester  content  and  sampling,  and  the  appendices  describe  the  methods 

i  apparatus  to  be  used.  ^  _  .  .  , 

Alcohol  Methylicum  (B.P.C.  ’34).  CH3OH  =  32-03.  Sp.  gr.  not  higher 
in  0-799.  Limit  of  ethyl  alcohol  is  included  by  shaking  with  10  volumes  ot 
%  sodium  hydroxide  solution  and  5  volumes  of  N/10  iodine  solution  when  no 
"bidity  or  precipitate  appears  and  no  odour  of  iodoform  develops  when  heated 
from  60°  to  70°  for  half  an  hour.  On  acidifying  with  acetic  acid  a  mixture  of  5  ml. 
the  alcohol,  2  ml.  of  normal  sodium  hydroxide  and  0-2  ml.  of  2%  sodium 
ropmsside  solution,  no  violet  colour  is  produced  within  one  minute,  limiting 
j  acetone  present.  It  may  be  estimated  in  alcoholic  mixtures  by  matching 
th  a  series  of  control  concentrations  when  oxidised  with  potassium  per- 
mganate  and  phosphoric  acid,  decolourising  after  10  minutes  with  oxalic  and 
phuric  acids  and  treating  with  decolorised  magenta  solution  as  described 
der  Alcohol,  previously  making  sure  that  the  solution  contains  no  formal- 
hyde. 
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A  British  Standard  Specification  ( B.S.S .  No.  506—1933)  has  been  iss 
by  the  British  Standards  Institution  for  Methyl  Alcohol  (Methanol).  r 
specification  includes  requirements  regarding  description,  specific  grav 
distillation  range,  residue  on  evaporation,  miscibility  with  water,  acid 
aldehydes  and  ketones,  sulphur  and  sulphur  compounds,  and  sampling, 
the  appendices  describe  the  methods  and  apparatus  to  be  used. 

Methyl  and  wood  alcohols  and  acetone  are  markedly  more  toxic  than  et 
alcohol.  Deleterious  effects  of  chronic  alcoholism  on  growth. — T.  Sollma 
O.  H.  Schettler  and  N.  C.  Wetzel. — J.  Pharmacol .,  Nov.,  1920.  Furl 
details,  Vol.  p.  115. 

Spiritus  Methylatus  Industrialis  ( B.P .  ’32).  Sp.  gr.  not  greater  tl 
0-817.  Residue  at  100°  not  more  than  0-01%. 

Spiritus  Methylatus  Industrialis  sine  Acetono  ( B.P.C .  ’34).  Sp. 
not  greater  than  0-817.  An  acetone  limit  is  specified:  when  to  5  volun 
diluted  with  water  to  10  volumes,  1  volume  of  1  %  o-nitrobenzaldehyde  in  5 
alcohol  and  1  volume  of  15%  sodium  hydroxide  solution  are  added  the  col  ! 
developed  in  15  minutes  should  not  be  deeper  than  that  produced  by  simik; 
treating  10  volumes  of  0-025%  v/v  solution  of  acetone  in  50%  alcohol. 

Acetone.  Colorimetric  method  for  determining  and  detecting  in  spirit,  ba 
on  formation  of  indigo  when  sodium  hydroxide  is  added  to  a  mixture 
o-nitrobenzaldehyde  and  acetone;  can  also  be  used  for  isopropyl  alcohol  all 
oxidation  to  acetone. — C.  A.  Adams,  Pharrn.  J.,  ii/ 1 928,  604. 

Mineralised  Methylated  Spirit.  (Pyridinised).  (See  also  Vol.  I,  p.  13 

The  B.M.A.  in  July,  1924,  protested  against  the  use  of  pyridine  as  denature 
as  rendering  the  spirit  unfit  for  surgical  use  with  result  that  the  Board 
Customs  and  Excise  permitted  use  of  Industrial  Methylated  Spirit  (i.e.  i 
pyridinised)  for  medical  and  surgical  purposes,  other  than  internal  use— un 
specific  conditions  as  described  in  Vol.  I.  Older  refs,  on  this  matter  in  Vol 
18th  Edn.,  pp.  25,  26. 

METHYLATED  SPIRIT  AND  ETHER  REGULATIONS  (NORTHE1 
IRELAND),  1928.  In  force  from  March  1,  1928. 

Methylated  Spirit.  Retailers  to  keep  records  (in  accordance  w 
Schedules  set  out)  of  all  purchases  and  sales.  In  the  case  of  sales  signature 
purchaser  and  of  introducer  (if  any)  to  be  affixed,  unless  a  signed  order  has  b< 
received,  when  the  words  “Signed  Order”  must  be  entered  with  date  of  sz 
the  order  endorsed  with  name  of  seller  and  date  of  sale  and  kept  for  2  yea 
When  selling  to  another  retailer  enter  words  “Re-Sale.” 

Methylated  Ether.  Wholesalers  to  keep  records  (in  accordance  w 
Schedule)  of  all  sales  of  Ether  and  preparations,  except  proprietary  medicii 
containing  not  more  than  5%,  and  retailers  authorised  to  sell  such  propriety 
medicines;  and  preparations  containing  Ether,  of  formulae  sanctioned 
Ministry  of  Home  Affairs,  or  on  prescriptions  from  medical  men,  denti 
(marked  “For  local  dental  treatment  only”),  or  veterinary  surgeons  (marl 
“For  animal  treatment  only”),  but  may  not  supply  more  than  once  on  sa 
prescription.  Prescriptions  marked  with  date  of  dispensing  and  kept  fot 
years.  Permit  may  be  granted  to  sell  Ether  for  manufacturing  or  scient 
use.  Retailers  to  keep  Register  of  all  purchases  and  sales. — Chem.  &  Druf. 
i/1928,  589. 

Methylated  Spirit  Drinking.  The  popular  tipple  is  “Biddie,” 
deadly  mixture  of  wine  and  methylated  spirit.  The  red  wine  is  bought 
the  less  reputable  bars  at  ninepence  a  quart  bottle;  and  the  methylated  sp 
or  “fcek,”  as  it  is  known,  is  brought  in  and  mixed  with  the  so-called  wine.  1 
result  is  precisely  the  same  as  that  seen  in  the  New  York  drunkard. 

“Red  Biddie”  is  a  devil’s  brew  from  a  witch’s  cauldron.  It  makes  the  to] 
not  so  much  drunk  as  doped.  Glasgow  police  officers  state  that  a  man  o 
woman  taken  under  the  influence  of  “Red  Biddie”  might  lie  unconscious 
24  hours,  and  at  the  end  of  that  period  if  they  take  a  drink  of  water  or  any  ot 
liquid  they  immediately  become  drunk  again.  They  are  like  subjects  unde 
hypnotic  trance.  In  whatever  position  their  limbs  are  placed  so  they  remain 
R.  E.  Corder,  Daily  Mail. 

Vinum  Xericum  (B.P.C,  ’34).  Contains  not  less  than  16%  v/v  of  et 
alcohol.  Sp.  gr.,  0-990  to  1-000.  Total  acids  as  tartaric  acid  (C4H606)  not  ] 
than  0-4%.  It  contains  not  more  than  450  parts  per  million  of  sulphur  dioxi 
to  comply  with  the  Public  Health  (Preservatives  in  Food)  Regulations.  1 
alcohol  content  is  determined  by  method  I  of  the  British  Pharmacopc 
Dilute  25  ml.  with  100  to  150  ml.  of  water  in  a  500  to  800  millilitre  flask  and  ; 
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le  pumice  oowder;  connect  bv  a  still-head  to  a  condenser  and  distil  at  least 
iL ;  dilute  with  water  to  100  ml.  at  the  same  temperature  as  that  at  which 
original  volume  was  measured,  determine  the  sp.  gr.  and  refractive  index 
by  reference  to  tables  calculate  the  percentage  of  ethyl  alcohol  in  the 
nal  wine;  if  the  refractive  index  differs  by  more  than  0-0002  from  that 
ssponding  with  the  specific  gravity  found,  saturate  75  ml.  with  sodium 
ride  and  shake  for  several  minutes  with  100  ml.  of  light  petroleum  (b.p. 
to  60°);  after  standing  for  half  an  hour  run  off  the  lower  layer  and  wash  the 
oleum  layer  with  25  ml.  of  brine;  distil  the  mixed  brine  liquids  after 
ing  just  alkaline  with  normal  sodium  hydroxide  to  solid  phenolphthalein 
determine  specific  gravity  and  refractive  index  as  before.  Total  acids  are 
ted  with  fifth  normal  sodium  hydroxide  to  phenolphthalein. 
iilphur  dioxide  may  be  determined  by  boiling  for  10  minutes  500  ml.  of 
ir  and  20  ml.  of  hydrochloric  acid  in  a  round-bottomed  litre  flask,  which  is 
lected  with  a  water-cooled  reflux  condenser  of  which  the  upper  end 
lects  with  two  absorption  flasks  in  series  each  containing  1 0  ml.  of  hydrogen 
•xide  solution,  and  maintaining  a  current  of  carbon  dioxide  (passed  through 
um  carbonate  solution!  through  the  apparatus  during  the  whole  process, 
contents  of  the  flask  are  cooled  and  50  to  100  grammes  of  the  wine  introduced 
uickly  as  possible  and  boiled  for  45  minutes;  the  absorption  flasks  are  dis- 
lected  and  the  contents  titrated  with  N/10  sodium  hydroxide  using 
nophenol  blue  as  indicator,  and  subtracting  the  amount  of  standard  sodium 
roxide  required  to  neutralise  20  ml.  of  the  hydrogen  peroxide  solution  to 
nophenol  blue. 


ALOE 

Uoe  (B.P.  ’32).  Loss  at  100°  not  more  than  10%.  Ash  not 
re  than  5%.  Aloes,  in  powder,  complies  with  the  standard  for 
unground  drug.  On  boiling  with  100  parts  of  water  until 
irly  dissolved,  cooling,  adding  1  part  of  diatomite  and  filtering, 
il.  of  the  filtrate  with  2  ml.  of  nitric  acid  gives  a  yellow-brown 
our  changing  quickly  to  vivid  green  in  the  case  of  Cape  aloes, 
ra9ao  aloes  gives  a  deep  brownish  red,  in  the  case  of  the  Socotrine 
iety  a  pale  brownish  yellow  and  with  Zanzibar  aloes  a  yellowish  - 
iwn  colour  is  produced.  In  the  U.S.P.  X  the  Socotrine, 
ra9ao  and  Cape  varieties  are  official.  Aloe,  U.S.P.  Xy  should 
Id  not  more  than  4%  of  ash,  not  more  than  10%  of  moisture, 
1  not  less  than  50%  of  water-soluble  extractive  determined  by 
cerating  2  g.  with  70  ml.  of  water,  shaking  half-hourly  for  8  hours 
1  standing  for  16  hours;  filtering  and  washing  to  100  ml.;  evap- 
ting  50  ml.  and  drying  at  110°.  A  nearly  clear  solution  should  be 
;ained  by  heating  1  g.  with  50  ml.  of  alcohol  and  then  cooling. 
>e,  P.  Helv.  V,  contains  less  than  12%  of  moisture  and  1*5% 
ash.  Cura9ao  and  Natal  aloes  are  excluded  and  the  product 
i tains  not  less  than  80%  of  non-resinous  substances  soluble  in 
fixture  of  5  parts  of  methyl  alcohol  and  30  parts  of  chloroform. 

Ixtract  Content  in  Aloes.  Average  content  water-soluble  in  Barbados 
:s  was  60%,  and  in  Socotrine  aloes  45%  approx. 

"he  proportion  of  aloes  or  other  emodin-containing  drug  in  a  preparation 
r  be  determined  by  extraction  with  ether  in  the  presence  of  acid  and  measuring 
red  colour  that  is  produced  when  the  ether  extract  is  made  strongly  alkaline 
i  ammonia.  Results  are  given  for  Socotrine,  Cape  and  Curasao  aloes. — P. 
aer  and  G.  E.  Mallory,  Amer.  J.  Pkarm.,  1934,  81. 

differentiation  of  Aloes  by  Quinoline  Hydrogen  Peroxide  Reagent . 

hydrogen  peroxide  is  shaken  with  an  equal  volume  of  quinoline  (syn- 
ic).  Heat  is  evolved.  At  first  the  quinoline  forms  the  top  layer,  but,  after 
iing,  the  lower.  The  quinoline  is  separated,  dried  with  anhydrous 
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sodium  sulphate  and  filtered.  Or  in  preference  proceed  more  dilute.  Fin 
dilute  to  1%  with  more  quinoline.  A  few  mg.  of  finely  powdered  aloes 
moistened  with  the  reagent  and  warmed  to  60°  for  3  to  5  minutes.  A .  chine 
and  A.  vulgaris  give  purple,  turning  rose  pink  on  acidifying  with  1  %  sulphu 
acid;  A.  Perry i  brown  with  hydrogen  peroxide,  remaining  so  on  acidify! 
A.  ferox  and  A.  spicata,  and  others,  green  with  hydrogen  peroxide,  changing 
greenish  yellow  on  adding  acid. — E.  J.  Schorn,  Pharm.  J.,  i/1930,  212:  see  s 
A.  H.  Ware,  ibid.,  596. 

Aloinum  ( B.P .  ’32).  Ash  not  more  than  0-5%.  Water-insoluble  matter 
more  than  1-5%,  by  shaking  frequently  for  2  hours  with  130  parts  of  wa 
filtering,  washing  with  25  parts  of  water,  and  drying  at  100°.  The  proport 
of  water-insoluble  matter  varies  greatly  with  the  temperature  of  the  water,  j 
samples  giving  less  than  T5%  at  25°  may  yield  as  much  as  from  7%  to  1 
at  15°.  Aloinum,  U.S.P.  X,  leaves  not  more  than  0-5%  of  ash;  water-insolu 
matter,  not  more  than  1-5%.  A  benzene  extract  should  not  impart  a  p 
colour  to  an  equal  volume  of  5%  ammonia  water. 


ALUMEN 

Alumen  {B.P.  ’32).  KA1(S04)2, 12H20  =  474-4  or  NH4 

(S04)2,12H20  =  453-3.  Contains  not  less  than  99-5%  of  t 
appropriate  pure  substance.  Potash  alum  should  not  evol 
ammonia  when  warmed  with  20  ml.  of  water  and  5  ml.  of  sodk 
hydroxide  solution;  and  ammonia  alum  leaves  not  more  th 
0-5%  of  residue  when  the  filtrate  from  1  g.  in  100  ml.  of  boili 
water  and  excess  of  dilute  ammonia  solution,  is  evaporated  a 
ignited.  Both  alums  are  assayed  gravimetrically  by  precipitati 
as  aluminium  hydroxide  and  ignition  to  A1203.  Alumen,  U.S.P. . 
is  either  ammonia  alum  or  potash  alum  containing  99-5%  of  t 
pure  alum. 

Determination  of  Aluminium.  Aluminium  may  be  separated  quantitativ 
from  iron  by  precipitating  the  iron  as  sulphide  in  ammoniacal  tartrate  soluti 
and  after  removing  the  sulphides  from  the  filtrate  the  aluminium  is  precipita' 
as  aluminium  hydroxyquinolate  by  adding  a  5%  solution  of  8-hydro  xyquinol 
sulphate  to  the  ammoniacal  solution.  The  mixture  is  heated  to  90°,  allow 
to  stand  and  the  precipitate  dried  and  weighed. — J.  Haslam,  Analyst ,  1933,  2 

Small  amounts  of  aluminium  such  as  in  plant  ashes  and  fruit  juices  may 
determined  by  precipitating  the  iron  and  aluminium  as  phosphates;  the  p 
cipitate  is  dissolved  in  acid,  the  iron  removed  with  cupferron  and  the  alumina 
precipitated  with  8-hydroxyquinoline.  Full  practical  details  of  the  process  : 
included. — L.  Hart,  J.  Ass.  off.  agric.  Chem.,  1932,  285. 

Alumen  Exsiccatum  ( B.P.C .  ’34).  KA1(S04)2  =  258-2.  Potash  Air 

deprived  of  its  water  of  crystallisation.  Determined  gravimetrically  it  conta 
not  less  than  99-5%  of  KA1(S04)2,  calculated  on  the  dried  substance.  Lo: 
at  200°  not  more  than  10%  of  its  weight.  Alumen  Exsiccatum  of  the  U.S.P. 
may  be  either  potash  alum  or  ammonia  alum  heated  at  a  temperature  r 
exceeding  200°  until  aqueous  vapours  cease  to  be  evolved.  After  drying 
200°,  it  contains  not  less  than  96-5%  of  A1NH4(S04)2  or  A1K(S04 
Assayed,  after  filtering  out  any  matter  insoluble  in  water,  by  precipitation 
hydroxide  and  ignition  to  oxide. 

Aluminii  Sulphas  (B.P.C.  ’34).  A12(S04)3,16H20  =630-4.  Assayed 

for  Alumen,  it  yields  A1203  equivalent  to  not  less  than  99%  of  A12(S04)3,16H2 
The  substance  of  the  N.F.V.  is  Al2(SO4)3,18H20,  of  which  it  should  confi 
not  less  than  99-5%,  corresponding  to  a  yield  of  15-23%  of  aluminium  oxi 
in  the  assay. 


AMMONII  CARBONAS 

Ammonii  Carbonas  {B.P.  ’32).  A  variable  mixture  of  bica 
bonate  (NH4HC03  =  79-05)  and  carbamate  (NH4NH2CO2==78-0( 
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:termined  by  dissolving  in  excess  standard  acid,  boiling,  cooxing 
d  back  titrating  with  standard  alkali  using  methyl  red  as  m- 
;ator,  it  contains  the  equivalent  of  from  oU  %  to  32  5  %  of  NH3. 
sidue  on  volatilisation,  not  more  than  0-025,o.  Ammonn 
rbonas,  U.S.P.X,  yields  from  30%  to  32%  of  NHS;  the  titration 
conducted  without  boiling  and  methyl  orange  is  used  as  m- 
'ator.  Ammonium  carbonicum,  P.G .  VI,  consists  of  ammonium 
;arbonate  or  a  mixture  of  ammonium  carbonate  and  ammonium 
:arbonate  containing  from  about  21%  to  33  /0  of  NH3. 

Stability  of  Aqueous  Solution .  On  page  140  of  Vol.  I  data  are  provided 
Self  and  Corfield’s  work  conveying  that  a  1  in  8  solution  was  found  to  be 
ble.  A  1  in  6  solution,  which  is  commonly  employea  tor  dispensing,  has  been 
md  to  retain  its  ammonia  content  for  3  months.  . 

\mmonii  Bicarbonas  {B.P.  ’32).  NH4HC03  =  79-05.  Contains  from 
%  to  the  equivalent  of  102%  of  NH4HC03,  by  adding  excess  of  acid,  boiling, 
iling  and  back  titrating  to  methyl  red.  Residue  on  volatilisation,  not  more 

Liquor  Ammoniee  Fortis  {B.P.  ’32).  Has  a  specific  gravity  of  0-885  to 
>91  and  contains  not  less  than  31-5%  and  not  more  than  33-d /0  oy  weight 
NHq.  Methyl  red  is  used  as  indicator  for  titration  in  excess  normal  sulphuric 
d  with  normal  sodium  hydroxide.  Residue  on  evaporation  on  a  watei-bath, 
t  more  than  0-01%  w/v.  Aqua  Ammonias  Fortior,  U.S.P. ,  X  contains  from 
°/  to  29%  of  NHq  by  weight.  Assayed  by  direct  titration  of  the  diluted  water 
th  normal  sulphuric  acid  to  methyl  orange.  It  is  directed  to  be  assayea 
nuently  owing  to  rapid  deterioration.  Sp.  gr.,  about  0-S97  at  2d  .  Residue 
evaporation  and  drying  at  120°,  not  more  than  0-06%. 

f  iauor  Ammoniac  Dilutus  {B.P.  ’32).  An  aqueous  solution  contaimng  not 
s  than  9-5%  and  not  more  than  10-5%  w/w  of  NH3.  Residue  on  evaporation 
a  water-bath,  not  more  than  0-005%  w/v.  Sp.  gr.  0-958  to  0-9615.  Ammonia 
ater  of  the  U.S.P.  A,  contains  from  9-5%  to  10-5%  w/w  of  NH3,  with  sp.gr. 
out  0-958  at  25°.  Residue  on  evaporation  and  drying  at  120  not  more  than 

Ammonii  Sulphocyanidum.  Syn.  Ammonii  Rhodanidum  (Thiocyanas)— 
q  SCN  =  76-1.  White  crystals  soluble  in  water  and  alcohol.  Reagent  in 
ideology  to  separate  arsenic,  antimony,  mercury,  etc.,  and  in  silver  titrations. 
Hydrazine.  Syn.  DlAMIDE  (NH2)2  =  32-05.  In  the  basic  condition  tins  body 
not  stable,  but  the  sulphate  (NHa)a,H2S04  is  a  well  defined  stable  salt— white 
/stals  soluble  in  hot  water.  It  is  a  useful  reducing  agent,  e.g.,  in  making 
lloidal  metal  hydrosols.  It  has  antiseptic  properties,  e.g.,  it  will  destroy 

QgPl 

Photographic  Use. — Caldwell  discovered  that  the  inclusion  of  the  salts  of 
drazine  or  hydroxylamine,  in  the  emulsion  renders  a  plate  practically  proof 
ainst  over  exposure  or  reversal.  Plates  or  papers  treated  with  the  hydrazine 
ts  may  also  be  printed  right  out  and  toned  like  ordinary  P.O.P.,  or  paitly 
inted  and  the  operation  completed  by  development. 


AMYLUM 

Amylum  (B.P.  ’32).  Starch  obtained  from  the  grains  of  maize, 
?a  Mays  Linn.,  only  is  official,  in  place  of  that  from  wheat, 
riticum  sativum  Lam.,  maize,  Zea  Maize  Linn.,  and  rice,  Oryza 
tiva  Linn.,  of  the  1914  Pharmacopoeia.  Loss  at  100°,  not  more 
Lan  14%.  Ash,  not  more  than  0*5%.  Amylum,  U.S.P.  X ,  is  also 
jrived  from  the  grain  of  Zea  Mays  Linne  only,  and  should 
»ntain  only  a  trace  of  foreign  organic  matter.  Moisture  not  more 
an  14%  and  ash  not  more  than  0-5%.  A  trituration  with  10  parts 
water  should  be  neutral  to  litmus  paper  and  a  test  for  iron  is 
eluded. 


44 


THE  EXTRA  PHARMACOPCEIA 


For  a  gravimetric  method  for  the  determination  of  starch  in  substai 
generally,  see  J.  J.  Chinay,  F.  W.  Edwards  and  H,  R.  Nanji,  Analyst,  1934,  B 

Details  with  diagrams,  of  the  microscopical  structure  of  ten  common  co 
mercial  starches. — T.  E.  Wallis,  Pharm.  J.,  ii/ 1 933,  396. 

Maranta  ( B.P.C .  ’34).  Arrowroot  is  prepared  from  the  rhizomes  of  Mara 
arundinacea  Linn.  Loss  at  100°,  not  more  than  20%.  Ash,  not  more  tl 
0-3%. 

The  government  of  St.  Vincent  have  defined  arrowroot  as  the  separated  s 
purified  starch  of  Maranta  arundinacea.  The  starch  similar  to  sweet  pot 
starch  with  which  arrowroot  has  been  adulterated  is  obtained  from  “mar! 
arrowroot,”  the  bulbs  of  Myrosma  cannifolia.  It  is  occasionally  mixed  w 
arrowroot  by  the  growers. — P.  H.  Jones,  Food ,  1934,  225. 


ANETHUM 

Anethum  ( B.P .  ’32).  Contains  not  more  than  2%  of  foreij 
organic  matter,  and  not  more  than  1  1%  of  ash. 

The  Food  and  Drug  AdministraPon  of  the  U.S.  Dept,  of  Agriculture  defi 
dill  seed  as  the  dried  fruit  of  Anethum  graveolens  L.  Contains  not  more  than  10 
total  ash,  nor  more  than  3%  ash  insoluble  in  hydrochloric  acid. — S.R.A.,  F 
No.  2,  Rev.  4,  Aug.  1933. 

Oleum  Anethi  (B.P.  ’32).  Carvone  content  not  less  than  43%  a 
not  more  than  63%  by  weight.  Determined  by  the  method  of  the  B. 
About  1-5  g.  is  accurately  weighed  into  a  stoppered  tube,  about  150  m 
long  and  25  mm.  diameter,  10  ml.  of  a  hydro xylamine  reagent  (70 
of  hydrochloride  in  900  ml.  of  90%  alcohol,  4  ml.  of  dimethyl  yell 
solution,  sufficient  N/l  alcoholic  potash  to  produce  the  full  yellow  cole 
of  the  indicator,  and  alcohol  to  1000  ml.)  added,  and  placed  in  a  wat< 
bath  at  75°  to  80°;  neutralisation  of  the  liberated  acid  with  N/l  alcoho 
potash  and  further  heating  in  the  water-bath  is  continued  alternately  until  t 
full  yellow  colour  is  permanent  for  5  minutes  heating  (about  35  minutes  to 
heating).  A  duplicate  determination  is  performed  using  the  first  titration  w: 
an  additional  0-5  ml.  of  N/l  alcoholic  potash  as  colour  standard  for  the  titrati 
end-point;  from  the  second  titration  each  millilitre  of  N/l  alcoholic  potash 
equivalent  to  0T513  (0T501  x  1  -008)  g.  of  carvone.  The  Pharmacopoeia  requii 
the  oil  to  be  soluble  in  an  equal  volume  of  alcohol  (90%,  sp.  gr.  0-8334  to  0-834 
and  in  10  volumes  of  alcohol  (80%,  sp.  gr.  0-8634  to  0-8640).  Sp.  gr.,  0-900 
0-915.  Optical  rotation,  4  70°  to  +80°.  Refractive  index  at  20°,  1-481  to  l-4£ 

Few  oils  contain  more  than  60%  of  carvone. — Perfum.  essent.  Oil  Rec.,  ii/19£ 
199. 

A  method  of  applying  the  hydroxylamine  reaction  in  the  determination 
carvone  in  dill  oil. — Bennett  and  Cocking,  Quart.  J.  Pharm.,  1931,  580. 


ANISUM 

Anisum  (B.P.C.  ’34).  The  dried  ripe  fruits  of  Pimpinel, 
Anisurn  Linn.  Contains  not  more  than  2%  of  other  seeds  ar 
fruits  and  not  more  than  1%  of  foreign  organic  matter;  ac 
insoluble  ash,  not  more  than  1*5%.  Fructus  Anisi,  P.G.  V 
yields  not  less  than  1  -5%  of  volatile  oil. 

The  Food  and  Drug  Administration  of  the  U.S.  Dept,  of  Agriculture  defi 
anise,  aniseed,  as  the  dried  fruit  of  Pimpinella  anisum  L.;  contains  not  more  th 
9%  total  ash  or  more  than  1-5%  ash  insoluble  in  hydrochloric  acid.  Star  anise 
is  the  dried  fruit  of  Illicium  verum  Hook.,  and  contains  not  more  than  5%  to 
ash. — S.R.A.,  F.D.,  No  2,  Rev.  4,  Aug.  1933. 

Oleum  Anisi  (B.P.  ’32).  Distilled  from  Anisum  or  from  the  dried  fruits 
the  star  anise,  Illicium  verum  Hook.  f.  Should  be  soluble  in  3  volumes  of  alcol 
(90%,  sp.  gr.  0-8334  to  0-8340),  showing  not  more  than  a  slight  opalescenj 
Sp.  gr.  (20°/ 15-5°),  0-980  to  0-994.  Optical  rotation,  —2°  to  T  1°.  Refracti 
index  at  20°,  1  -553  to  1  -560.  Freezing-point,  not  below  15°.  M.p.,  not  below  1' 


ANTI  MON  1 1  OXIDUM 


Should  comply  with  a  limit  for  lcad.  Oleum  Amsi,  ^ •  '^/nn ^ ’or  Ulicium  verurn 
rom  the  dried  ripe  fruits  of  either  P  mPl™°  be  sTated  on  the  label.  Soluble 
looker  filius  but  the  botanical  sour  .  3  volumes  of  90%  alcohol,  the  similar 

vith  not  more  than  a  faint  opalescence  1  ^  litmus  paper  and  developing 

olution  of  the  recently  distilled  oil  being  chloride^ solution.  Sp.  gr.  at 

10  blue  or  brownish  colour  with  1  drop  of  .5600. 

>5°,  0-978  to  0-988.  Refractive  index  at  20  1  5  t  containers  in 

The  lead  often  contained  m  this  oil  is  derived  trom 

vhich  most  of  the  oil  is  imported.  <  which  can  no  longer  be 

uade^t^Sysfahisf  fn^oltng  shown  tOgbe^oxic  on  external  application  to 

inH^ro^rbomaof  sPiraaniseedoT|— Duncan  &  Sherwood,  J .  Soc.  chern.  Ind., 
Land.,  1931,  50,  401T;  Quart.  J.  P/iarm.,  1932,  10... 


ANTHEMIS 

Anthemis  (B  P.C.  ’34).  Dried  double  or  semi-double  flower 
tfXUi*  nobilis  Linn.  Foreign,  organic  matter,  not 

CoS' =„aorm^n 

260  to  296.  _ 

ANTIMONII  OXIDUM 

Antimonii  Oxidum  ( B.P.C .  ’34).  Sbsq,=  291-5  As  assayed 
hv  titration  with  N/10  iodine  of  a  solution  in  dilute  hydrochloric 
acid,  with  the  addition  of  sodium  potassium  tartrate  and  a  slight 
excess  of  sodium  bicarbonate,  it  contains  not  less  than  99 /(,  o, 
Ik  O  Completely  soluble  when  boiled  with  excess  of  potassium 
acid  tartrate  solution.  Antimonii  Oxidum,  N.F.  V,  contains  not 

less  than  97%  of  antimonious  oxide.  .  . 

Poisoning  from  Enamel.  rI  hree  outbreaks  of  poisoning  due 

,  u  miXlemonade  prepared  in  enamel  vessels.  Antimony  oxide  is  now  used  in 
to  drinkmg  leT  P  P  [f  {  nt  in  the  enamelling  of  hardware,  especially 

jX ^cheVer  tpes,  rdP?hesye  enamels  are  not  acid-proof.  In  one  case  as  much 
as  9%  of  antimony  oxide  was  found  in  the  enamel.  Brit.  med.  J ^ ,  > 

see  also  Lancet,  i/1928,  204,  337. 

It  might  be  best  for  the  interests  both  of  the  public  and  the  trade  if  there  w  ere 
total  prohibition  of  antimony  in  any  hollow-ware  articles  capable  of  being  used 
for  food  The  increase  in  cost  of  production  would  be  only  3  ,/0  or  4  G  -  • 

Monier- Williams,  Min.  Health  Rept.,  No.  73,  Antimony  in  Enamelled  Hollow- 

ware,”  Brit.  med.  J.,  i/1934,  1085.  ^ 

Acid-Resistance  Test  for  Enamel.  The  solubility  of  enamel  on  enam 
elled  ironware  is  dependent  on  the  strength  of  the  solutions  of  organic 
acids  wX  which  it  comes  in  contact.  .  It  should  be  free  from  antimony, 
lead  arsenic  and  other  deleterious  or  poisonous  ingredients.  Acid  resistance 
may  be  controlled  by  the  following  test:— “Enamelware  vessels  will  be 
considered  to  be  sufficiently  resistant  to  acid  if,  when  tilled  as  full  as  is  con¬ 
venient  with  a  boiling  0-5%  solution  of  citric  acid  in  water  and  allowed  to. stand 
for  24  Ws  without  being  heated  or  artificially  cooled,  the  amount  of  ash  yielded 
on  ignition  of  the  residue  obtained  when  a  definite  proportion  ot  the  solution  is 
Evaporated  does  not  exceed  1  0  mg.  per  sq.  cm.  of  surface  exposed  to  the  action 
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of  the  acid,  and  if  on  repetition  of  the  treatment  with  a  fresh  similar  volume  o 
the  boiling  acid  solution  not  more  than  a  further  0-5  mg.  per  sq.  cm.  is  obtained.’ ] 
Antimony  should  be  absent  from  the  constituents  used  in  making  the  enamels 
Acid  extracts  may  contain  appreciable  quantities  of  borax  and  significant  amount; 
of  fluorine  and  the  exclusion  of  constituents  containing  these  elements  i; 
desirable. — J.  H.  Coste  and  D.  C.  Garratt,  Analyst ,  1935,  215. 

The  determination  of  antimony  compounds  extracted  from  enamelware  by 
citric  acid  solution. — R.  H.  Burns,  Analyst ,  1935,  220. 

Fur  dermatitis  found  to  be  due  to  presence  of  antimony  1  in  1000  of  the  fur 
Sweat  promotes  process  of  dissociation  of  the  unstable  aniline  dye  compounds 
with  antimony,  and  sodium  chloride  may  provide  the  antimony  chloride,  giving 
rise  to  dermatitis.  Tartar  emetic  is  a  well-known  mordant. 

A  1  in  1000  solution  of  antimony  tartrate  painted  on  the  skin  produced  rash 
in  24  hours. — J.  Wilson  Dougal,  Pharm.  J.,  i/1928,  215,  225;  Chem.  &  Drugg. 
i/ 1 928,  354. 

Antimony  Detection  in  Biological  Liquids.  The  reagent  used  is  1  g.  of 
phenazone  and  2  g.  of  potassium  iodide  in  30  ml.  of  water.  Biological  fluids  are 
evaporated  and  ignited,  the  residue  dissolved  in  hydrochloric  acid  and  the 
reagent  added;  0-025  mg.  of  antimony  can  be  detected. — J.  chem.  Soc.  Abstr ., 
ii/ 1 923,  587.. 

Antimonii  Trichloridum,  SbCl3.  In  colourless  crystals.  It  is  very  corrosive 
and  hygroscopic,  hence  butter  of  antimony,  used  in  veterinary  practice,  is 
usually  liquid;  on  addition  to  water,  it  decomposes  into  free  hydrochloric  acid 
and  basic  antimony  oxychloride.  The  anhydrous  chloride  is  used  as  a  catalytic 
agent  in  organic  reactions.  A  solution  of  pure  antimony  trichloride  in  chloro¬ 
form  is  used  as  a  test  for  Vitamin  A  (see  Reactions  of  ATtamin  A). 

Antimonii  et  Potassii  Tartras  ( B.P .  ’32).  C4H407SbK,iH20  =  333-9. 
Should  contain  not  less  than  99%  of  the  pure  substance.  Assayed  by  titration 
of  the  aqueous  solution  with  N/10  iodine,  with  the  addition  of  sodium  bicar¬ 
bonate  and  using  starch  mucilage  as  indicator.  It  is  required  to  comply  with  a 
test  for  alkalinity  or  acidity  by  which  1  g.  requires  for  neutralisation  to  the  green 
colour  of  bromocresol  green  indicative  of  pH  4-5  not  more  than  2-0  ml.  of 
either  N/100  sulphuric  acid  or  N/100  sodium  hydroxide.  The  U.S.P.  X  allows 
a  purity  of  98-5%  for  Antimonii  et  Potassii  Tartras;  the  usual  limit  test  for 
arsenic,  after  redistilling  with  stannous  chloride  as  in  the  B.P.  test,  is  not  used 
for  this  substance,  but  is  replaced  by  Bettendorf’s  test:  0-1  g.  in  5  ml.  of  special 
concentrated  hydrochloric  acid  on  the  addition  of  10  ml.  of  special  acid  stannous 
chloride  (freshly  prepared  and  set  aside  for  30  minutes)  and  on  comparison  with 
a  test  omitting  the  substance  under  examination,  shows  no  brownish  tint  or 
precipitate.  Tartarus  stibiatus,  P.G.  VI,  contains  not  less  than  99*5%  of 
C4H407SbK,*H20. 

Antimonii  et  Sodii  Tartras  (B.P.  ’32).  C4H4O7ShNa  =  308-8.  Loses  not 
more  than  5%  of  its  weight  at  100°  and  then  contains  not  less  than  96%  of 
C4H407SbNa.  The  same  limit  of  acidity  or  alkalinity  as  for  the  potassium 
compound  is  included  and  the  same  method  of  assay  is  used.  No  limit  of  arsenic 
is  specified 
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Biological  Tests.  These  substances  are  tested  biologically  for  toxicity  and 
therapeutic  potency  in  the  same  way  as  are  the  organic  arsenicals. 

Toxicity  Tests.  Toxicity  tests  are  usually  carried  out  on  mice  by  injection 
into  the  tail  vein,  and  the  dose  is  determined  which  kills  50%  of  mice. 

Therapeutic  Potency.  Tests  for  therapeutic  potency  may  be  made  as 
described  for  neoarsphenamine,  but  a  better  method  has  been  described  by  Gray, 
Trevan,  Bainbridge,  and  Attwood  (Proc.  roy.  Soc.,  Ser.  B.,  1931,  108,  54).  Mice 
are  infected  with  trypanosomes,  but  a  smaller  dose  of  infected  materia 
is  given  than  for  the  neoarsphenamine  test.  Instead  of  leaving  the  mice  for  twc 
days  during  which  the  infection  develops  unchecked,  the  agent  to  be  examinee 
is  injected  at  once,  ten  infected  mice  each  receiving  the  same  dose,  and  ter 
other  mice  each  receiving  a  dose  of  the  substance  used  as  a  standard  of  com 
parison.  No  daily  examination  of  the  blood  of  the  mice  is  made,  but  th< 
number  of  days  each  mouse  survives  is  observed.  The  average  period  o 
survival  of  mice  injected  with  the  substance  being  tested  is  determined,  an< 
also  the  average  period  of  survival  of  mice  injected  with  the  standard.  Shoulc 
these  average  survival  times  not  be  the  same,  the  experiment  is  repeated  unti 
a  dose  of  the  sample  is  found  which  gives  an  average  survival  time  about  equa 
to  that  given  by  the  chosen  dose  of  the  standard. 


ARGENTI  NITRAS 


ARECA 

Areca  (B.P.C.  ’34).  The  dried  ripe  seeds  of  Areca  Catechu 
inn  Semen  Areca:  P.G.  VI,  assayed  by  the  process  prescribed, 

0  4%  Jt  .lid, 

Semen  Areca,  P.  Helv.  V,  contains  not  less  than  0  4  /„  ot 

P.G.  VI  Assay . .  Digest  8  g  of  powderd l  at eca  with^SO  of  ether^and  4g.of 

S0dS0nonq  £  of  A  Jl  sodiume .  P°£  <£ 

the  ethereal  solution  immediately  fr°,  ,  Pour  off  50  g  of  the  dry  ethereal 

3  minutes,  add  2-5  g.  of  water  and thffds^ ef  the  ether.  Run  the  cold 
solution  into  a  small  flask  and  ^sti}  off  two-thirds^  ottne  etn^  ^  g  ml  of 

residue  into  a  separating  funnel,  rm  g  shaking  for  3  minutes,  let  the 

N/10  hydrochloric  acid  and  o  ml.  of  water.  A  .  -  flask  and  tken  repeat 

hydrochloric  acid  become  completely  clear,  r  water  Now  add  to  the 

the  shaking  three  times  in  the  saffie,  nd  titrate  with  N/10  potassium 

hydrochloric  acid  2  drops  of  methyl  red ^tion  and  titratew  q{  £otassium 

hydroxide  until  the  colour  changes^  r  acid  is  equivalent 

^40/  oVaMoid!  Tl  ml  N/10  HcSo-OlSs!  !  g"  of  alkaloid). 

P  Helv  V  Assay  The  powdered  drug  is  defatted  with  light  petroleum 

of  N/10  HC1  is  equivalent  to  0  01d5  g.  of  alkaloid.  r  r  H  O  N  HRr 

Arecolinum  hvdrobromicum,  P.  Helv.  V,  contains  99-4 /„  of  C„*I?1/)f/1'JIBr 

and  is  assayed  by  titration  with  N/10  sodium  hydroxide.  M.p.,  69  to  171  . 

Method  J  for  the  determination  of  arecoUne  and  other  constituents  of  areca 
nUt. — P>  Bourcet,  Brit.  chem.  Abstr.  B.,  1933,  1935. 


ARGENTI  NITRAS 


Argenti  Nitras  ( B.P .  ’32).  AgNOs=  169-9.  Contains  not  less 
than  99-8%  of  the  pure  salt.  Titrated  with  N/10  ammonium 
thiocyanate:  using  ferric  ammonium  sulphate  as  indicator  A 
limit' of  copper,  bismuth  aiK^  lead  is  included.  The  C.N.T.  A 

also  requires  a  purity  of  99-8%. 

Argentic  Hair  Dye  (Black  or  Brown). 

No^  1  solution.— Silver  nitrate  1,  distilled  water  to  12. 

No  2  solution —Sulphurated  potash  1,  distilled  water  to  8.  After  washing 
and  drving  the  hair  the  solutions  to  be  applied  separately,  in  above  order 
an5  Sw  9  rriinntes  the  hair  well  washed  with  soft  water.  This  dyes  brownish- 

weaker^trength  &  aS^Uch  Ve 

skin.  .  /T31  .  . 

N^A^soliTtion^P^rogallic  acid  1,  alcohol  (90%)  8,  distilled  water  40.  Apply 

before  No.  2.  ....  , 

No.  2  solution.— Silver  nitrate  1,  strong  solution  of  ammonia  1,  distilled 

water  to  8.  Use  in  the  same  manner  as  the  argentic  dye. 

This  dyes  grey  hair  jet  black  with  one  application. 

Various  other  formulae  for  “Silver  Hair  Dyes” — modifications  of  the  above> 
e  g  using  a  small  addition  of  sodium  metabisulphite  in  the  No.  1  solution 
have  been  tried  producing  analogous  result,  but  the  dtfficulty  about  these 
preparations  is  that  they  simultaneously  stain  the  skin. 

Light  ^ Brown.— Cu^chloride^CuCl.+  aH^)  and  pyrogallol  of  each  1, 
water  100. 
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Dark  Brown. — Cupric  chloride  1,  ferric  chloride  0-5,  pyrogallol  1-5, 
water  100. 

Black. — Cupric  chloride  0-6,  ferric  chloride  2,  pyrogallol  2,  water  100. 
This  produces  a  fairly  natural  tint. 

Iron  Tannate  Hair  Dye  (Black).  Stated  to  be  non-injurious.  After  washing 
the  hair  and  drying  it,  brush  the  following  thoroughly  into  the  hair:  ferrous 
sulphate  0-6,  glycerin  32,  water  to  500.  Repeat  the  process  each  day  for  3  days. 
Then  with  a  fine  comb  apply  gallic  acid  0-25,  tannic  acid  0-25,  water  to  50. — 
per  Pharm.  J.,  i/1926,  5. 

Amidol  Hair  Dye  (Black).  Amidol  80  grains,  sodium  sulphite  120  grains, 
alcohol  10%  1  ounce. 

This  formula  is  one  of  the  best  black  dyes  that  will  not  stain  the  skin.  The 
colour  develops  gradually;  any  excess  of  the  solution  dabbed  on  can  be  slightly 
washed  out,  leaving  the  hair  dark  brown,  but  to  produce  a  black  several 
applications  may  be  needed.  Grey  hair  so  dyed  will  stand  vigorous  washing  with 
soap  and  water  without  appreciably  losing  the  colour.  The  hair  should  be 
free  from  grease.  The  solution  deposits  the  colouring  on  the  side  of  the  bottle. 
It  is  odourless  and  a  one-solution  dye. 

The  chemistry  of  hair  dyes. — H.  S.  Redgrove,  Chem.  &  Drugg.,  ii/ 1 928,  760. 

Argenti  Proteinas  (B.P.C.  ’34).  Should  contain  not  less  than  7-5% 
and  not  more  than  8-5%  of  Ag.  Assayed  by  titration  with  tenth  normal 
ammonium  thiocyanate  of  the  slowly  incinerated  residue  heated  with  nitric  acid 
till  no  more  coloured  fumes  are  evolved,  and  diluted.  The  filtrate  from  1  g. 
shaken  with  10  ml.  of  alcohol  should  produce  no  turbidity  on  the  addition  of 
2  ml.  of  dilute  hydrochloric  acid.  Argento-Proteinum  Forte,  U.S.P.  X,  contains 
from  7-5%  to  8-5%  of  silver. 

Argentum  colloidale,  P.G.  VI  contains  not  less  than  70%  of  silver  and  Argentum 
poteinicum  contains  at  least  8%.  Argentum  colloidale,  P.  Helv.  V,  contains 
not  less  than  70%  of  silver,  and  Argentum  proteinicum,  P.  Helv.  V,  from 
8-0%  to  8-3%.  The  silver  is  converted  by  careful  ignition  and  subsequent 
treatment  with  nitric  acid  into  silver  nitrate  which  is  then  titrated  with  am¬ 
monium  thiocyanate  using  iron  alum  as  indicator. 

Argenti  Proteinas  Mite  (B.P.C.  ’34).  Assayed  by  the  method  for  the 
stronger  proteinate,  contains  from  19-0%  to  25-0%  of  Ag.  It  complies  also 
with  a  limit  test  for  silver  salts.  Argento-proteinum  Mite,  U.S.P.  X,  is  of  the 
same  strength. 


ARNICAS  FLOS 

Arnicae  Flos  (B.P.C.  ’34).  The  dried  flowerheads  of  Arnica 
montana  Linn.  Contains  not  more  than  2%  of  foreign  organic 
matter,  and  the  percentage  of  receptacles  with  their  attached 
involucres  is  not  less  than  25  and  not  more  than  33.  Yields  not 
less  than  15%  of  alcohol-soluble  extractive  (45%  alcohol)  by 
macerating  5  g.  of  the  air-dried  drug,  in  coarse  powder,  with 
100  ml.  of  the  alcohol  for  24  hours,  with  frequent  shaking,  filtering 
and  evaporating  25  ml.  to  dryness  and  drying  at  100°.  Arnica, 
N.F.  V,  should  contain  not  more  than  3%  of  foreign  organic 
matter. 

Arnicae  Rhizoma  (B.P.C.  ’34).  The  dried  rhizome  and  rootlets  of  Arnica 
montana  Linn.  Should  not  contain  more  than  2%  of  foreign  organic  matter. 
Ash,  not  more  than  12%.  Yields  not  less  than  14%  of  alcohol-soluble  extractive 
(70%  alcohol). 


ARSENUM 

Arseni  Triiodidum  ( B.P .  ’32).  Asl3  =  455*7.  As  determined 
by  titration  with  N/10  iodine  in  presence  of  sodium  bicarbonate, 
it  contains  not  less  than  99-0%  of  the  pure  substance.  At  100°  it 
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lould  not  lose  iodine,  and  on  volatilisation  not  more  than  0*5% 
residue  remains.  Arseni  Iodidum,  U.S.P.  X,  as  determined 
r  halogen  content  by  titration  with  silver  nitrate  and  potassium 
docyanate,  contains  not  less  than  99%  of  Asl3,  after  drying  to 
>nstant  weight  over  sulphuric  acid. 

Arseni  Trioxidum  ( B.P .  ’32).  As203  =  197-9.  Contains  not  less  than 

'•8%  of  As203.  Residue  on  volatilisation,  not  more  than  0-1%.  Assayed  by 
ssolving  in  boiling  water  and  N/l  sodium  hydroxide,  adding  an  equal  quantity 
N/l  hydrochloric  acid  and  then  sodium  bicarbonate,  and  titrating  with 
/ 1 0  iodine.  Arsenious  sulphide  should  be  absent  as  shown  by  the  substance 
rming  a  clear  colourless  solution  in  20  parts  of  dilute  solution  of  ammonia, 
hich  does  not  become  yellow  when  diluted  with  an  equal  volume  of  water 
id  acidified  with  hydrochloric  acid.  Arseni  Trioxidum,  U.S.P.  X,  should 
ntain  not  less  than  99-8%  of  the  pure  substance  after  drying  to  constant 
sight  at  100°.  It  is  directed  that  when  administered  in  solid  form  it  must  not 
insist  of  particles  greater  than  0-0125  mm.  in  diameter. 

Liquor  Arsenicalis.  During  the  preparation  nearly  half  the  arsenious 
dde  combines  with  the  alkali  to  form  meta-arsenite,  KAsOa,  the  remainder 
ssolving  uncombined  in  the  meta-arsenite  solution.  On  neutralising  with 
id  the  compound  is  decomposed,  the  final  product  consisting  simply  of  a 
lution  of  arsenious  oxide  and  potassium  chloride. — C.  Morton,  Quart.  J. 
harm.,  1933,  4. 

Numerous  complaints  have  been  made  that  this  preparation  is  liable  to  yield 
deposit  of  As203  crystals  and  to  become  fungoid.  After  thorough  investigation 
M.  Smelt  (Quart.  J.  Pharm.,  1932,  375)  reported  that  the  growth  of  moulds 
uld  be  inhibited  by  adjusting  the  to  2-0  or  to  8-0,  and  the  deposition  of 
ystals  by  adjusting  the  pH  to  less  than  3-0  or  more  than  9-0.  The  paper  gives 
ferences  to  the  principal  previous  investigations. 

Ferri  Arsenas  (B.P.C.  ’34).  Assayed  by  titration  in  diluted  sulphuric 
id  solution  with  potassium  permanganate,  it  contains  not  less  than  10% 
ferrous  iron  calculated  as  Fe3(As04)2. 

Sodii  Arsenas  Anhydrosus  (B.P.C.  ’34).  Na2HAs04  =  185-9.  Loses 
>t  more  than  2%  at  150°  and  then  contains  not  less  than  99-5%  of  the  pure 
mpound.  Assayed  by  interaction  with  potassium  iodide  in  a  50%  hydro- 
Lloric  acid  solution,  and  titration  of  the  liberated  iodine  with  standard  sodium 
iosulphate.  The  crystallised  salt  of  the  International  Protocol  contains 
>•85%  of  arsenic  acid.  Sodii  Arsenas  Exsiccatus,  N.F.  V,  is  required  to 
ntain  not  less  than  98%  of  Na2HAs04,  after  drying  to  constant  weight  at  150°. 
Arsenical  Sprays.  Lead  arsenate  is  used  much  for  fruit-tree  spraying,  as  is 
>o  calcium  arsenite.  Paris  Green,  syn.  Schweinfurth  Green,  Emerald  Green, 
itis  Green  or  French  Green,  i.e.,  copper  aceto-arsenite,  is  also  used.  The  sale 
arsenical  preparations  should  be  limited  to  registered  pharmacists  and  to 
:rsons  who  obtain  a  licence  for  the  possession  of  same. — Sir  W.  H.  Willcox, 
'it.  med.  J.,  ii/ 1 922,  371. 

Lead  Arsenate.  The  specification  of  the  Association  of  British  Insecticide 
anufacturers  (Bulletin  No.  82,  Ministry  of  Agriculture  and  Fisheries)  for  lead 
senate  (di-plumbic  arsenate,  PbHAsOJ  requires  lead  arsenate  powder  to  be  in 
e  form  of  fine  powder  free  from  lumps  and  grit,  and  to  contain  not  less  than 
%  of  arsenic  calculated  as  arsenic  pentoxide,  As205,  not  less  than  63%  of 
id  oxide  (PbO)  and  not  more  than  0-5%  of  water-soluble  arsenic  expressed 
As206.  A  limit  test  for  acidity  is  also  prescribed.  Lead  arsenate  paste  consists 
sentialiy  of  a  mixture  of  di-plumbic  arsenate  and  water;  it  should  contain  not 
;s  than  14%  of  arsenic  (As206)  and  not  less  than  28-4%  of  lead  oxide  (PbO). 
should  comply  also  with  tests  for  acidity  and  a  limit  of  0-5%  of  water-soluble 
senic. 

Arsenical  poisoning  from  apples,  it  is  said,  has  occurred  in  consequence 
incrustations  from  fruit  sprays,  e.g.,  Bordeaux  Mixture  and  Paris  Green. 

Of  39  samples  of  Jonathan,  King  David  and  Newtown  apples  only  five  were 
Lind  free  from  arsenic,  and  eleven  contained  more  than  the  statutory  limit, 
d  it  was  found  in  the  flesh  of  the  fruit  to  the  extent  of  about  3%  of  that  on  the 
el.  Even  scrubbing  was  found  to  leave  appreciable  amounts  6f  arsenic  on  the 
lit. — Brit.  med.  J .,  i/1926,  297. 

Examination  of  43  samples  of  Canadian  apples  for  arsenic  showed  one- 
Lth  contained  less  than  1/10,000  grain  per  lb.,  and  one-third  contained 
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1/10,000  to  1/190  grain  per  lb.  It  would  be  necessary  to  eat  3  lbs.  of  raw  app] 
at  a  time  to  ingest  the  minimal  medicinal  dose  of  arsenic. — Lancet ,  ii/ 1926,  8 
See  also  Analyst,  1926,  132,291. 

Arsenical  Weed  Killers.  The  solid  form  of  weed  killer  is  commonly  a  fii 
powder,  usually  coloured,  e.g.  the  “Eureka”  weed  killer  mentioned  in  tl 
Greenwood  case.  A  sample  was  found  to  contain  60%  arsenious  oxide  colour* 
with  phenolphthalein.  Accidental  poisoning  due  to  liquid  weed  killer  occurr< 
in  Sussex  in  1919,  when  a  sack  of  sugar  absorbed  a  quantity  of  liquid  wei 
killer  from  a  leaking  tin  placed  beside  it  in  transit  in  a  rail  carriage.  In  Ma 
1921,  an  inquest  was  held  on  a  woman  named  Hanktelow  at  Beckenham.  Tl 
source  of  the  arsenic  appeared  to  be  “Eureka”  weed  killer. 

Arsenic  in  any  shape  or  form  in  agriculture  and  horticulture  is  uncalled  fc 
For  surface-feeding  weeds  a  5%  solution  of  washing  soda  in  soapy  water 
quite  as  destructive  as  any  arsenical  weed  killer. — A.  McCutcheon,  Phan 
J.,  i/1926,  109. 

The  effect  of  these  enactments  (the  Protection  of  Animals  Act,  1911, 
amended  in  1927)  is  to  make  the  use  of  any  poisonous  weed  killer,  in  the  mann 
in  which  weed  killers  must  necessarily  be  applied,  a  criminal  offence. — Repo 
of  the  Poisons  Board,  May,  1935. 

Chronic  Arsenical  Poisoning .  An  inquiry  of  the  Swedish  Commission  in 
chronic  arsenical  poisoning  showed  that  normal  urine  might  contain  quantiti 
of  arsenic  hitherto  associated  only  with  chronic  arsenical  poisoning.  Tl 
amounts  present  in  the  urine  of  persons  on  known  diets  varied  from  0-0  up 
0-58  mg.  per  litre.  Increase  of  secretion  of  arsenic  traceable  to  eating  fi 
(especially  plaice)  which  might  contain  upwards  of  3  parts  per  million,  t 
arsenic  appearing  in  the  urine  within  24  hours. — Brit.  med.  J.,  ii/ 1 924,  931 

Arsenic  in  shell- fish. — Lancet,  ii/ 1 926,  1229. 

The  Llewellyn  Case.  The  deceased  was  found  to  have  arsenic  0-4  parts  p 
million  in  the  heart  and  liver  and  0-6  p.p.m.  in  the  kidney,  but  as  he  h; 
been  partial  to  plaice  and  other  fish  this  was  considered  sufficient  explanatic 
to  account  for  these  traces  of  arsenic,  and  a  verdict  of  “Death  from  Natui 
Causes”  was  given. — Sir  W.  M.  Willcox,  Brit.  med.  J.,  i/1929,  996. 

Arsenic  poisoning  of  the  whole  crew  of  a  French  ship  (32  men)  from  drinkii 
wine  over  a  period  of  3  months  found  to  contain  12  mg.  of  arsenic  per  litre.- 
per  Lancet ,  ii/ 1932,  690. 

Exfoliative  dermatitis  due  to  arsenic  absorption  from  wall-paper. — p 
J.  Amer.  med.  Ass.,  ii/ 1929,  1176. 

Arsenic  eating.  20  grains  of  coarsely  powdered  arsenic  consumed  daily 
an  arsenic  factory.  Wishing  to  give  it  up,  the  man  promptly  had  severe  gasti 
pain  and  diarrhoea;  he  collapsed  and  died. — Brit.  med.  J.,  ii/ 1 909,  1803. 

In  Styria,  where  arsenic  is  plentiful  owing  to  its  production  in  the  smeltii 
of  iron  ore,  there  are  many  arsenic  addicts.  Nearly  every  peasant  has  arsenic 
the  house.  It  is  used  inter  alia  as  a  “love  potion,”  a  remedy  for  impotence,  ai 
to  induce  abortion.  As  much  as  0-4  g.  can  be  taken  by  some  of  these  addic 
without  serious  effect. — per  J.  Amer.  med.  Ass.,  ii/ 1 929,  1079. 

TESTS  FOR  ARSENIC 

The  modified  Gutzeit  Test  is  used  in  the  B.P.  ’32  and  B.P.C.  ’34  wi 
precise  directions  and  a  list  of  limits  of  arsenic  in  the  substances  to  be  tested 
given  in  parts  per  million. 

Marsh’s  Test  consists  in  generating  hydrogen  electrolytically  or  by  means 
acid  and  zinc,  and  adding  the  substance  to  be  tested.  If  arsenic  be  prese 
arseniuretted  hydrogen  is  evolved,  and  deposits  metallic  arsenic  in  the  coo 
parts  of  the  delivery  tube,  which  is  heated  at  a  suitable  point. 

The  sensitiveness  of  zinc  is  invariably  increased  by  the  use  of  cadmium  sulphi 
and  the  use  of  this  salt  must  be  regarded  as  an  essential  and  inseparable  feate 
of  the  Marsh-Berzelius  process. 

Estimation  of  arsenic  especially  with  regard  to  determination  in  the  tissu 
Zinc  is  unsatisfactory.  The  arsenic,  e.g.,  in  a  Marsh,  does  not  appear  until  t 
experiment  has  proceeded  for  a  period  of  time.  The  suggestion  that  there  may 
deposits  or  nuclei  of  arsenic  in  impure  zinc  is  certainly  good.  The  electroly 
apparatus  of  Thorpe  is  preferable  to  Marsh. — G.  Roche  Lynch,  Lancet,  ii/ 1 9: 
629. 

Keratin  tissues  take  up  a  proportionately  greater  amount  of  arsenic  than  otl 
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ssues  of  the  body.-— Prof.  Sydney  Smith,  Sect,  of  Forensic  Medicine,  R.M.A. 
ent.  Meeting,  1932,  Brit.  rned.  J.,  ii / 1932,  320. 

Reinsch’s  Test  consists  in  heating  the  substance  with  concentrated  hydro- 
lloric  acid  and  copper  foil;  the  arsenic  is  deposited  as  arsenide  on  the  foil 
om  which  it  may  be  sublimed  after  washing  and  drying. 

Biological  Test.  The  addition  of  a  substance  containing  a  trace  of  arsenic 
i  a  growing  culture  of  PeniciUium  brevicaule  causes  in  a  few  minutes  an 
solution  of  arsine  which  can  be  detected  by  the  smell.  OOOOOOOl  g.  of  As 
m  be  detected. — B.  Gosio,  Boll.  1st.  sieroter.  Milano ,  1932,  61,  597. 

The  gas  evolved  is  trimethylarsine. — -  F.  Challenger  et  al.,  J.  chem.  Soc., 
}33,  95. 

ORGANIC  ARSENIC  COMPOUNDS 

Acetarsol  ( B.P.C .  ’34).  CgHujOaNAs^ 275-0.  It  may  be  assayed  by  the 
rocess  of  the  British  Pharmaceutical  Codex  in  which  a  solution  of  the  substance 
i  water  with  a  few  drops  of  N/l  sodium  hydroxide  is  boiled  with  ammonium 
ersulphate  until  colourless;  2N  oxalic  acid  is  added  and  boiled  until  carbon 
ioxide  is  no  longer  evolved,  then  2N  sulphuric  acid  and  potassium  iodide  are 
Ided  and  the  solution  boiled  until  it  is  a  pale  straw  colour;  after  decolonisation 
ith  a  few  drops  of  sodium  thiosulphate,  dilution  with  water,  addition  of  2N 
)dium  carbonate  and  an  excess  of  sodium  bicarbonate,  it  is  titrated  with  N/10 
Tine  using  starch  mucilage  as  indicator;  it  should  contain  not  less  than  27-C>% 
id  not  more  than  27-4%  of  As.  Complies  with  a  test  for  limit  of  free  amino- 
fid.  (For  further  information  on  this  compound  see  Volume  I,  page  186, 
nder  Stovarsol.) 

Arsphenamina  (B.P.C.  ’34).  Complies  with  biological  tests,  carried  out 
t  an  approved  institution  or  laboratory,  for  maximum  toxicity  and  therapeutic 
otency  (vide  infra)  and  contains,  when  determined  by  an  approved  method, 
om  30%  to  34%  of  As.  It  is  controlled  by  regulations  made  under  the 
'herapeutic  Substances  Act,  1925,  the  standard  preparation  for  Great  Britain 
id  Northern  Ireland  being  kept  in  the  National  Institute  for  Medical  Research, 
ondon.  It  is  not  included  in  the  B.P.  ’32  because  it  is  now  very  little  used.  The 
ercentage  of  As  may  be  determined  by  the  B.P.  C.  method  for  Sodii  Aminarsonas. 
/hen  kept  in  sealed  phials  at  a  temperature  of  56°  for  twenty-four  hours,  it 
;tains  its  colour,  physical  properties  and  solubility.  It  should  comply  with  tests 
>r  solubility  in  water,  a  sodium  hydroxide  solution  and  a  sodium  chloride  solution, 
rsphenamine,  U.S.P.  X,  complies  with  the  requirements  of  the  United 
tates  Public  Health  Service  and  contains  not  less  than  30%  of  arsenic.  Assayed 
y  digesting  for  ten  minutes  with  five  times  its  weight  of  powdered  potassium 
ermanganate  and  25  volumes  of  diluted  sulphuric  acid,  mixing  well,  a  further 
3  volumes  of  concentrated  sulphuric  acid  is  then  added  in  small  portions,  the 
rown  precipitate  dissolved  with  just  sufficient  hydrogen  peroxide,  diluted  and 
filed  to  expel  the  excess;  sufficient  potassium  permanganate  is  added  to 
roduce  a  pink  coloration,  this  being  decolorised  with  a  drop  of  N/10  oxalic 
fid;  the  cooled  solution  is  then  set  aside  in  the  dark  for  one  hour  with  potassium 
dide  when  the  liberated  iodine  is  titrated  with  N/10  thiosulphate;  a  blank 
tration  is  made. 

Salvarsan,  neosalvarsan,  salvarsan-sodium,  silver-salvarsan,  neosilver- 
ilvarsan  and  sulphoxyl-salvarsan  are  official  in  the  P.G.  VI. 

Quantitative  methods  for  the  determination  of  arsenic  in  organic  arsenical 
impounds  are  also  described  in  Methods  of  Analysis  ( A.O.A.C. ,  1930,  479). 
Tests  for  Arsphenamirte:  Recognition  in  Medico- Legal  Cases.  The 
jhaviour  of  arsphenamine  with  the  usual  reagents  for  arsenic  has  been  in- 
istigated  to  find  a  method  of  distinguishing  between  it  and  inorganic  arsenic 
l  medico-legal  cases. 

Muscle  from  a  patient  who  had  died  three  weeks  after  injections  of  arsphena- 
ine  still  gave  reactions  for  arsenic.  The  drug  gives  the  Reinsch,  Marsh, 
utzeit  (after  oxidising  and  reducing)  and  biological  tests  for  arsenic.  The 
flowing  serve  to  distinguish  arsphenamine  from  inorganic  forms  of  arsenic, 
fith  Bettendorf’s  reagent  it  gives  an  amorphous,  yellow  ppt.  which  dissolves 
i  warming  and  reappears  on  cooling.  H2S  gives  no  ppt.  even  after  a  solution 
'  the  drug  has  been  boiled  with  HC1.  The  organic  part  of  the  arsphenamine 
olecule  gives  certain  reactions,  which  may  afford  confirmatory  evidence  of  the 
*esence  of  the  drug,  thus: — The  corresponding  diazo-derivative  gives  a 
laracteristic  red  to  violet  precipitate  with  a-naphthylamine,  which  may  be 
slated  and  examined  for  arsenic  by  the  Reinsch  or  Gutzeit  test.  Sodium  ami’nar- 
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sonate  behaves  similarly,  giving  a  red  azo-dye,  but  the  diazotised  arsphenamiir 
gives  no  colour  with  [3-naphthylamine,  whilst  sodium  arminarsonate  gives 
vermilion-red  azo  colouring  matter  with  the  [3-amine. 

Minced  horseflesh  sprayed  with  arsphenamine  solution  and  kept  for  14  da^ 
was  extracted  with  alcohol,  slightly  acidified  with  HC1.  The  residue  so  obtaine 
gave  positive  results  with  the  Reinsch,  Gutzeit,  and  a-naphthylamine  test 
but  negative  results  with  Bettendorf’s  reagent,  and  with  hydrogen  sulphid 
So  far  it  has  proved  impossible  to  obtain  good  results  by  applying  to  arsphe^ 
amine  ordinary  toxicological  methods  for  the  estimation  of  arsenic,  the  latt 
being  obtained  only  to  the  extent  of  from  29%  to  29-5%  out  of  the  34 
present. — J.  chem.  Soc.  Abstr.,  ii/1911,  448.  See  also  Sir  W.  IT.  Willco> 
Brit.  med.  J.,  i/1916,  474. 

Estimation  of  the  arsenic  excreted  in  the  urine  has  been  conducted,  t 
general  conclusions  being:  ( a )  the  elimination  begins  rapidly;  ( b )  the  durati* 
of  the  passing  of  arsenic  in  the  urine  is  longer  than  was  thought;  (c)  aft 
subcutaneous  injection  the  elimination  is  concluded  more  rapidly  than  by  tl 
intramuscular  method;  {d)  simultaneous  use  of  mercury  caused  delay  in  elimi 
ating  the  arsenic;  ( e )  potassium  iodide  given  at  the  same  time  shortens  t 
duration  of  the  arsenic  elimination. 

It  appears  the  excretion  is  much  slower  with  salvarsan  than  with  Atox: 
or  Arsacetin  when  injected  subcutaneously;  also  that  whilst  Atoxyl  ar 
Arsacetin  are  excreted  quickly  and  almost  completely  by  the  urine,  in  tl 
case  of  “606”  the  arsenic  is  largely  to  be  found  in  the  faeces. 

After  hypodermic,  gastric  or  intramuscular  use  the  elimination  of  arser 
in  the  urine  lasts  about  25  days.  The  arsenic,  it  is  said,  is  largely  changed  in 
the  ionic  condition,  and  this  may  be  related  to  its  antisyphilitic  action. 
./.  chem.  Soc.  Abstr.,  ii/1912,  968. 

For  references  to  untouard  results  see  Vol.  I. 

Biological  Tests. 

Arsphenamine  must  be  tested  for  toxicity  and  therapeutic  activity.  T 
Regulations  under  the  Therapeutic  Substances  Act,  1925,  do  not  give  directio 
for  these  tests,  but  the  directions  are  supplied  on  application  to  the  Minist 
of  Health.  The  directions  describe  the  tests  carried  out  in  the  National  Institu 
for  Medical  Research,  London. 

(a)  Toxicity  Test.  This  is  carried  out  on  mice  of  uniform  wreight.  0T  g. 
arsphenamine  is  weighed  and  dissolved  in  about  6  ml.  of  water.  The  wat 
is  freshly  distilled,  being  condensed  and  collected  in  glass  vessels.  0-45  ml. 
2N  sodium  hydroxide  is  added,  the  liquid  shaken  and  diluted  to  10  ml.  With  tt 
1%  solution  five  mice  are  injected  with  a  dose  corresponding  to  0T  mg.  per  j 
and  five  mice  with  a  dose  of  0  125  mg.  per  g.  The  injections  are  made  into  t 
tail  vein.  The  mice  are  observed  during  3  days.  The  sample  is  regarded  as  n 
unduly  toxic  provided  that  at  least  three  mice  out  of  five  have  survived  ea 
dose. 

(b)  Test  for  Therapeutic  Potency.  The  curative  action  of  each  sample 
tested  on  mice  infected  with  a  species  of  trypanosome.  Trypanosoma  equiperdu 
is  commonly  used  because  it  is  non-pathogenic  to  man.  This  strain  of  trypan 
some  is  carried  for  long  periods  in  guinea-pigs  and  is  transferred  to  rats 
injecting  some  of  the  guinea-pigs’  blood  into  the  peritoneal  cavity.  When 
test  is  to  be  carried  out  some  thirty  mice  are  infected  from  the  blood  of 
infected  rat.  The  trypanosomes  in  the  rat’s  blood  are  counted  and  each  mou 
receives  0-5  ml.  of  a  suspension  containing  a  certain  number  of  organisms.  Aft 
2  days  the  trypanosomes  in  the  blood  of  each  mouse  are  counted.  The  haemocyt: 
meter  apparatus  for  counting  red  blood  cells  is  used,  the  trypanosomes  bei: 
stained  with  methyl  violet.  Those  mice  are  used  for  the  test  which  conta 
in  their  blood  not  less  than  100,000  and  not  more  than  500,000  trypanosom 
per  cu.  mm.  of  blood.  At  least  ten  mice  are  then  injected  by  way  of  the  t 
vein  with  the  sample  being  tested,  a  dose  of  0-01  mg.  per  g.  being  given; 
least  ten  mice  are  also  injected  with  the  standard  sample  of  arsphenamine 
the  same  dose.  The  blood  of  the  mice  is  then  examined  daily  for  the  next  fo 
days  to  discover  the  rate  of  disappearance  of  trypanosomes.  A  sample  is  on 
accepted  as  satisfactory  if  its  curative  action  is  at  least  as  quick  as  that  of  t 
standard  and  is  seen  in  as  large  a  proportion  of  mice. 

Arsphenamina  Argentica  ( B.P.C .  ’34).  Controlled  by  regulations  ma« 
under  the  Therapeutic  Substances  Act  and  complies  with  biological  tesi 
carried  out  in  an  institution  or  laboratory  approved  by  the  licensing  authoril 
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tor  maximum  toxicity  and  therapeutic  potency  0 vide  infra)  By  an  approved 
method,  such  as  that  given  under  Sodii  Ammarsonas,  it  contains  not  less  than 
1 8%  and  not  more  than  21  %  of  As;  it  contains  not  less  than  12  /0  and  not  more 
than  13%  of  Ag,  estimated  by  an  approved  method  The  »  0  aqueous  solution 
should  be  almost  black,  and  alkaline  to  litmus,  and  on  the  addition  of  sodium 
hydroxide  or  sodium  carbonate  nc  precipitate  is  produced,  but  with  sodium 
bicarbonate  a  precipitate  appears.  It  may  be  assayed  for  Ag  by  adding  ammonium 
persulphate  to  an  aqueous  solution  and  boiling  until  colourless,  diluting,  adding 
nitric  acid  and  titrating  with  N/50  ammonium  thiocyanate  to  ferric  ammonium 
sulphate  indicator. 

For  the  toxicity  test,  doses  corresponding  to  0-125  mg.  and  to  0-15  mg.  per  g. 
body  weight  are  injected  in  1%  solution  into  the  tail  vein  of  each  of  five  mice. 
Three  mice  must  survive  each  dose.  For  the  therapeutic  test  a  0-05  /Q 
solution  is  injected  into  infected  mice.  Five  receive  0-009  mg.  per  g.  body  weight 
and  five  receive  0-008  mg.  The  tests  are  performed  as  for  arsphenamine. 

Neoarsphenamina  ( B.P .  ’32).  Controlled  by  regulations  made  under  the 
Therapeutic  Substances  Act  and  complies  with  biological  tests,  carried  out  in  an 
approved  institution  or  laboratory,  for  maximum  toxicity  and  therapeutic 
potency  ( vide  infra).  The  standard  preparation  oi  neoarsphenamine  is  kept  in 
the  National  Institute  for  Medical  Research,  London.  It  complies  with  a  test 
for  solubility,  and  absence  of  arsphenamine.  Kept  in  sealed  phials  tor  -4  hours 
at  56°  it  retains  its  colour,  physical  properties  and  solubility.  Neoarsphenamina 
U.S.P.  X,  complies  with  the  requirements  of  the  United  States  Public  Health 
Service  and  should  contain  not  less  than  19%  of  As,  determined  by  the  U.S.P.  X 


process  for  Arsphenamine. 

The  B.P.  standard  for  the  As  content  should  have  been  the  same  as  that 
included  in  the  Regulations  under  the  Therapeutic  Substances  Act,  namely 
18%  to  21%. — Pharm.  J .,  ii/ 1 932,  129. 


Biological  Tests.  . 

Neoarsphenamine  is  tested  for  toxicity  and  potency  by  tests  similar  to  those 

given  for  arsphenamine.  .  .  , 

(a)  Toxicity  test.  An  important  study  of  the  toxicity  of  neoarsphenamine  has 
been  published  by  Durham,  Gaddum  and  Marchal  (1929,  Spec .  Rep .  Ser.  vied . 
Res.  Conn.,  Lond.,  No.  128).  They  determined  the  curve  relating  the  percentage 
of  mice  killed  to  the  dose  injected,  obtaining  a  curve  for  mice  of  14  g.  and  also  for 
mice  of  19  g.  The  dose  of  the  international  standard  neoarsphenamine  which 
kills  50%  of  mice  of  14  g.  weight  is  8-1  mg.  By  international  agreement  samples 
are  allowed  to  pass  the  test  if  they  do  not  exceed  the  toxicity  of  the  standard 
by  more  than  20%,  hence  it  would  be  expected  that  the  dose  of  a  sample  to  be 

injected  would  be  g  X  8-1  or  6-75  mg.  Actually  the  requirement  in  Gt. 

Britain  is  more  lenient  than  this,  for  the  dose  to  be  injected  is  only  6  mg.,  from 
which  it  follows  that  samples  exceeding  the  toxicity  of  the  standard  by  35% 
are  accepted.  Apparently  no  country  imposes  a  more  severe  standard  than  this 
despite  the  international  agreement  to  do  so.  The  test  requires  a  dose  of  6  mg. 
in  2%  solution  to  kill  not  more  than  15  out  of  30  mice  of  13  to  15  g.  weight. 
Experience  has  shown  that  some  samples  which  pass  this  test  are  more  toxic 
when  injected  in  stronger  solution,  and  therefore  a  subsidiary  test  in  which  a 
5%  solution  is  used  is  also  performed.  A  dose  equivalent  to  0;225  mg.  per  g. 
is  injected  into  five  rats,  of  which  not  more  than  one  may  die  if  the  sample  is 
to  be  approved. 

( b )  Therapeutic  test.  The  test  is  similar  to  that  for  arsphenamine.  Five 
infected  mice  receive  0-03  mg.  per  g.  as  a  0-2%  solution,  and  5  mice  receive 
0-025  mg.  per  g.  Similar  doses  of  the  standard  are  also  given  to  the  same  number 
of  other  mice. 

Variations  in  Toxicity  and  Trypanocidal  and  Spirochceticidal 
Properties.  18  samples,  prepared  by  7  different  laboratories,  of  neoarsphena¬ 
mine  purchased  on  the  open  market  were  found  to  vary  considerably.  The 
maximum  tolerated  dose  for  white  rats  varied  from  0-200  g.  to  0-300  g.  per 
kilo  of  weight;  the  average  minimal  trypanocidal  dose  varied  from  0-004  to 
0-008  g.  per  kilo  weight,  28%  being  incompletely  trypanocidal;  and  with  the 
average  minimal  spirochaeticidal  dose  for  rabbits  with  acute  syphilitic  orchitis 
of  0-020  g.  per  kilo,  14  samples  were  completely  spirochaeticidal  in  this  dose 
while  6  were  not.  The  establishment  of  standards  urged. — J.  F.  Schomberg 
and  J.  A.  Kolmer,  J.  Amer.  med.  Ass.,  i/1933,  183. 
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Suipharsphenamina  (B.P.  ’32).  Controlled  by  the  regulations  made 
under  the  Therapeutic  Substances  Act,  1925.  The  standard  preparation  is  kept 
in  the  National  Institute  for  Medical  Research,  London.  It  complies  with 
biological  tests,  carried  out  in  an  institution  or  laboratory  approved  by  the 
licensing  authority,  for  maximum  toxicity  and  therapeutic  potency  (vide 
infra).  It  should  comply  with  a  test  for  absence  of  arsphenamine,  and  should 
retain  its  colour,  physical  properties  and  solubility  when  kept  in  sealed  phials 
at  56°  for  24  hours. 

Constitution.  The  constitution  given  in  the  B.P.  is  not  correct.  It  appears 
to  be  a  sodium  salt  of  3  :  3'  -diamino-4  :  4'-clihydroxyarsenobenzene-00/N- 
trimethylenesulphurous  acid. — 


H2N 


nh2-ch2-o-so2h 


in  which  a  methylenesulphite  group  is  attached  to  a  phenolic  group. — W.  J.  C. 
Dyke  and  H.  King,  J.  chem.  Soc.,  1933,  1003. 

The  biological  tests  for  sulphar sphenamine  are  similar  to  those  for  neo- 
arsphenamine  except  that  the  doses  are  given  by  subcutaneous  injection.  For 
the  toxicity  test  on  mice,  the  volume  injected  into  each  mouse  of  14  g.  is 
0-35  ml.  of  a  2%  solution;  for  the  subsidiary  test  on  rats  each  rat  receives  0-35 
mg.  per  g.  in  10%  solution.  For  the  therapeutic  test,  five  mice  receive  0-05 
mg.  per  g.  and  five  mice  receive  0-04  mg.  per  g.,  both  given  as  a  0-2%  solution. 

Sodii  Aminarsonas  ( B.P.C .  ’34).  C6H703NAsNa  — 239-0.  Contains 

from  24%  to  25-6%  of  As.  when  assayed  by  the  method  of  the  B.P.C.  ’34:. 
0-2  g.,  accurately  weighed,  is  heated  for  1  hour  with  5-5  ml.  of  sulphuric  acid 
and  1  ml.  of  fuming  nitric  acid;  to  the  slightly  cooled  product  15  drops  of 
fuming  nitric  acid  are  added  and  heat  applied  for  a  further  5  minutes;  1  g.  of  am¬ 
monium  sulphate  is  cautiously  added  and  after  cessation  of  evolution  of  nitrogen, 
cooling,  and  diluting  to  about  70  ml.,lg.  of  potassium  iodide  is  added  and  the  liquid 
concentrated  to  about  40  ml.;  after  decolorisation  with  just  sufficient  N/100 
sodium  thiosulphate  and  dilution  to  about  110  ml.,  the  addition  of  50  ml.  of  4N 
sodium  carbonate  and  a  slight  excess  of  sodium  bicarbonate,  for  neutralisation, 
the  mixture  is  titrated  with  N/10  iodine,  using  starch  mucilage  as  indicator. 

Sodii  Caccdylas  (B.P.C.  ’34).  C2H602AsNa,3H20  =  214-0.  By  the  B.P.C. 
method  for  Sodii  Aminarsonas  it  contains  from  72%  to  75%  of  C2H602AsNa. 
It  complies  with  limits  for  acidity  or  alkalinity  to  phenolphthalein,  disodium 
methyl  arsonate,  arsenate  and  phosphate.  The  U.S.P.  X  allows  the  same 
limits  for  the  anhydrous  substance,  assayed,  after  neutralisation  to  phenol¬ 
phthalein,  by  titration  with  N/l  hydrochloric  acid  to  methyl  orange.  Natrium 
kakodylicum,  P.G.  VI,  (CH3)2As02Na+ 3H20,  contains  32-8%  to  35%  of  arsenic. 

Tryparsonum  (B.P.C.  ’34).  C8H10O4N2AsNa,£H2O.  =  305-0.  Tryparsone 
contains  from  25-1%  to  25-5%  of  arsenic,  and  from  9-25%  to  9-5%  of 
nitrogen,  calculated  on  the  substance  dried  at  105°  to  110°,  at  which  temperature 
the  loss  is  not  less  than  2-5%  and  not  more  than  3-5%.  Should  comply  with 
tests  for  absence  of  soluble  inorganic  arsenates  and  for  absence  of  arsanilic  acid. 
A  dose  equivalent  to  0-75  g.  per  kilo  of  body  weight  produces  no  toxic  symptoms 
when  injected  intravenously  into  a  rabbit.  Assayed  for  arsenic  by  heating  with 
sulphuric  and  fuming  nitric  acids,  addition  of  ammonium  sulphate  and 
potassium  iodide,  boiling,  decolorisation  with  sodium  thiosulphate,  addition 
of  sodium  carbonate  and  sodium  bicarbonate,  and  titration  with  standard 
iodine.  Assayed  for  nitrogen  by  the  Kjeldahl  method,  distilling  the  ammonia 
formed  into  excess  of  standard  acid,  and  back  titrating  with  sodium  hydroxide 
using  methyl  red  as  indicator. 

For  information  concerning  the  composition  and  uses  of  this  important 
compound,  see  Tryparsamide  (Vol.  I,  page  188). 

Trypanocidal  action  and  chemical  constitution  of  arsenic  compounds. — 
IT.  King,  W.  O.  Murch  and  I.  E.  Balaban,  J.  chem.  Soc.,  1925,  2632,  2701. 


AZORUBRUM 

(and  Other  Medicinal  Dyes) 

Azorubrum  ( B.P.C  ’34).  C20H12N2O7S2Na2  =  502-2.  (Bor¬ 
deaux  B — Colour  Index  No.  88).  Sulphated  ash,  not  more  than 
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65%,  of  which  that  from  1  g.  dissolved  m  20  ml.  of  water  and 
2  ml.  of  dilute  hydrochloric  acid,  produces  no  precipitate  of  zinc 
ferrocyanide  upon  the  addition  of  1  ml.  of  poiasaium  f 
cyanide  solution.  Bordeaux  B  is  practically  unaffected  by  dilute 
acids  or  alkalis  or  by  exposure  to  sunlight,  but  in  use  it  must  not 
be  confused  with  other  dyes  known  by  the  same  name. 

Magenta  (B  P  C  ’34)  (Colour  Index  No.  677).  The  sulphated  ash  is  not 

iHcJ^ded.  .  _  ,  p  C.„HlfiN,ClS  =  319-7.  Methylene 


titanous  chloride  until  tne  Diue  tutum  «  ^  f  r  H  nt  an(j  a 

N/IO  titanous  chloride  is  equivalent  to  0-01598  g.  ot  Ci6n18W3m»,  ana 
pmity  of  not  less  than  80%  is  indicated.  The  solution 

colorised  with  potassium  iodide,  it  produces  a  deep  blue  flocculent  precipi 
tate  with  a  pale  blue  supernatant  liquid,  and  on  oxidation  with  p°taisium 
dichromate  gives  a  reddish-violet  colour  and  a  bluish- violet  precipitate,  the  blu 
™l“efA|  restored  with  sulphurous  acid.  A  limit  ?£  3H  O) 

Methylthiomnffi  Chloridum,  U.S.P  X,  is  the  tnhydrate  (Ci.HijN>Clfc s3H^O) 
and  loses  not  more  than  16%  at  110°;  ash,  not  more  than  1  /Q,  a  limit  ot  dextrin 
insoluble  in  boiling  alcohol  and  dried  at  100°,  corresponds  to  not  more  than  /0. 

In  the  absence  of  B.P.  limits  for  moisture  and  ash,.20%  of  the  material  may 
be  neither  water  nor  methylene  blue. — Pharm.  J .,  H/193Z,  l 2  .  . 

An  official  quantitative  method  for  the  determination  of  methylthionme 
chloride  in  tablets  and  capsules  is  described  in  Methods  of  Analysis  ( A.O.A.C  ., 

1930,  456.)  .  .  .  .  . 

Medicinal  methylene  blue  is  preferable  to  the  commercial  tor  ma  ing 
alcoholic  solutions  for  bacteriological  staining,  as  Deing  more  soluble,  cf. 
Loffler’s  alkaline  methylene  blue. 

For  the  use  of  methylene  blue  as  a  renal  function  test ,  see  p.  331. 
Methvlviola  (B.P.C.  ’34)  (Colour  Index  No.  680).  Methyl  violet  yields 
not  more  than  5%  of  sulphated  ash,  of  which  that  from  1  g.  gives  no  precipitate 
of  zinc  ferrocyanide  in  presence  of  hydrochloric  acid.  Limit  of  dextrin  insolub  e 

in  boiling  alcohol,  not  more  than  1%.  ,  rr>  0  ,  T, 

Novaurantia  (B.P.C.  ’34).  C16H10N>O7S1Na1  =  452-2.  (Colour  Index 

No  27)  Orange  G  yields  not  less  than  36%  and  not  more  than  50  /o  of 
sulphated  ash.  The  sulphated  ash  from  1  g.  gives  no  precipitate  of  zinc 

^Rubrurn  Scarlatinum  (B.P.C.  ’34).  (Colour  Index  No.  258).  Scarlet 
red  vields  not  more  than  10%  of  sulphated  ash.  ^  _ , 

Tartrazina  (B.P.C.  ’34).  C16H909N4S2Na3  =  534-2.  (Colour  Index  o. 

640).  Leaves  not  more  than  80%  of  sulphated  ash,  which  complies  with  the 

“"vhia' Crystaliina  (B.P.C.  *34).  (Colour  Index  No.  681)  Crystal  violet 
yields  not  more  than  5%  of  sulphated  ash,  which  should  comply  with  the  limit 

Viride  Maiachitum  (B.P.C.  ’34).  (Colour  Index  No.  657).  Malachite 
green  yields  not  more  than  1  %  of  sulphated  ash,  which  should  comply  with 

the  limit  test  tor  zinc.  .  ._  T  ^  T  x  \t  o t t a  qo  q 

Viride  Nitens  (B.P.C.  ’34).  (Colour  Index  No.  662).  C27H33N2SO4H  — 482-3. 
Brilliant  green  yields  not  more  than  5%  of  sulphated  ash  which  complies  with 

the  limit  test  for  zinc.  „  _ 

Indicar xninum  (B.P.  ’32).  C16H808N2S2Na2  =  466.2.  Indigo  carmine  is 

assayed  by  titration  with  N/10  potassium  permanganate  m  warm  solution 
acidified  with  an  equal  volume  of  dilute  sulphuric  acid,  the  colour  changing 
from  green  to  pale  yellowj  each  ml.  of  N/10  potassium  permanganate  is 
equivalent  to  0-0133  g.  of  CieH8G8N2S2Na2  of  which  not  less  than  90  /Q  should 
be  indicated,  calculated  on  the  substance  dried  at  100°.  Loss  at  100  ,  not  more 
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than  10%,  and  the  residue  on  ignition  and  re-ignition  with  sulphuric  acid  is 
then  not  less  than  30%  and  not  more  than  40%.  Sodii  Indigotindisulphonas, 
U.S.P.  X,  after  drying  at  100°,  leaves  not  more  than  2%  of  residue  insoluble 
in  water.  Tests  for  starch  or  starch  iodide  and  iron  ferricyanide  or  ferrocyanide 
are  included. 

For  the  use  of  indigo-carmine  as  a  renal  function  test  see  p.  330. 

Indigo  or  Indigotin  ( natural )  is  obtained  from  the  shoots  of  Indigofera 
tinctoria  (Leguminosae)  in  India  and  Java,  by  maceration  with  lime  and 
water.  The  pure  substance  has  the  composition  C16H10N2O2. 

Indigo  Soluble  as  mostly  understood  is  the  acid  substance  not  the  sodium 
salt. 

Isatin.  C3H5N02.  Yellowish-red  prismatic  crystals  obtainable  by  oxidising 
indigo  with  chromic  or  nitric  acid,  also  by  boiling  o-nitrophenylpropiolic  acid 
with  caustic  soda. 

Litmus,  syn.  Lackmus  (German),  is  a  blue  pigment  obtained  from 
Roccella  tinctoria  (Discomycetes).  Employed  chiefly  as  an  indicator  for  acid  and 
alkali  as  Litmus  Paper,  also  in  form  of  solution  in  volumetric  analysis.  Litmus 
is  made  in  Holland  by  fermenting  lichens  in  presence  of  ammoniacal  liquids 
and  potash. 

Litmus  Solution  (see  Indicators,  p.  221). 

In  titration,  all  C02  must  be  removed  by  boiling  before  taking  end  reaction. 
Not  suitable  for  weak  bases.  Quinine,  morphine  and  strychnine  are  neutral 
to  it  and  the  acids  in  their  salts  can  be  titrated  as  if  base  were  absent. 

Carbon  dioxide  only  turns  litmus  “wine  red”  when  alkaline  bicarbonates 
are  present  as  impurities,  otherwise  it  turns  it  red  just  like  any  other  acid. 

Lacmoid,  also  known  as  Resorcin  Blue,  is  chiefly  diazo-resorcin.  Solution 
(0-2%  in  dilute  alcohol),  employed  as  indicator,  closely  resembles  litmus  in 
reactions. 

Cudbear ,  syn.  Red  Indigo,  a  purplish-red  powder  obtained  by  the  am¬ 
moniacal  fermentation  of  Lecanora  tartarea  and  other  lichens,  designated  in 
Germany  Persio ,  in  France  Orseille  de  terre.  Except  for  the  fact  that  it  is  in 
the  condition  of  a  fine  powder  it  is  virtually  the  same  as  orchil. 

Archil,  syn.  Orchil.  The  word  Archil,  or  more  properly  Orchil,  was  originally 
the  name  of  the  plant  from  which  the  dye,  which  goes  under  this  name,  is 
obtained.  It  appears  that  before  the  introduction  of  orchil  into  this  country 
a  similar  dye  obtained  from  certain  lichens  in  Scotland  was  in  use  under  the 
name  “Cork.”  This  is  given  in  Miller’s  “Plant  Names”  as  the  name  of  the 
lichens  yielding  archil. 

It  is  made  from  various  lichens,  e.g.,  Roccella ,  Lecanora,  etc.  The  lichens 
are  ground  up  and  fermented  with  addition  of  stale  urine  or  ammonia.  Its 
production  is  similar  to  that  of  litmus  except  that  the  potash  is  omitted. 
In  commerce  it  is  usually  in  the  form  of  a  pasty  mass  known  as  archil  (French, 
Orseille  en  pate). 

Turnsole,  syn.  Tournesol  (French).  The  familiar  colouring  used  on  Dutch 
cheeses.  The  word  has  been  more  particularly  applied  to  a  product  from  Chrozo- 
phora  tinctoria  A.  Juss  ( Croton  tinctorius  Linn.) — a  native  of  Southern  Europe  and 
the  Orient.  Rags  soaked  in  the  juice  of  this  plant  are  exported  to  Holland. 
They  change  colour  on  exposure  to  ammonia  vapour,  and  this  purple  colour 
can  be  extracted  with  water  for  the  purpose  in  question.  Turnsole  was  at  one 
time  supposed  to  form  the  colouring  matter  of  litmus. 


BALSAMUM  PERUVIANUM 

Balsamum  Peruvianum  ( B.P .  ’32).  Balsamic  esters,  deter¬ 
mined  by  extraction  with  ether  in  alkaline  solution,  evaporation 
and  drying  at  100°  for  30  minutes,  not  less  than  53%  and  having 
a  saponification  value  of  not  less  than  235.  Balsamum  Peruvianum, 
U.S.P.  X,  by  a  similar  but  aliquot  part  method,  yields  50%  to  60% 
by  weight  of  cinnamein,  having  a  saponification  value  of  235  to 
238;  acid  number,  56  to  84. 

It  would  be  wiser  to  include  a  lower  minimum  limit  for  balsamic  esters. — 
A.  D.  Powell,  Quart.  J.  Pharm.,  1932,  554. 
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Various  qualitative  tests  for  the  detection  of  adulteration  ate  described. 

E.  M.  Smelt,  Quart.  J.  Pharm.,  1932,  378.  1QO/ 

Baisamum  Tolutanum  (B.P.’32).  Free  balsamic  acid  content,  19  /Q  tc  -  /o> 

and  total  balsamic  acid  content,  35%  to  50%,  both  calculated  with  re  eren  e 
to  the  dried  alcohol-soluble  matter.  Assayed  by  precipitation  for  tree  balsamic 
acids  in  an  alcoholic  potash  solution  and  total  balsamic  acids  in  a  sapom  t 
solution,  with  magnesium  sulphate,  filtration  and  extraction  ot  the  aci  i  e 
filtrate  with  ether,  transferring  to  sodium  bicarbonate  solution  re-extraction 
with  ether  and  drying  in  a  vacuum  desiccator  over  sulphuric  acid.  Acid  value, 
by  a  specified  process,  97  to  160;  ester  value,  47  to  95;  saponification  va  ue, 
170  to  224 — all  calculated  on  the  dry  alcohol-soluble  matter.  Matter  insoluble 
in  alcohol,  not  more  than  4%.  Loss  in  vacuo  over  sulphuric  acid,  not  more  than 
4%.  Tolu,  U.S.P.  X,  has  an  acid  number  of  112  to  168  and  a  saponification 

value  of  154  to  220.  .  ,  ,  , 

Benzoinum  (B.P.  ’32).  Sumatra  benzoin  only  is  official  1  he  dry  alcohol- 

soluble  matter  yields  from  19%  to  29%  of  free  balsamic  acids,  and  3  >  o  to  /o 
of  total  balsamic  acids,  and  has  an  acid  value  of  1 15  to  163,  an  ester  \alue  of 
to  83,  and  a  saponification  value  of  169  to  223.  Alcohol-insoluble  residue, 
dried  at  100°,  not  more  than  20%.  Loss  in  vacuo  over  sulphuric  acid,  not  more 
than  10%.  Ash,  not  more  than  2%.  The  U.S.P.  X  requires  Sumatra  benzoin 
to  yield  75%  of  alcohol-soluble  extractive  and  not  more  than  1%  of  acid- 
insoluble  ash,  and  Siam  benzoin,  not  more  than  1  %  of  foreign  organic  matter, 
90%  of  extractive,  and  not  more  than  0-5%  of  acid-insoluble  ash. 

The  B.P.  ash  limit  is  too  stringent  and  the  acid  and  ester  values  will  exclude 
many  genuine  samples. — E.  J.  Parry,  Chem.  &  Drugg.,  ii/1932,  251. 

Styrax  (B.P.  ’32).  Loses  in  one  hour  on  a  water-bath  not  more  than  o  /0 
of  its  weight  and  then  contains  not  less  than  30%  of  total  balsamic  acids,  has  an 
acid  value  of  55  to  90,  an  ester  value  of  100  to  133,  and  a  saponification  value  of 
170  to  200.  Styrax,  U.S.P.  X,  is  not  the  purified  product  and  both  the  Levant 
and  American  varieties  are  official.  After  purification  it  has  an  acid  value  of 
56  to  85  (Levant  storax)  or  38  to  85  (American  storax),  a  saponification  value  of 
160  to  200,  and  yields  not  less  than  25%  of  cinnamic  acid. 

Copaiba  (B.P.  ’32).  Residue,  when  heated  on  a  water-bath,  50%  to  6o  0. 
Sp.  gr.,  0-960  to  0-995.  Acid  value,  calculated  on  the  non-volatile  residue,  120 
to  160.  Optical  rotation  of  the  distilled  oil,  —7°  to  —  353.  Copaiba,  U.S.P.  X, 
has  sp.  gr.  0-940  to  0-995  at  25°  and  an  acid  value  of  the  original  balsam  of 
28  to  95;  the  residue  insoluble  in  absolute  alcohol  and  dried  at  8(>J  should 
not  be  more  than  5%;  the  volatile  oil,  obtained  by  steam  distillation,  should  not 
boil  below  250°  and  in  a  10  decimeter  tube  should  show  an  angular  rotation 
of  not  less  than  —5°  at  25°. 

Oleum  Copaibte  (B.P.C.  ’34).  Sp.  gr.,  0-895  to  0-908.  Optical  rotation, 
—  7°  to  —35°.  Refractive  index  at  20°,  1-495  to  1-500. 

Terebinthina  Canadensis.  The  balsam  obtained  from  Abies  balsamea  Mill 
(Pinaceae),  known  as  Canada  balsam.  It  has  a  refractive  index  approximating 
that  of  microscopic  glass,  and  “sets”  in  a  non-crystalline  transparent  condition, 
hence  is  used  as  a  mounting  medium.  In  preparing  for  use  it  has  to  be  gently 
heated  in  an  open  dish  for  a  week  or  more  until  a  small  quantity  removed 
becomes  brittle  when  placed  on  a  cold  slab.  Canada  balsam  1  part  by  weight 
in  xylol,  in  turpentine,  in  benzol,  and  in  chloroform,  each  1  by  measure,  are 
prepared  for  microscopic  use.  The  first  mentioned  is  chiefly  employed  and  is 
frequently  designated  “Xylol-Balsam.” 


BARBITONUM 

Barbitonum  (B.P.  ’32).  C8H1203N2:=:  184- 1 .  M.p.,  189°  to 
192°.  Ash  not  more  than  0*05%.  Neutral  and  basic  substances, 
not  more  than  0-1%.  Barbitalum,  U.S.P.  X ,  yields  not  more 
than  a  negligible  ash  from  0-5  g. 

Barbitonum  Solubile  (B.P.  ’32).  C8Hu03N2Na  =  206-1.  Yields,  by 
extraction  with  ether  from  acidified  solution  and  drying  at  100°,  barbitone 
equivalent  to  not  less  than  97%  of  the  pure  sodium  salt.  The  U.S.P.  X  requires 
Barbitalum  Solubile  to  lose  not  more  than  1  %  at  100°,  and  then  yield  88%  to 
90%  of  barbitone,  which  leaves  a  negligible  ash. 
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Phenobarbitomiro  ( B.P .  ’32).  CiaHiaOsNa  =  232-l.  M.p,,  173°  to  177°, 
Ash,  not  more  than  0-05%.  Phenobarbitalum,  U.S.P.  X,  leaves  a  negligible  ash, 

Fhenobarbitonum  Solubile  (B.P.  ’32).  C12H1103N2Na  =  254-1.  Contains 
not  less  than  95%  of  the  pure  substance. 

Aliobarhitonum  ( B.P.C .  ’34).  C10H12O3Na  =  208-1.  M.p.,  171°  to  172°. 
Ash,  not  more  than  0-1%. 

An  official  quantitative  method  for  the  determination  of  barbitone  or  pheno- 
barbitone  in  tablets  is  described  in  Methods  of  Analysis  (A.O.A.C.,  1930,  484). 

Extraction  and  Identification  of  Barbiturates  in  Urine.  To  500  ml.  of 
sample  add  50  ml.  of  15%  potassium  ferrocyanide  solution.  Shake  and  add  50  ml. 
of  a  solution  of  zinc  acetate  containing  112  g.  per  100  ml.  Again  shake,  filter 
and  acidify  filtrate  if  necessary  with  acetic  acid.  Extract  the  filtrate  with 
5  successive  portions  of  75  ml.  of  ether,  dry  the  ethereal  extracts  over 
anhydrous  sodium  sulphate  and  distil  off  the  ether.  Extract  the  residue  with 
20  ml.  of  boiling  alcohol,  filter  into  a  tared  dish  and  evaporate  to  dryness.  If 
the  residue  is  white,  it  is  weighed;  if  not  white,  dissolve  in  water,  decolorise 
with  charcoal  and  again  evaporate  and  weigh.  The  barbiturate  is  then  best 
identified  by  Deniges’  microchemical  method. — Paget  and  Desodt,  J.  Pharrn. 
Chim.,  1933,  207. 

Microchemical  Detection  of  Barbituric  Acid  Compounds.  The  re¬ 
actions  of  the  following  barbituric  acid  compounds  are  described  in  tabular 
form,  and  illustrated  by  drawings  of  the  various  types  of  crystals  formed: 
Veronal  (diethylbarbituric  acid,  m.p.  191°),  proponal  (dipropylbarbituric  acid, 
m.p.  145°),  dial  (diallylbarbituric  acid,  m.p.  170°  to  171°),  allonal  (allylisopropyl- 
barbituric  acid,  m.p.  141-5°),  soneryl  (butylethylbarbituric  acid,  m.p.  123°), 
luminal  (phenylethylbarbituric  acid,  m.p.  174°  to  176°),  rutonal  (phenylmethyl- 
barbituric  acid,  m.p.  226°  to  228°),  phanodorm  (cyclohexenylethylbarbituric 
acid  m.p.  173°),  and  sandoptal  (isobutylallylbarbituric  acid,  m.p.  138°  to  139°). 
When  the  2%  solutions  of  the  compounds  in  potassium  hydroxide  are  precipi¬ 
tated  with  nitric  acid,  proponal,  dial,  luminal  and  rutonal  form  well-defined 
crystals  at  once,  but  veronal,  allonal,  soneryl,  phanodorm  and  sandoptal  give 
a  finely  divided  amorphous  precipitate,  slowly  becoming  crystalline.  On  adding 
ammonium  phosphate  or  other  ammonium  salt  to  the  2%  solutions  in  potassium 
hydroxide,  veronal,  proponal,  dial,  luminal,  rutonal  and  sandoptal  give  at  once 
well-formed  cubic  and  rhombic  crystals,  whilst  after  some  time,  allonal,  soneryl 
and  phanodorm  form  crystals  belonging  to  the  binary  system. 

Reaction  zvith  thallium  acetate .  When  the  2%  potassium  hydroxide  solutions 
are  treated  with  thallium  acetate,  only  veronal,  proponal,  allonal  and  phanodorm 
give  crystalline  compounds.  Reaction  zvith  silver  nitrate.  When  the  compounds 
are  treated  with  5%  ammoniacal  silver  nitrate  all  but  veronal  and  dial  give 
soluble  silver  compounds.  Reaction  zvith  ammoniacal  cuprous  solution.  To 
the  2%  potassium  hydroxide  solutions  copper  acetate  is  added  and  enough 
ammonia  to  dissolve  the  hydroxide  precipitated.  The  reaction  goes  even  better 
when  Schweitzer’s  reagent  is  used  instead.  The  copper  ammonia  compounds 
are  all  soluble  except  those  of  dial,  rutonal  and  sandoptal,  which  give  amethyst- 
coloured  crystals.  Reaction  zvith  bromine  zvater.  All  the  compounds  except 
veronal  give  an  amorphous  precipitate  with  bromine  water  from  the  2% 
solution  in  potassium  hydroxide;  with  proponal,  luminal,  rutonal  and  phanadorm 
this  slowly  becomes  crystalline.  Reaction  zvith  baryta  zvater.  Only  dial  gives 
crystals.  From  the  above  reactions  it  is  possible  to  identify  any  of  the  given 
barbituric  acid  compounds. —  L.  van  Itallie  and  A.  J.  Steenhauer,  Pharm. 
Weekbl. ,  1930,  977. 


BATTISTA 

Battista  (B.P.C.’ 34).  With  boiling  water,  or  when  heated  with 
steam,  battiste  must  show  no  stickiness  or  deterioration.  Weight 
per  square  yard  not  less  than  5  oz.,  of  the  fabric  alone  not  less  than 
2  oz.,  and  the  difference  of  these  not  less  than  3  oz.  Average 
threads  per  inch,  not  less  than  104  in  the  warp  and  72  in  the  weft. 

Jaconettum  (B.P.C.  ’34).  With  boiling  water  or  when  heated  with  steam 
jaconet  must  show  no  stickiness  or  deterioration.  Weights  per  square  yard  not 
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less  than  6  oz.  total,  fabric  alone  2  oz.,  and  the  difference  4  oz.  Not  less  than 
average  number  of  104  threads  in  the  warp  and  72  threads  m  the  weft  per  inch. 

Seficum  Oleatum  ( B.P.C .  ’34).  Oiled  silk— minimum  weights  per  square 
yard  for  oiled  fabric  2-5  oz.,  and  for  silk  fabric  alone  0-33  oz  Average  number 
of  threads  per  inch,  not  less  than  120  in  the  warp  and  8o  m  the  welt. 

Sindon  Oleata  (B.P.C.  ’34).  Oiled  cambric— minimum  weights  per  square 
vard  for  the  oiled  fabric  4  oz.,  for  cotton  fabric  alone  1-5  oz.,  and  the  difference 
2-5  oz.  Average  number  of  threads  per  inch,  not  less  than  74  in  the  warp  an 

68  in  the  weft. 


BELLADONNA 

Belladonna  Folium  ( B.P .  ’32).  Should  comply  with  the 
following  standards:  foreign  organic  matter,  not  more  than  2%; 
stem,  not  more  than  20%  ;  stems  greater  in  width  than  5  mm.,  not 
more  than  1%;  ash,  not  more  than  15%;  acid-insolubie  ash,  not 
more  than  3%.  By  extraction  with  an  ammoniacal  ether  alcohol 
mixture  (4  :  1),  transferring  to  acid,  extraction  of  the  liberated 
alkaloids  with  chloroform,  evaporation  of  the  solvent,  and  drying 
for  30  minutes  at  100°,  it  gives  a  titration  with  N/50  sulphuric 
acid  equivalent  to  not  less  than  0-3%  of  alkaloids  calculated  as 
hyoscyamine.  Belladonnas  Folia,  U.S.P.  A,  is  assayed  by  extraction 
with  ether-chloroform  (3  :  1),  finally  evaporating  the  alkaloid  with 
alcohol  or  ether  and  titrating  without  heating  at  100°;  it  should 
yield  not  less  than  0*3%  of  alkaloids  and  not  more  than  3%  of 
acid-insoluble  ash,  and  contain  not  more  than  3%  of  stems  over 
10  mm.  in  diameter.  Folia  Belladonnae,  P.G.  VI,  yields  not  less 
than  0-3%  of  hyoscyamine. 

Experiments  by  A.  F.  Sievers  at  the  Office  of  Drug  Plant  Investigation, 
Washington,  on  Atropa  Belladonna  (first,  second,  and  third  year’s  growths) 
showed  that  the  alkaloidal  content  of  the  leaves  of  first  years  plants  (1910) 
gave  an  average  of  0-547%,  the  highest  being  0-7%  and  the  lowest  0-334%, 
the  same  plants  yielding  approximately  the  same  amount  of  alkaloid  from 
season  to  season.  The  leaves  can  be  picked  to  best  advantage  from  the  time  of 
flowering  until  the  early  berries  begin  to  ripen.  Later  the  leaves  are  richer, 
but  are  too  small  and  sparse  for  harvesting. — Chem.  &  Drugg.,  i/1914,  52. 

Cultivation.  Belladonna  needs  good  drainage,  warm  hilly  situation,  and 
protection  from  direct  sunlight.— E.  M.  Holmes,  Ph arm.  J.,  i/1926 ,  296. 
Cultivation  in  America. — Two  crops  of  leaves  are  obtained— one  at  the  end  of  July 
and  the  second  in  October.  If  the  roots  are  not  required  for  use  they  should  be 
taken  up  in  October  and  buried  in  a  shed  to  preserve  from  frost,  to  be  divided 
into  five  or  six  rootlets  in  the  spring  for  propagation.  This  procedure  is  better 
than  growing  from  seed.  An  acre  yields  six  to  eight  thousand  lb.  of  herb. 

The  highest  alkaloidal  content  was  obtained  from  a  plot  which  had  not  been 
manured  at  all,  but  which  was  fully  exposed  to  the  sun.  This  content  (1-035% 
in  the  dry  leaf),  from  leaf  collected  September,  1911,  was  the  highest  ever 
recorded  as  having  been  obtained.  The  content  from  leaves  under  similar 
conditions,  September,  1910,  was  0-44%,  June,  1911,  0-65%,— each  the 
highest  as  against  plants  grown  with  artificial  manures  and  far  in  excess  of  the 
yields  from  plants  grown  in  the  shade.  Artificial  manures,  e.g.,  sodium  nitrate, 
1  cwt. ,  with  kainit,  3  cwt.,  per  acre,  increase  the  yield  of  green  plant.  This 
yielded  131  tons  per  acre  September,  1911,  as  against  the  plot  with  no  manure, 
but  sun,  8lj  tons  per  acre. — F.  Ransom  and  H.  J.  Henderson,  Chem.  &  Drugg., 
ii/1912,  443. 

Basic  slag,  2  cwt.  per  acre,  and  superphosphate,  5  cwt.,  applied  March  to 
April,  had  good  effect  on  alkaloid  yield — better  than  farmyard  manure.  The 
highest  percentage  of  alkaloids  has  been  observed  in  sunny  seasons.  Cultivated 
plants  yielded  as  much  as  1-08%  alkaloid— F.  H.  Carr,  Chem.  &  Drugg., 
ii/1912,  442. 
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Belladonna  Pulverata  ( B.P .  ’32).  Standardised  to  contain  0-28%  to 
0-32%  of  alkaloids,  calculated  as  hyoscyamine.  Ash,  not  more  than  15%; 
acid-insoluble  ash,  not  more  than  3%. 

Beiladonnae  Radix  {B.P.  ’32).  Assayed  as  for  Belladonnas  Folia,  contains 
not  less  than  0-4%  of  alkaloids  as  hyoscyamine;  other  organic  matter,  not  more 
than  4%;  acid-insoluble  ash,  not  more  than  4%.  The  U.S.P.  X  requires  the 
root  to  contain  not  less  than  0-45%  of  its  alkaloids  and  specifies  maximum 
limits  for  stem  bases  and  woody  crowns  of  10%,  foreign  organic  matter,  2%, 
and  acid-insoluble  ash,  4%. 

The  assay  gives  a  very  low  result  if  the  directions  are  followed  exactly.  Quite 
satisfactory  results  are  obtained  if  the  1-5  ml.  of  solution  of  ammonia  is  mixed 
before  use  with  2  ml.  of  water. — P.  A.  W.  Self,  Pharm.  J.,  i/1933,  243. 

Alkaloidal  Content.  Roots  grown  by  the  late  Dr.  Martindale  gave  the 
ollowing: — 2nd  year’s  growth,  0-605%;  4th  year’s,  0-51%. 

J.  J.  Blackie  found  in  Scottish-grown  root,  1st  year  0-72%,  2nd  0-65%, 
3rd  0  66%,  and  4th  year  0-60%. 

Atropina  {B.P.  ’32).  C17H23O3N  =  289-2.  M.p.  114°  to  116°.  Ash,  not 

more  than  0-1%.  Tests  for  limit  of  /-hyoscyamine  and  absence  of  apoatropine 
are  included.  The  U.S.P.  X  alkaloid  is  required  to  comply  with  the  platinic 
chloride  test  for  most  other  alkaloids  and  with  tests  for  apoatropine  and 
belladonnine. 

Deterioration  of  Atropine  Eye  Ointments .  All  the  atropine  eye  ointments 
examined  became  weaker  in  atropine  after  storage.  Ointments  containing 
atropine  base,  writh  or  without  mercuric  oxide,  deteriorated  most  rapidly  when 
stored  in  glycero-gelatin  capsules.  Glycero-gelatin  does  not  accelerate  the 
deterioration  of  ointments  made  with  atropine  sulphate.  The  alkaloidal  content 
of  eye  ointment  of  atropine  with  mercuric  oxide,  B.P.  ’32,  falls  to  about  four- 
fifths  of  its  original  value  in  about  a  month  and  then  remains  nearly  constant 
for  a  considerable  time.  The  alkaloidal  strength  of  iodoform  and  atropine  eye 
ointment,  B.P.C.  ’34,  was  well  maintained  during  the  period  of  the  observations. 
— N.  L.  Allport,  Quart.  J.  Pharm.,  1935,  No.  3. 

Atropinae  Sulphas  {B.P.  ’32).  (C17H2303N)2,H2S04,H20  =  694-5.  After 

drying  at  136°,  m.p.  195°  to  196°.  Loses  at  105°,  not  more  than  3%.  Ash,  not 
more  than  0-1%.  The  salt  is  official  in  the  U.S.P.  X. 

The  melting-point  is  affected  by  the  last  minute  trace  of  water  which  is  not 
worth  considering  in  the  moisture  determination,  and  it  is  therefore  determined 
on  the  sample  dried  at  136°.  When  dried  at  this  temperature  the  salt  is  com¬ 
paratively  stable  in  air. — T.  A.  Henry,  Pharm.  J.,  i/1933,  86. 

Drying  of  atropine  sulphate  at  105°  may  be  far  from  complete,  and  a 
moisture  determination  carried  out  at  136°  would  be  a  better  test  for  purity. — 
G.  R.  Page,  Quart.  J .  Pharm.,  1934,  364. 

Homatropinae  Hydrobromidum  {B.P.  ’32).  C16H2i03N,HBr  =  356-l. 
M.p.  with  partial  decomposition,  about  214°;  ash,  not  more  than  0-1%.  Hom¬ 
atropinae  Hydrobromidum,  U.S.P.  X,  should  also  comply  with  a  test  for 
alkaloid  precipitated  with  tannic  acid,  and  a  test  for  alkaloids  giving  the 
Vitali  reaction.  It  is  also  required  to  give  no  precipitate  with  platinic  chloride. 

A  biological  method  for  the  assay  of  mydriatic  and  myotic  alkaloids  is  described 
in  Methods  of  Analysis  {A.O.A.C.,  1930,  485). 


BISMUTHUM 

Bismuthi  Carbonas  (B.P.  ’32).  Residue  of  Bi2Os  on  ignition, 
89%  to  91%.  Limit  tests  for  lead,  copper,  sulphate,  alkalis  and 
alkaline  earths,  nitrate  and  chloride  are  included  and  also  a  test 
for  absence  of  silver.  Bismuthi  Subcarbonas,  U.S.P.  X ,  after 
drying  to  constant  weight  at  100°  yields,  on  ignition  at  a  dull  red 
heat,  not  less  than  90%  of  Bi203.  Bismutum  subcarbonicum, 
P.G.  VI,  contains  80-7%  to  82*5%  of  bismuth. 

Calcium  is  frequently  present  as  impurity. — H.  Stout,  Pharm.  J.,  i/1921,  73. 

Manufacture  of  “light”  bismuth  carbonate  a  trade  secret.  During  con¬ 
version  of  bismuth  subnitrate  to  oxvcarbonate  adsorption  of  traces  of  alkali 
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ults  and  no  amount  of  washing  will  remove  it.  With  tap-water,  double 
composition  between  this  alkali  and  calcium  salts  oc<f 

position  of  calcium  carbonate.  A  method  must  be  used  to  destroy  the  alkal  . 

R.  W.  E.  Stickings  and  H.  C.  Coupland,  Chem.  Sc  Dmgg.,  1/  -  , 

A*  verv  dense  variety  is  still  official .—Pharm.  J.,  ii/1932,  67. 

Bismuthi  Citras  ( B.P.C .  ’34).  Residue  ofBi203  on  ignition  and  re-ignition 

th  nitric  acid,  not  less  than  55%  and  not  more  than  *9  /0.  following 

Liquor  Bismuthi  et  Ammonn  Citratis  (B.P.C.  34)  l  he 

5 ay  process  is  recommended  as  being  more  satisfactory  than  that  of  the 
P  C  .  Dilute  10  ml.  to  100  ml.  To  25  ml.  of  the  dilution  add  0  ml  of 
iter  and  sufficient  nitric  acid  to  produce  a  ppt.  and  to  re-dissolve  it.  Ad 
ml/  of  water  and  strong  solution  of  ammonia  untn  a  permanent  ppt.  is 
(tained  then  add  2  ml.  of  nitric  acid  and  heat  to  boiling.  Add  to  the  hoi  mg 
lution  a  10%  solution  of  ammonium  phosphate,  at  the  rate  of  about  3( 
ons  per  minute,  until  all  the  bismuth  is  precipitated  then  more  quickly 
ffil  40  ml.  in  all  has  been  added.  Dilute  to  about  400  ml.  with  boiling  water 
‘at  on  a  water-bath  for  fifteen  minutes,  filter  through  a  Gooch  crucible  wash 
)  decantation  three  times  and  then  on  the  filter  with  a  ^  /o  solution  of  am- 
onium  nitrate  containing  a  few  drops  of  nitric  acm  dry  ignite  and  \veig  . 
g  of  BiPCfi  is  equivalent  to  0-7654  _g.  of  Bi203.— C.  T.  Bennett  and  N.  R. 
amp  bell,  Quart.  J.  Pharm.,  1932,  515. 

Bismuthi  et  Sodii  Tartras  (B.P.C.  ’34).  By  precipitation  as  sulphide  re- 
recipitation  as  carbonate,  and  ignition  to  oxide,  it  contains  from  38  /o  to  4  /0 

Bismuthi  Hydroxidum.—Corfield  and  Woodward  were  unable  to  sub- 
antiate  the  formula  BiO  OH  for  a  body  made  by  the  Fr.  Cx.  or  other  method, 
he  only  pure  compound  they  could  obtain  was  one  ot  the  formula  Bi(U  )3. 
harm.  J.,  i/1924,  83. 

Bismuthi  Oxyiodogallas  (B.P.C.  ’34)  Assayed  for  I  content  by  solution 
i  sodium  hydroxide,  boiling  with  N/10  silver  nitrate  and  nitric  acid  and  bach 
tration  with  N/10  ammonium  thiocyanate,  it  contains  not  less  than  20  /0 
esidue  of  Bi203,  43%  to  45%  Bismutum  o: xyiodogallicum, ,  R  Ht elv.  V 
lould  contain  20%  to  24-5%  of  iodine  and  yield  from  45 /Q  to  48  5  /„  of 

1  Bismuthi  Salicylas  (B.P.  ’32).  Residue  on  ignition  and  re-ignition,  not  less 
aan  62%  and  not  more  than  66%  of  Bi203.  A  limit  ot  salicylic  acid  of  0-1  A 
5  included.  Bismuthi  Subsalicylas,  U.S.P.  X,  after  drying  to  constant  weight 
t  100°,  yields  62%,  to  66%  of  Bi203.  Bismutum  subsalicylicum,  t  .G.  VI, 

ontains  56-5%  to  58-5%  of  bismuth.  .  __0/  ^  Q10,  ( 

Bismuthi  Subchloridum  (B.P.C.  ’34).  Contains  from  79  0  to  81  /Q  of 
;i  determined  by  precipitation  of  sulphide,  dissolving  in  nitric  acid,  re- 
•»-ecipitation  as  carbonate  and  ignition  to  Bi203;  and  not  less  than  12-5 /0  ot 
I  by  titration  with  silver  nitrate  and  ammonium  thiocyanate. 

Bismuthi  Subgallas  (B.P.C.  ’34).  Loses  not  more  than  5  /o  at  100  and 
hen  yields  by  re-ignition  with  nitric  acid  from  52 /0  to  r>/  0  OxBi2U3.  Limit 
if  free  gallic  acid,  by  solubility  in  alcohol,  not  more  than  0-1  /0.  1  he  C.^.P.  A 

alt  has  the  same  standard  on  the  dried  substance.  Bismutum  subgallicum, 
C  Helv.  V ,  yields  52%  to  56-5%  of  Bi203. 

Bismuthi  Subnitras  (B.P.C.  ’34).  Residue  of  Bi203,  not  less  than  79% 
nd  not  more  than  81%.  Should  not  effervesce  with  warm  nitric  acid.  Bismuthi 
iubnitras,  U.S.P.  X,  yields  not  less  than  79%  of  bismuth  oxide  after  drying 
or  twenty-four  hours  over  sulphuric  acid.  Bismutum  subnitricum,  P.C.  1  C 
ontains  70-9%  to  73-6%  of  bismuth.  Bismutum  subnitricum,  P.  Helv.  V, 
ontains  79%  to  82%  of  bismuth  calculated  as  Bi203  and  is  stated  to  correspond 
ipproximately  to  the  formula  Bi(0H)2N03  +  OBiN03  -fOBiOH  or  2Bi(OH)2 
^03  +OBiOH. 

The  proportion  of  N205  in  this  and  other  nitrates  may  be  determined  by 
he  following  method  of  the  Board  of  Agriculture  and  Fisheries  (Leaflet  No.  18, 
^  , _ 

To  0-5  g.  in  a  500  ml.  Erlenmeyer  flask  add  50  ml.  of  water  and  20  ml.  of 
ulphuric  acid  (sp.  gr.,  1-35)  followed  by  10  g.  of  reduced  iron.  Close  the 
lask  with  a  rubber  cork  through  which  passes  a  thistle  funnel  the  head  of  which 
s  half  filled  with  glass  beads,  boil  for  five  minutes  and  wash  back  into  the 
lask  any  liquid  among  the  beads.  Boil  for  three  minutes,  then  distil  with  50  ml. 
if  50%  sodium  hydroxide,  collecting  the  ammonia  evolved  in  50  ml.  of  N/10 
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sulphuric  acid,  and  back  titrate  the  excess  acid  with  N/5  alkali.  Conduct 
blank  experiment  under  the  same  conditions. — C.  E.  Corfield  and  G.  R.  * 
Short,  Yearb.  Pharm.,  1924,  573. 

Dragendorff’s  Test  for  alkaloids.  Bismuth  subnitrate  8,  nitric  acid,  sp.  g. 
IT 8,  20;  add  this  solution  gradually  to  a  concentrated  solution  of  potassiu: 
iodide,  22-7.  Cool,  decant  from  potassium  nitrate  formed,  and  dilute  to  1C 
with  water.  The  solution  precipitates  most  alkaloids. 

A  suggested  modification: — Dissolve  bismuth  carbonate  64  in  hydrochlor 
acid  85  and  add  water  500  containing  potassium  iodide  166.  Finally  make  u 
with  water  to  800.  This  eliminates  nitric  acid  which  causes  decomposition 
and  the  proportion  of  potassium  iodide  is  less.  With  this  formula  there  is  n 
trouble  with  crystals  of  potassium  nitrate. 

Thresh* s  Reagent.  Bismuth  citrate  2-4  g.,  water  20  ml.,  ammonia  q.s 
made  up  to  30  ml.  with  water  and  add  to  a  solution  of  potassium  iodide  2  g.  i 
nitric  acid  45  ml.  Is  similar  in  use  to  above. 

Bismuthi  Tribromphenas  ( B.P.C .  ’34).  Assayed  by  precipitation,  as  fc 
the  subchloride,  after  decomposition  with  sodium  hydroxide  and  dissolving  th 
precipitate  in  hydrochloric  acid,  it  contains  not  less  than  40-5%  and  not  moi 
than  49-5%  of  Bi.  A  limit  of  free  tribromophenol,  by  addition  of  excess  sodiur 
hydroxide  to  the  alcohol-soluble  matter  and  titration  with  standard  hydrc 
chloric  acid,  is  equivalent  to  about  3%.  Bismutum  tribromphenylicum,  P.G.  V.1 
should  contain  not  less  than  44-9%  of  bismuth.  Bismutum  tribromophenylicurr 
P.  Helv.  V,  yields  from  50%  to  55%  of  Bi203. 

Bismufhum  Fraecipitatum  ( B.P .  ’32).  Determined  by  precipitation  a 
phosphate,  and  ignition,  it  contains  not  less  than  98-5%  of  metallic  bismuth. 
Detection  of  Silver  in  Bismuth  Salts. 

Dissolve  0-02  g.  of  bismuth  carbonate  in  2  ml.  of  dilute  hydrochloric  acid 
add  2  ml.  of  0-03%  solution  of  p-dimethylaminobenzylidene-rhodanin  an- 

1  -8  ml.  of  distilled  water.  Add  a  few  drops  of  water  if  necessary  to  mak 
the  liquid  turbid.  In  the  presence  of  1  in  40,000  of  silver  the  precipitate  i 
red  to  violet.  For  bismuth  salicylate,  heat  to  boiling  0-5  g.  with  5  ml.  c 
dilute  hydrochloric  acid,  shaking  the  tube.  To  2  ml.  of  filtered  liquid  add  2  m' 
of  the  above  reagent  and  3-8  ml.  of  wrater,  or  more  if  necessary,  to  produc 
turbidity.  In  the  presence  of  0-002%  of  Ag  the  ppt.  is  coloured  violet.— 
J.  F.  Reith,  Pharm.  J.,  i/1933,  316. 

Sensitive  Colour  Reactions  for  Bismuth. 

To  a  suitable  volume  of  the  aqueous  solution  to  be  tested,  e.g.  10  ml.,  adt 

2  ml.  of  dilute  hydrochloric  acid  and  0-5  g.  of  potassium  iodide.  Mix,  and  adc 
5  ml.  of  acetone  or  industrial  spirit  and  5  ml.  to  10  ml.  of  ethyl  acetate.  Shak 
and  allow  to  separate;  a  red  colouration  in  the  upper  layer  indicates  bismuth 
By  suitable  modification  the  test  can  be  applied  quantitatively  and  is  suitabl 
for  the  rapid  determination  of  bismuth  in  urine  and  animal  tissues. — A.  D 
Powell,  Quart.  J.  Pharm.,  1933,  465. 

Traces  of  bismuth  in  the  presence  of  other  metals  can  be  separated  by  ex 
traction,  after  preliminary  treatment,  with  a  solution  of  diphenylthiocarbazon 
in  chloroform.  After  further  treatment  the  bismuth  compound  is  extracte 
with  a  mixture  of  3  parts  of  amyl  alcohol  and  one  part  of  ethyl  acetate.  Th 
colour  of  the  solution  is  compared  with  those  obtained  from  known  amount 
of  bismuth. — L.  A.  Haddock,  Analyst,  1934,  163. 


BUCHU 

Buchu  (B.P.  ’32).  The  dried  leaves  of  Barosma  betulin 
(Thunb.)  Bartl.  and  Wendl.  only.  Contains  not  more  than  5%  c 
its  sterns.  Other  foreign  organic  matter,  not  more  than  2%.  Asf 
not  more  than  5% .  The  U.S.P.  X  allows  the  dried  leaf  of  Barosm 
betulina  (Thunberg)  Bartling  et  Wendland,  of  Barosma  crenulal 
(Linne)  Hooker  (short  buchu)  or  of  Barosma  serratifolia  (Curtis 
Willdenon  (long  buchu).  It  should  contain  not  more  than  8%  c 
its  stems  and  not  more  than  2%  of  other  foreign  organic  matter. 

An  account  of  the  histology  of  buchu  and  of  the  leaves  of  other  species  < 
Barosma.  A  key  is  given  for  the  identification  of  the  powdered  leaves  of  varioi 
species  of  Barosma . — T.  E.  Wallis  and  T.  Dewar,  Quart.  J.  Pharm.,  1933,  347. 


CAFFEINA 


63 


CAFFEINA 

Caffeina  (. B.P .  ’32).  C8H10O2N4,HaO=  212-1.  M.p.  after 
vine  at  100°,  235°  to  237°.  Loss  at  105  ,  not  more  than  8-5 /„. 

;h,  not  more  than  0-1%.  Caffeina,  U.S.P.  X  should  not  lose 
ore  than  9%  of  its  weight  at  80'.  Ash  limit,  0-05  /0. 

Caffeine  and  theobromine  give  no  precipitate  with  Mayer’s  reagent,  dis- 
miishfns  them  from  the  majority  of  alkaloids.  Tea  contains  a  minimum  of 
of  caffeine  and  a  maximum  of  4-0%.  Raw  coffee  about  1-2%  and  when 
asted,  about  1*3%.  For  manufacture,  tea  dust  with  the  largest  yiJ 

taloid  is  extracted.  .  _  .  ... 

Tea _ When  there  is  neither  caffeine  nor  tannin  present  m  quantity 

ceeding  that  which  the  compound  of  them  (caffeine  tannate)  contains,  the 
a  Is  pronounced  by  the  taster  as  of  good  quality.  Caffeine  and  tannin  occur 
ostiyP  (in  good  teas)  in  the  ratio  of  1  :  3— which  is  virtually  the  ratio  m 
ffeine  tannate.  Cold  water  extracts  only  a  very  small  proportion  of 
tah  caffeine  in  tea,  though  solubility  is  1-35%  at  16  .  Caffeine  is  taken  up 

^Coffee.  tTh(f caffeine  in  tea,  being  in  the  form  of  caffeine  tannate,  is  precipitated 
r  the  gastric  juice  and,  therefore,  the  caffeine  is  probably  not  absorbed  until  it 
achesgthe  alkaline  alimentary  tract.  In  the  case  of  coffee,  however,  in  whatever 
,rm  the  caffeine  may  be  present  it  is  soluble  m  both  alkaline  and  acid  fluids 
id,  therefore,  the  absorption  in  this  case  is  probably  in  the  stomach,  hence 
ie  more  prompt  action  as  restorative.  . 

Decaffeinated  Coffee.  The  amount  of  caffeine  removal  in  current  specimens 
uproximates  well  over  90%,  assuming  that  1  -2%  of  caffeine  by  weight  was 
riginally  present. — J.  Amer.  med .  Ass.,  11/ 1928,  888. 

Caffeina;  Citras  (B.P.C.  ’34).  C.H1,01N#,C,Hs07^386-2.  By  extraction 
ith  chloroform  from  a  solution  made  alkaline  with  sodium  hydroxide  anc 
rying  at  100°,  the  anhydrous  caffeine  obtained  is  from  46 to  51  /<,.  Foss 
t  80°  not  more  than  5%.  Ash,  not  more  than  0-1  %.  Caffeina  Citrata ,  U.S.P.  X, 
>ses  Aot  more  than  5%at  80°  ^nd  then  contains  from  48%  to  50%  of  anhydrous 
affeine.  Ash  limit,  0-1%.  Caffeinum  citncum,  P.  Helv.  V,  contains  not  more 
aan  2%  of  moisture  and  from  48-8%  to  50-8%  of  anhydrous  caffeine. 
Issav:  Dissolve  0-5  g.  in  2-5  ml.  of  water;  add,  after  cooling,  2o  g.  of  chloroform 
nd  2  g.  of  30%  solution  of  sodium  hydroxide,  and  shake  for  5  minutes;  add 
•5  g  of  powdered  tragacanth  and  shake  again.  After  5  minutes,  filter  and 
istil  off  the  chloroform  from  20  g.  of  the  filtrate  in  a  fared  flask;  dry  the 
esidue  for  30  minutes  at  103°  to  i05°  and  weigh,  adding  0-0017  g.  of  caffeine 
o  the  weight  obtained.  The  result  gives  the  weight  of  anhydrous  caffeine  in 
■4  g.  of  the  caffeine  citrate. 

Caffeina  et  Sodii  Benzoas  (B.P.  ’32).  The  dried  substance  contains  47% 
o  50%  of  C8H10O2N4  and  50%  to  53%  of  C7H502Na.  Loss  at  105°,  not  more 
han  5%.  Caffeine  is  determined  as  in  Caffeinae  Citras;  benzoic  acid  is  extracted 
vith  ether  from  the  aqueous  liquids  and  washings  from  the  caffeine  extraction 
nade  acid  with  dilute  sulphuric  acid;  after  evaporation  of  the  ether,  the  residue 
s  titrated  in  alcoholic  solution  with  N/10  sodium  hydroxide  to  phenol  red  and 
alculated  to  the  sodium  compound.  M.p.  of  the  separated  caffeine,  235°  to 
>37°  and  of  the  separated  benzoic  acid,  121°  to  122°.  Caffeinae  Sodio-Benzoas, 
JSP  X ,  loses  not  more  than  5%  at  80°  and  then  contains  47%  to  50%  of 
mhydrous  caffeine  and  50%  to  53%  of  sodium  benzoate.  In  the  assay, 
•hloroform  is  used  to  extract  the  benzoic  acid,  which  is  afterwards  titrated  with 
vJ/10  barium  hydroxide  to  phenolphthalein.  Coffeinum-Natrium  benzoicum, 
°  G.  VI,  contains  not  less  than  38%  of  anhydrous  caffeine. 

Caffeina  et  Sodii  Saiicylas  (B.P.C.  ’34).  Assayed  as  Caffeina  et  Sodu 
Benzoas,  it  contains  47%  to  50%  of  anhydrous  caffeine,  and  50%  to  53% 
jf  sodium  salicylate,  calculated  with  reference  to  the  substance  dried  at  105  . 
Loss  at  100°,  not  more  than  5%.  Caffeinae  Sodio-Salicylas,  N.F.  V ,  contains 
rrom  46%  to  50%  of  anhydrous  caffeine  after  drying  at  80°.  Coffemum- 
Nf atrium  Salicylicum,  P.G.  VI,  should  yield  not  less  than  40%  of  anhydrous 
:affeine.  It  is  assayed  as  follows: — 

Dissolve  0-5  g.  of  caffeine  sodium  salicylate  in  1  ml.  of  water  in  a  50  ml.  measure. 
Aidd  to  the  solution  25  g.  of  chloroform  and  2-5  g.  of  sodium  hydroxide  solution. 
Shake  thoroughly  for  5  minutes.  After  adding  0-3  g.  of  tragacanth,  shake  again 
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for  several  minutes,  and  after  a  further  5  minutes  pour  20  g.  of  the  chlorofor; 
solution  (equivalent  to  0-4  g.  of  the  sample)  through  a  little  wool  into  a  weigh* 
flask.  On  evaporating  the  chloroform  and  drying  the  residue  at  100°,  tl 
residue  must  be  at  least  0-16  g.,  representing  40%  of  caffeine. 

An  official  quantitative  method  for  the  determination  of  acetylsalicylic  aci 
phenacetin  and  caffeine  in  tablets  is  described  in  Methods  of  Analysis  (A.O.A.C 
1930,  448). 

Caffeinae  Hydrobromidum  ( B.P.C .  ’34).  C8H10O2N4,HBr,2H2O  =  31 1  • 
Yields  from  60%  to  63%  of  anhydrous  caffeine.  Ash,  not  more  than  0-1% 

Theobromina  (B.P.C.  ’34).  C7H802N4  =  180- 1 .  Loss  at  100°,  not  moi 
than  3%.  Ash,  not  more  than  0-1%.  A  caffeine  limit,  by  extraction  wit 
chloroform  from  sodium  hydroxide  solution,  is  equivalent  to  1%. 

Cocoa.  The  ground  nibs  of  Theobroma  Cacao  from  which  most  of  the  fV 
has  been  removed. 

Cocoa  is  sometimes  treated  with  an  alkali  or  an  alkaline  salt,  such  s 
potassium  carbonate,  to  render  it  “soluble,”  the  alkali  probably  producing 
more  perfect  emulsion  of  the  fat. 

Before  and  after  treatment  with  alkali,  cocoa  shows  essentially  the  sarr 
lack  of  solubility,  and  hence  the  designation  “soluble  cocoa”  is  misleadin 
and  deceptive.  (U.S.  Board  of  Food  Inspection.) 

In  pure  untreated  cocoa,  the  ash  should  generally  be  below  5  5%,  wit 
an  alkalinity  not  exceeding  3-75.,  while  with  cocoas  treated  with  alkali  the  as; 
is  often  as  high  as  8-5%,  with  an  alkalinity  exceeding  6.  (Azor  Thurstor 
Pharmaceutical  and  Food  Analysis,  1923.)  Allen  also  states  that  an  alkalinit 
of  more  than  7-5  is  indicative  of  treatment,  the  alkalinity  being  the  numbe 
of  ml.  of  N/10  acid  necessary  to  neutralise  the  ash  from  1  g.  of  sample. 

A  number  of  samples  were  examined  (1925)  by  the  late  Dr.  Martindale,  an 
it  was  found  that  in  several  cases  the  high  ash  and  alkalinity  were  suggestiv 
of  the  use  of  alkali  in  their  preparation.  The  %  ash  varied  from  2-8  to  7-5 
the  average  being  5-7.  The  alkalinity  varied  from  3-5  to  1 1  -0,  the  average  vol 
ume  of  N/10  acid  required  to  neutralise  lg.  being  7-5  ml.  None  of  the  sample 
contained  added  starch.  When  treated  with  water  as  directed,  the  sample 
with  high  alkalinity  did  not  give  a  better  suspension  than  the  untreated  samples 

The  examination  of  a  number  of  cocoas  on  the  market  showed  moisture  t 
range  from  3%  to  8%.  Nitrogenous  matter  (Nx6-3)  19%  to  20%,  fat  26°/, 
to  31%,  mineral  matter  3-9%  to  8-8%,  theobromine  1-7%  to  2-0%. — Lancet 
i/1905,  316. 

Cocoa  red  is  an  astringent  matter  found  in  cocoa,  which  on  saponificatior 
breaks  up  into  glucose,  tannin,  resin  and  a  phlobaphene. 

Chocolate  and  Cocoa,  a  Disparagement  of.  When  containing  a  considerabl 
proportion  of  theobromine,  chocolate  and  cocoa,  if  taken  in  excess,  have  beei 
thought  harmful.  Theobromine  is  said  to  be  a  poison,  coarsening  and  degradinj 
the  brain  by  inhibiting  growth.  It  was  stated  that  cocoa  retards  the  absorptioi 
of  the  proteins  and  fats  of  the  food,  especially  those  forms  of  cocoa  from  whicl 
the  fat  has  been  partially  removed,  while  on  the  other  hand  cocoa  with  a  larg 
percentage  of  oil  delays  gastric  secretion  and  may  give  rise  to  dyspepsia.  Th 
detrimental  effects  were,  it  was  claimed,  in  the  main,  due  to  the  theobromine. 

Neither  by  itself  nor  in  combination  with  milk  can  cocoa  be  regarded  a 
an  important  source  of  food  protein. — Brit.  chem.  Abstr.  (A),  1927,  170. 

“  Couvertures”  is  the  trade  name  for  a  good  refined  block  chocolate,  mad 
by  wholesale  chocolate  manufacturers  for  selling  to  makers  of  toffees,  marzipa; 
centres,  etc.,  who  do  not  make  their  own  chocolate,  but  require  it  for  dippin 
their  sweets.  The  couverture  is  simply  melted  down  and  the  sweets  dipped. 

Theobromina  et  Sodii  Salicylas  (B.P.  ’32).  Loss  at  110°,  not  more  tha 
5%  and  then  contains  not  less  than  46%  of  C7H802N4,  not  less  than  41%  c 
C7H603Na,  and  not  more  than  6-9%  of  Na  additional  to  that  contained  in  th 
sodium  salicylate.  Assayed  by  the  processes  of  the  B.P.  ’32;  for  theobromim 
about  1  g.  in  10  ml.  of  water  is  shaken  with  2  ml.  of  N/l  sodium  hydroxide  an 
0-6  ml.  of  dimethyl  sulphate  for  five  minutes  and  set  aside,  with  frequent  shaking 
for  thirty  minutes;  a  further  3  millilitres  of  N/l  sodium  hydroxide  is  adde 
and  shaken  well  for  one  or  two  minutes,  and  the  caffeine  extracted  immediate! 
with  successive  portions  of  chloroform;  the  washed  mixed  chloroform  solution 
are  evaporated  and  dried  at  100°  for  1  hour;  1  g.  of  the  anhydrous  caffein 
obtained  is  equivalent  to  0-9278  g.  of  C7H802N4.  Salicylic  acid  is  determine 
on  a  solution  from  which  the  theobromine  has  been  precipitated  with  anr 
monia,  the  mixture  being  allowed  to  stand  for  3  hours,  then  filtered  and  th 
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-ftte  aciditied  by  extraction  with  ether,  finally  titrating  in  alcoholic  solution 
h  N/l()  sodium  hydroxide  to  phenol  red.  Additional  sodium  is  titrated  m 
-m  aaueous  solution  with  N/l  hydrochloric  acid  to  phenol  red.  A  limit  test 
caffeine0 equivalent  to  0-5%  is  included.  Theobromina  Sodio-Salicylas 
SP  X  should  yield  not  less  than  46-5%  of  theobromine  and  not  less  than 
?/■ Vif  qalievlic  acid  after  drying  at  110°,  at  which  temperature  the  loss  should 
not  more7 than  10%.  2  g.  of  the  dried  substance  requires  not  more  than 

ml  of  N/l  hydrochloric  acid  to  neutralise  to  phenolphthalein;  the 
obromine  is7  filtered  from  this  neutralised  solution,  made  just  j^kalinc  to 
nns  with  ammonia,  and  dried  at  100°,  a  correction  oeing  added  for  the 
ubility  in  liquid  and  washings;  salicylic  acid  is (extracted  from  the^  with 
oroform.  Theobromino -natrium  salicyhcum,  P.G.  VI,  contains  not  less 

and  from 

C,H,O.N..H,0 -198.,  M*.,  265"  to  27C£ 

ss  at  100°,  not  more  than  9-5%.  Ash,  not  more  than  0-1%.  1  he  U.S.P.  X 

tws  the  same  moisture  limit  for  Theophyllma.  .  .  ,.  rl 

rheophyllina  et  Sodii  Acetas  (B.P.  ’32).  By  treatment  with  dimethyl 
ohate  and  sodium  hydroxide,  followed  by  extraction  with  chloroform,  it 
;fds  caffeine  equivalent  to  not  less  than  55%  of  anhydrous  theophyjhne 
leophyllino-natrium  aceticum,  P.  Helv.  V,  contains  from  3  j,  t o  4 -  /0  o 
jisture  equivalent  to  1  molecule  of  water  of  crystallisation,  and  about  65  /Q 
theophylline,  but  no  assay  process  for  the  latter  is  prescribed. 

In  the  assay  processes  for  Theophyllina  et  Sodii  Acetas  and  Theobromina  et 
dii  Salicylas,  the  dimethyl  sulphate  must  be  in  slight  excess  at  the  end  of  the 
iction  and  the  caffeine  must  be  shaken  out  rapidly  after  the  additionof 
e  sodium  hydroxide,  since  it  is  quickly  decomposed  by  strong  alkalis.  P. 

XJ.Cl  AnaUsi^'  showed 9 caffeine*  2-02%,  sugar  as  glucose  6 f) 8%,  tannin 
.000/ .  3  and  10  minutes  infusion  (the  10  minutes  being  on  the  old  marc) 
about  90°  gave  totTdissolved  substances  respectively  21-8%  31-8%  orgamc 
atter  10-4%  28-4%.  Mineral  matter  (ash)  2-4%,  3  /G,  tannin  7  68  /Q,  11  08  ^ 
d  caffeine  1-39%  and  1  -70%.  The  second  figures  in  each  case  indicate  totals. 
The  best  method  of  preparing  the  “tea”  is  by  first  moistening  the  leaf 
oroughly  with  boiling  water  and  then,  after  a  few  minutes,  adding  the 
mainder  of  the  boiling  water  and  allowing  to  infuse  for  la  minutes  . 

A  mild  heart  stimulant  if  taken  periodically.  Leaving  it  off  after  ha\ing 
ken  it  for  some  time  may,  it  is  said,  cause  prostration.  Mortality  from  heart 
sease  in  the  Argentine  is  greater  than  elsewhere— ascribed  to  mat6. 

More  than  18,000,000  people  in  S.  America  drink  mate.  Thought  to  ward 
f  rheumatism,  and  produces  exhilarating  yet  soothing  effect  on  nerves  and 
is  very  sustaining  properties  Principal  beverage  of  rural  working  classes  in 
e  Argentine,  Paraguay  and  Brazil. — J.  trop.  Med.  ( Hyg .),  1925,  320. 


CALCIUM 

Calcii  Carbonas  (B.P.  ’32).  CaC03=  100-1.  Loses  at  100°, 
ot  more  than  1%  and  then  contains  not  less  than  98-5%  of  CaC03. 
lalcii  Carbonas  Praecipitatus,  U.S.P.  X,  after  drying  at  200  ,  con- 
lins  not  less  than  98%  of  CaCOa  and  is  assayed  by  precipitation  with 
xcess  N/10  oxalic  acid  in  ammoniacal  solution,  and  back  titration 
f  the  acidified  filtrate  with  N/10  potassium  permanganate. 
Calcium  Carbonicum  Praecipitatum,  P.  Helv.  V,  contains  from 
8-75%  to  100-5%  of  CaC03.  The  bulk  density  of  Calcium 
’arbonicum  Praecipitatum  ad  usum  externum,  P.  Helv.  V,  is 
ontrolled  by  the  following  test; — Introduce  without  shaking 
5  g.  into  a  100  ml.  graduated  cylinder  and  allow  the  cylinder  to 
ill  lightly  on  the  palm  of  the  hand  ten  times;  the  powder  should 
leasure  not  less  than  65  ml. 

C 
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Creta  ( B.P .  ’32).  Dried  at  100°  it  contains  not  less  than  97%  of  the  pm 
substance  and  at  that  temperature  loses  not  more  than  1%.  It  is  assayed  wit 
excess  of  N/l  hydrochloric  acid  and  titration  with  N/l  sodium  hydro xid 
using  methyl  orange  as  indicator.  Creta  Praeparata,  U.S.P.  X,  contains  97% 
after  drying  at  200°. 

Calcium  Carbide.  CaC2.  Grey  masses,  becoming  white  when  mois 
Evolves  acetylene  when  brought  into  contact  with  water.  May  be  used  as  a  tes 
for,  and  in  the  preparation  of,  absolute  alcohol.  Requires  special  storage. 

Calcium  Cyanamide ,  syn.  ^cNitrolim  (T.M.  437595)  is  formed  whe 
nitrogen  is  passed  over  calcium  carbide  heated  to  1000°  :  CaC24-N,= 
CaCNa  +  C.  The  nitrogen  of  same  interacts  with  water  under  pressure,  thus:— 

CaCN2  +  3H20  =  CaC03  +  2NH3. 

The  nitrogen  must  first  be  freed  from  oxygen.  This  is  effected  by  fractions 
distillation  of  liquid  air.  The  above  method  of  fixing  atmospheric  nitrogen  i 
the  Frank-Caro  process.  Calcium  cyanamide  is  a  black  powder,  containin 
15%  to  20%  nitrogen  and  about  20%  free  lime.  As  a  fertiliser  it  is  valuable  o 
acid  or  “sour”  soils  and  is  usually  treated  with  oil  to  render  it  granular  and  t 
reduce  its  dusty  and  corrosive  nature. 

Calcii  Hydroxidum  (B.P.  ’32).  Ca(OH)2  =  74T.  Assayed  by  digestio 
with  sucrose  solution,  filtration,  and  titration  of  an  aliquot  part  with  N/ 
hydrochloric  acid  to  phenolphthalein,  wrhen  it  should  contain  not  less  thar 
90%  of  Ca(OH)2.  Samples  usually  contain  about  0-7%  to  0-8%  of  aluminium 
iron  and  matter  insoluble  in  hydrochloric  acid,  which  is  above  the  B.P.  limit  o 
0-5%. 

Calcii  Oxidum  (B.P.C.  ’34),  CaO  =  56-08.  Loss  on  ignition  not  mor« 
than  10%.  The  ignited  substance  should  contain  not  less  than  95%  of  CaC 
when  determined  by  the  B.P.  method  for  Calcii  Hydroxidum.  Calx 
U.S.P.  X,  loses  not  more  than  10%  on  ignition  to  constant  weight  with  a  bias 
lamp,  and  then  contains  not  less  than  95%  of  CaO.  It  is  assayed  by  the  oxali 
acid  precipitation  method  used  for  Calcii  Carbonas  Praecipitatus,  U.S.P.  X. 

Calx  Chiorinata  (B.P.  ’32).  Contains  not  less  than  30%  zv/w  of  availabk 
chlorine.  Determined  by  titration,  with  N/10  sodium  thiosulphate,  of  the  iodin 
liberated  when  a  suspension  with  potassium  iodide  is  treated  with  acetic  acid 
The  U.S.P.  X  fixes  the  same  standard  of  available  chlorine,  determined  in  th 
same  manner. 

Decomposition  of  Bleaching  Poivder.  According  to  modern  views,  whei 
moist  C02  acts  on  bleaching  powder  chlorine  only  is  given  off  (no  hypochlorou 
acid  as  originally  thought).  Air  free  from  COo  very  slowly  liberates  hypochlorou 
acid,  but  no  chlorine.  With  air  containing  C02,  a  mixture  of  hypochlorous  aci< 
and  chlorine  is  obtained,  the  proportion  of  the  former  decreasing  with  time 
These  points  are  explained  on  assumption  that  the  action  of  chlorine  on  alkali 
is  reversible: 

Ca(OH)2  +  Cl2  ^  Ca(OCl)Cl  +H20 

The  action  of  air  in  promoting  bleaching  is  therefore  due  to  removal  c 
lime  from  the  powder  by  C02.  The  bleaching  action  is  further  accelerated  b 
the  addition  of  common  salt  or  calcium  chloride. 

Stabilised  Bleach ,  i.e.,  bleaching  powder  mixed  wTith  20%  powdere 
quicklime,  retains  its  available  chlorine  in  hot  climates,  e.g.  a  sample  leavin 
England  at  25%  and  arriving  in  Madras  showing  18-4%,  fell  to  10%  in  42  week; 
while  ordinary  bleaching  powder  (leaving  England  at  35%)  fell  to  0-42%  i 
1 4  weeks.  After  2  years,  however,  it  was  found  to  contain  5  9%  calcium  chlorate- 
this  would  not  do  for  sterilising  water,  owing  to  its  taste. — A.  F.  MaccullocI 
J.  Soc.  chem.  Ind.,  Bond.,  1921,  40,  240T;  Yearb.  Pharm.,  1922,  119. 

Water  Sterilisation  uith  chlorine  and  chlorinated  lime,  see  Vol.  I,  p.  41,  am 
Notes  on  Water  Analysis,  this  Volume. 

Eusol. — Keep  in  stoppered  bottles  away  from  the  action  of  light.  The  prepan 
tion  maintains  its  strength  for  3  weeks  in  cold  weather.  In  hot  weather  it  shoul 
not  be  kept  more  than  1  week.  It  is  preferably  made  fresh  each  day  for  use  o 
the  day  following.  Dakin’s  solution,  however,  keeps  much  better. 

Assay.  Place  25  ml.  of  the  solution  in  a  flask,  add  about  1  g.  of  potassiui 
iodide  and  5  ml.  of  acetic  acid  and  titrate  with  N/10  sodium  thiosulphal 
solution,  using  starch  paste  as  indicator.  Each  ml.  of  the  thiosulphate  solutic 
employed  shows  0-003546  g.  of  available  chlorine. 

Solutions  of  this  nature  may  be  slightly  pink  in  colour  if  manganese  is  presei 
in  the  bleaching  powder. 
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Bactericidal  Pozver.  Hypochlorous  acid  is  a  more  potent  bactericide  than 
5  salts.  The  acid  is  stated  to  be  the  most  powerful  antiseptic  known,  it  was 
und  to  be  as  active  against  anthrax  spores  as  against  non-spore-bearing 
•ganisms  (2  minutes’  contact). 

akin’s  Solution  .  ...  . 

Strength.  Dakin’s  (weaker)  solution,  and  his  stronger  solution  on  dilution, 
•e  approximately  1/5  the  strength  of  Liquor  Soda;  Chlorinate,  and  there  is  a 
msiderable  excess  of  sodium  carbonate  employed.  This  is  neutralised  with 

Dric  acid  as  described  in  Vol.  I,  p.  44.  .  f 

Some  confusion  arises  in  the  expression  of  the  strength  of  preparations  ot 
lis  kind.  This  weaker  preparation  contains  0-5%  to  0-55',o  available  chlorine. 
The  stronger  Dakin’s  solution  is  approximately  7  times  this  strength. 
Bactericidal  Poicer.  The  antiseptic  power  of  sodium  hypochlorite  using 
iaphvlococcus  Aureus  with  2  hours’  contact  in  water,  it  is  stated,  lies  between 
:  500,000  and  1:1,000,000,  while  in  the  presence  of  blood  serum  the 
ecessary  concentration  is  between  1  :  1500  and  1  :  2000.  .  ,  .  , 

By  “hypochlorite”  is  clearly  meant  the  0-5%  NaOCl  contained— in  other 
ords,  to  kill  the  organism  in  water  in  2  hours  between  a  1  in  2500  and  a 
in  5000  dilution  of  the  solution  is  requisite,  whilst  in  the  presence  of  serum 
dilution  between  1  in  7-5  and  a  1  in  10  is  necessary.  The  solution  is  hence 
ot  extraordinarily  powerful. 


CAMPHORA 

Camphora  (B.P.  ’32).  C10H16O=  152-1.  Both  the  synthetic  and 
Latural  substances,  are  official.  M.p.,  174  to  177°.  Residue  on 
olatilisation  not  more  than  0-05%.  The  natural  product,  as 
Camphora,  only  is  official  in  the  U.S.P.  X,  the  specific  rotation 
>eing  used  as  an  identity  test;  residue  on  sublimation,  not  more 
ban  0-05%.  Camphora  and  Camphora  synthetica  are  official  in  the 
5.G.  VI,  the  former  melts  at  175°  to  1 79°  and  has  a  specific  rotation 
or  a  20%  solution  in  absolute  alcohol  of  +  44*22  ,  whilst  the  latter 
aelts  at  not  lower  than  170°  and  has  a  specific  rotation  of  —2° 
o  +5°. 

An  official  quantitative  method  for  the  determination  of  camphor  (optically 
ctive)  is  described  in  Methods  of  Analysis  ( A.O.A.C. ,  1930,  458). 

Camphor  may  be  determined  by  means  of  the  reaction  with  2  :  4-dinitro- 
ihenylhydrazine,  the  resulting  hydrazone  being  collected,  dried  and  weighed, 
t  wrill  be  possible  to  formulate  pharmacopoeial  requirements  based  on  this 
lethod. — C.  H.  Hampshire  and  G.  R.  Page,  Quart.  J.  Pharm.,  1934,  558. 

Manufacture  of  Synthetic  Camphor.  Pinene  (C10H16)  is  obtained  by 
ractional  distillation  of  oil  of  turpentine  previously  freed  from  resin. 
?he  pinene  saturated  with  dry  hydrochloric  acid  is  the  old-fashioned  artificial 
amphor.  The  subsequent  processes  consist  of  splitting  off  the  hydrochloric 
cid  to  obtain  camphene,  which  is  isornorphous  with  pinene.  This  substance, 
[issolved  in  glacial  acetic  acid,  with  a  little  sulphuric  acid,  yields  bornyl  acetate, 
nd  this  saponified  becomes  borneol,  which  is  identical  with  Borneo  camphor, 
lifter  oxidation  synthetic  camphor  results,  and  this  corresponds  exactly  with 
he  Japanese  and  Chinese  camphor,  except  in  optical  properties.  The  synthetic 
3  optically  inactive. 

The  manufacture  of  celluloid  takes  80%  of  the  world’s  production  of 
amphor.  The  film  industry  takes  a  lot.  The  manufacture  of  synthetic  camphor 
3  difficult  economically,  being  dependent  on  a  plentiful  supply  of  turpentine  rich 
n  pinene,  and  on  its  market  value.  One  type  competes  against  the  other.  Darmois 
las  produced  the  synthetic  variety  of  optical  activity  equivalent  to  the  natural. — 
7 hem .  &  Drugg.,  ii/ 1 926,  405.  See  also  Pharm.  J.,  i/1924,  234. 

Linimentum  Camphor  ce.  The  optical  rotation  of  the  camphor  cannot  now 
>e  used  to  check  the  result  of  the  evaporation  test,  since  both  the  natural  and 
he  synthetic  varieties  are  official. — Chem.  8c  Dmgg.,  ii/ 1932,  421. 

Oleum  Camphorse  Rectificatum  ( B.P.C .  ’34).  The  f.p.  of  a  mixture  of 
•5  g.  of  the  oil,  1*5  g.  of  eucalyptol  and  2-1  g.  of  o-cresol  is  not  below  40°, 
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equivalent  to  not  less  than  35%  of  cineole.  Sp.  gr.,  0*875  to  0*900.  aD,  -f 
to  +24°.  ttD40°,  1 -465  to  1*470. 

The  two  commercial  varieties  are  white  camphor  oil  and  brow 
camphor  oil.  The  former  is  the  early  fraction  of  the  natural  oil,  obtained  as 
by-product  in  the  manufacture  of  camphor;  the  sp.  gr.  is  lower  than  0*99 
Brown  camphor  oil  is  the  higher  boiling  fraction,  the  sp.  gr.  varies  from  1  *0( 
to  1*040;  oil  of  the  higher  figure  contains  a  large  proportion  of  safrole,  whi 
oil  with  a  gravity  in  the  neighbourhood  of  1*000  is  the  by-product  after  remov* 
of  the  safrole  by  refrigeration.  Camphor  oil  containing  a  large  proportion  < 
safrole  and  with  a  specific  gravity  of  about  1  *065  is  sold  as  artificial  sassafras  oi 


CANNABIS 

Cannabis  ( B.P.C .  ’34).  The  drug  may  now  be  obtained  fror 
plants  grown  in  India,  Germany,  America  and  South  Africa  an 
contains  not  more  than  10%  of  fruits,  large  foliage  leaves,  and  stem 
over  3  mm.  in  diameter,  and  not  more  than  2%  of  other  foreig 
organic  matter.  Acid-insoluble  ash  limit,  5%.  Matter  soluble  i 
alcohol  after  drying  at  100°,  not  less  than  10%.  Cannabis,  U.S.F 
X,  is  of  the  same  standard  as  the  B.P.C.  substance  but  is  als 
standardised  by  the  inco-ordination  produced  in  dogs  by  a  flui« 
extract  prepared  in  the  official  manner. 

In  Northern  India  the  resin  exuded  is  mixed  with  tobacco  and  smokec 
or  taken  in  the  form  of  bhang  as  a  drink.  The  native  then  passes  into  a  stai 
of  languid  ease,  accompanied  by  an  elated  sense  of  superiority.  There  is  als 
induced  an  altered  relationship  to  time  and  space,  so  that  minutes  become  houi 
and  feet  furlongs. — W.  E.  Dixon,  Chem.  &  Drugg.,  i/1928,  747. 

Test  for  Recognition  of  Hashish  :  Ream’s  Test.  The  suspected  materi; 
is  extracted  with  petroleum  ether  of  low  boiling-point,  and  the  extract  filtere 
and  evaporated  to  dryness.  Both  extraction  and  evaporation  should  be  carrie 
out  in  the  cold.  In  the  presence  of  a  considerable  quantity  of  hashish  a  marke 
amount  of  tar-like  residue  is  obtained,  but  it  is  sufficient  for  the  reaction  if  onl 
a  faint  yellow  stain  is  left.  To  the  residue  a  weak  alcoholic  solution  of  potas 
or  soda  (about  N/10)  is  added  and  the  liquid  allowed  to  evaporate  at  roor 
temperature.  In  presence  of  hashish  a  rich  purple  or  reddish-purple  color 
develops,  which,  on  dilution  with  water,  takes  on  a  more  bluish  cast.  Hashis 
is  frequently  sold  dissolved  in  fat  or  oil,  and  for  such  alcohol  is  best.  Extra* 
of  Indian  hemp  and  Ceylon  samples  did  not  respond.  Samples  of  ganja,  chan 
and  majun  from  India  and  a  plant  grown  in  Egypt  responded  perfectly.  TI 
ordinary  hashish  sold  in  Egypt  is  largely  of  Greek  origin,  and  of  a  large  numb* 
of  samples  tested  since  1909  not  one  has  failed  to  respond.  Soil,  climate,  cultiv; 
tion,  and  curing  influence  the  chemical  composition.  The  following  is  suggeste 
as  a  useful  presumptive  test  to  which  hashish  or  other  Cannabis  preparatioi 
from  India,  Egypt,  Greece,  Sudan,  and  Uganda  all  respond.  The  petroleun 
ether  extract  is  made  as  usual,  and  the  evaporation  of  the  solvent  is  carrie 
out  in  a  short  test-tube.  To  the  residue  is  added  a  few  millilitres  * 
reagent  prepared  by  saturating  absolute  alcohol  with  dry  hydrogen  chlorie 
gas.  In  the  presence  of  Camiabis  extract  the  liquid  acquires  a  bright  cherry-re 
colour  which  disappears  on  dilution  with  alcohol  or  water.  Trials  were  mae 
with  a  number  of  plant  extracts  and  over  200  alkaloids,  glycosides,  etc.,  but  : 
no  case  was  a  similar  reaction  obtained.  Certain  volatile  oils — e.g.,  origanu 
and  santal — give  a  similar  reaction,  but  the  colour  is  far  less  intense  for  simil 
amounts  of  material. — W.  Beam,  Wellcome  Res.  Lab.,  Khartoum,  per  Chem. 
Drugg.,  1916,  12. 

Determination  of  Physiological  Activity  of  Hemp  Resin.  The  activi 
of  charas,  ganja  and  bhang  is  associated  with  their  resins,  but  the  resin  conte 
is  not  a  measure  of  potency.  There  is  a  definite  relationship  between  t! 
specific  rotation  of  the  drug  and  its  physiological  activity,  and  a  polarimeti 
method  has  been  devised  for  its  assay.  The  specific  rotation  of  the  resin  of  go< 
and  fresh  charas  is  about  —105°  whilst  that  of  older  and  inferior  material  is 
low  as  —64°;  that  of  ganja  of  good  quality  is  about  —90°,  and  of  inferior  quali 
about  —60°  or  less. — M.  N.  Ghose  and  S.  W.  Bhattacharjee,  Analyst,  1935,  31 
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Extractum  Cannabis.— This  material  is  sometimes  submitted  to  a  biological 
st  by  administering  doses  of  a  soft  extract,  equal  to  0-25  g.,  to  one  or  wo  • 
he  extract  is  given  in  gelatin  capsules  which  are  placed  at  the  bac  ^ 

Louth  and  so  readily  swallowed.  Active  extracts  produce  some  intoxication 
id  inco-ordination  of  movement;  most  striking  is  the  inclination  °  s  Y 
;veral  seconds  in  an  awkward  posture.  The  effect  may  las  or  or 


CANTHARIDINUM 

Cantharidinum  ( B.P .  ’32).  C10H12O4=  196- 1 .  M.p.,  216  to 
18°.  Ash,  not  more  than  0-1%.  Cantharidin  in  preparations 
ontaining  it  may  be  detected  by  the  following  process: — To  20  ml. 
f  the  liquid  add  sufficient  H2S04  to  make  it  slightly  acid  and 
xtract  3  or  4  times  with  chloroform.  Evaporate  the  CHC13  to  about 

to  3  ml.,  add  0-2  ml.  of  a  vegetable  oil  such  as  sesame  or  cotton- 
eed,  evaporate  and  dry  at  100°  to  remove  the  CHC13.  Apply  to 
he  skin  on  a  very  small  pad  of  lint  (the  lint  should  be  saturated 
nth  the  oil)  and  leave  m  contact  for  about  1 2  hours.  If  cantharidin 
»  present,  a  blister  will  form  or  the  skin  be  much  reddened, 
"aking  20  ml.  of  a  liquid,  the  test  will  show  5  to  10  parts  of  can- 
haridin  per  million.  If  a  larger  volume  is  taken  the  test  may,  of 
ourse,  be  made  still  more  delicate. 

Cantharis  ( B.P.C .  ’34).  Foreign  organic  matter,  not  more  than  2%. 
/toisture,  not  more  than  10%.  Cantharis,  in  powder,  is  adjusted,  by  the  addition 
f  powder  of  higher  or  lower  catharidin  content,  to  contain  not  less  than  0-b  A 
if  cantharidin.  It  is  assayed  by  maceration  with  chloroform  acidified  with 
lydrochloric  acid,  filtration  and  evaporation  of  an  aliquot  part;  after  removal 
f  the  fat  with  light  petroleum  the  insoluble  residue  is  treated  with  N/ 1  sodium 
Lydroxide  and  warmed  with  5%  potassium  permanganate  solution;  the  mixture 
s  made  strongly  acid  with  40%  sulphuric  acid,  chloroform  and  ferrous  sulphate 
re  added,  and  the  cantharidin  extracted  with  chloroform;  the  residue,  after 
vaporation  of  the  chloroform,  is  finally  weighed  after  drying  at  65°.  Cantharis, 
I.S.P.  X,  yields  not  more  than  10%  of  moisture  and  not  less  than  0-6%  ol 
antharidin,  by  extraction  with  a  mixture  of  benzene,  petroleum-ether  and 
Lydrochloric  acid  at  40°;  after  evaporation  of  the  solvent  from  an  aliquot  part, 
ollowed  by  evaporation  with  chloroform,  the  residue  is  washed  with  a  mixture 
f  absolute  alcohol  and  petroleum-ether  saturated  with  cantharidin,  and  dried 
t  60°  for  30  minutes.  Cantharides,  P.G.  VI,  should  yield  not  less  than  0-7% 
f  cantharidin  by  the  process  given.  Cantharis,  P .  Helv.  V,  contains  not  less 
han  0-7%  of  cantharidin,  and  the  powder  when  prescribed  except  for  plasters 
s  adjusted  with  lactose  to  contain  0-6%. 


CAPSICUM 

Capsicum  (B.P.  ’32).  Contains  not  more  than  3%  of  calices 
md  pedicels,  not  more  than  1%  of  stalks  and  foreign  organic 
natter,  and  yields  not  more  than  7%  of  ash.  Capsicum,  U.S.P.  X , 
:ontains  not  more  than  3%  of  stems  and  calyxes  and  not  more 
han  1%  of  other  foreign  organic  matter;  non-volatile  ether- 
;oluble  extractive,  not  less  than  12%;  acid-insoluble  ash,  not 
nore  than  1  *25%.  In  U.S.P.  X  the  botanical  source  of  capsicum 
s  given  as  Capsicum  frutescens  Linne,  grown  in  Africa. 

The  Food  and  Drug  Administration  of  the  U.S.  Dept,  of  Agriculture  define 
ayenne  pepper,  cayenne,  as  the  dried,  ripe  fruit  of  Capsicum  frutescens  L., 
7.  baccatum  L.,  or  some  other  small-fruited  species  of  Capsicum.  Contains  not 
ess  than  15%  of  non-volatile  ether  extract,  not  more  than  1-5%  of  starch,. not 
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more  than  28%  of  crude  fibre,  not  more  than  8%  of  total  ash,  nor  more  than  1  -25 
of  ash  insoluble  in  hydrochloric  acid. — S.R.A.,  F.D.,  No.  2,  Rev.  4.,  Aug.  1933. 

Extraction  of  Capsaicin  and  its  Colorimetric  Determination.  100  g. 

oleoresin  ( U.S.P .  X,  extracted  with  ether)  is  mixed  thoroughly  with  twice 
volume  of  liquid  paraffin  and  shaken  out  with  three  successive  200  ml.  portic 
of  alcohol  (57%).  The  mixed  alcoholic  extracts  are  shaken  with  100  ml. 
liquid  paraffin,  the  alcoholic  layer  is  separated  and  the  alcohol  distilled  c 
The  cooled  aqueous  residue  is  extracted  with  ether,  emulsification  being  p 
vented  by  the  addition  of  sodium  chloride.  The  ether  is  removed  by  distillate 
and  the  oily  residue  is  boiled  for  10  minutes,  with  occasional  stirring,  with  - 
of  lithium  hydroxide  (carbonate-free)  and  200  ml.  of  water.  After  stand- 
overnight  carbon  dioxide  is  passed  intermittently  through  the  mixture  for  t 
hours,  water  being  added  if  it  becomes  too  thick,  and  it  is  again  allowed  to  sta 
overnight.  The  precipitate  is  collected,  washed  and  dried  at  a  low  temperatu 
The  precipitate  and  filter  are  boiled  under  a  reflux  condenser  with  500  r 
of  light  petroleum  for  15  to  20  minutes,  the  hot  light  petroleum  decanted  on  t< 
filter  and  the  clear  filtrate  set  aside  below  0C  to  crystallise.  The  crystals  . 
rapidly  filtered  and  transferred  to  a  securely  stoppered  vial.  The  first  precipit 
and  the  filters  should  be  re-extracted  with  light  petroleum.  At  least  5  g. 
capsaicin  is  obtained  from  100  g.  of  oleoresin  of  Mombassa  capsicums.  It  I 
a  m.p.  of  64°,  and  its  acridity  is  detectable  in  a  dilution  of  1  :  10,000,000. 

Determination.  The  determination  depends  on  the  production  of  an  inter 
blue  colour  with  vanadium  oxychloride.  A  2%  w/v  extract  of  capsicum  (dm 
overnight  in  a  desiccator)  prepared  by  maceration  for  30  to  60  minutes  in  c 
acetone,  or  a  0-2%  solution  of  the  oleoresin  in  dry  acetone  is  prepared,  a 
also  a  standard  0-02%  solution  of  capsaicin  coloured  with  an  acetone  extr: 
of  capsaicin-free  paprika  to  match  the  test  solution.  Standard  tubes  are  prepar 
with  from  1-5  ml.  upwards  of  capsaicin  solution  diluted  with  coloured  aceto 
to  5  ml.  To  each  tube  is  added  one  drop  of  a  1  %  w/v  solution  of  vanadir 
oxychloride  in  carbon  tetrachloride  for  each  thousandth  part  per  cent, 
capsaicin  present.  The  reagent  is  then  added  drop  by  drop  to  the  unkno* 
until  no  deepening  in  colour  is  observed;  excess  must  be  avoided  since  t 
colour  changes  to  green.  The  colour  slowly  fades  after  the  reaction. — L. 
Tice,  A?ner.  J.  Pharm .,  1933,  320. 

Oleoresin  of  Capsicum.  The  so-called  oleoresins  of  capsicum  vary 
appearance,  solubility  and  degree  of  pungency  according  to  the  solvent  us 
for  extraction. 

Oleoresin  of  capsicum,  B.P.C.  ’34,  is  prepared  by  extracting  an  ether  oleores 
with  alcohol  (90%)  and  is  soluble  in  ether,  alcohol  (90%),  acetone,  benzei 
chloroform,  petroleum  spirit,  fixed  oils  and  turpentine.  It  has  a  greater  pungen 
value  than  any  of  the  other  oleoresins  of  capsicum,  the  pungency  being  abc 
three  or  four  times  that  of  oleoresin  of  capsicum,  B.P.C.  ’23,  which  v 
extracted  with  alcohol  (60%). — H.  Berry,  Quart.  J.  Pharm.,  1935,  No.  3. 


CARBO 

Carbo  (B.P.C.  ’34).  Ash,  not  more  than  7%.  Moisture,  n 
more  than  15%.  Carbo  Ligni,  U.S.P.  X ,  yields  not  more  th 
7%  of  ash. 

A  test  for  activity  of  medicinal  and  other  charcoals  by  exposure  to  wa 
and  other  vapours.  Active  charcoal  will  absorb  50%  to  100%,  or  even  mo 
of  moisture.  The  water  figure  is  slightly  higher  than  that  for  alcohol 
turpentine.  Pulv.  Carbo.  Lig.  as  ordinarily  dispensed  for  medicinal  purpo 
is  inactive.  The  author  suggests  improvements  in  the  manufacture,  and  i 
adoption  in  the  B.P.  of  tests  for  activity.— H.  Brindle,  Pharm.  J.,  ii/ 1 928, 

Astonishing  variety  in  the  potency  of  different  brands.  A  comparison  of  1 
adsorptive  powers  of  thirty  samples  (using  methylene  blue  as  the  substance  to 
adsorbed)  showed  coefficients  varying  from  85  to  0-5.  Wholesale  prices  rat 
from  15/-  to  £67  :  4  :  0  per  cwt. — N.  Mutch,  Brit.  med.  J.,  i/1934,  320. 

Carbonei  Dioxidum  (B.P.  ’32).  C02  =  44-00.  By  measurement  of 
volume  absorbed  when  passed  into  50%  w/v  potassium  hydroxide  soluti 
at  N.T.P.  it  contains  not  less  than  99%  v/v  of  C02. 


CARYOPHYLLUM 
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CARDOMOMUM 

Cardamomum  (J 3.P.  ’32).  Separated  from  the  fruits  when 
quired  for  use,  and  contains  not  more  than  3%  of  foreign 
ganic  matter.  Ash,  not  more  than  6%.  Cardamomi  Semen, 
S.P.  X ,  should  be  recently  removed  from  the  capsules  and  yield 
it  more  than  5%  of  acid-insoluble  ash. 

The  B.P.  limit  of  impurity  should  apply  to  the  fruit  and  not  to  the  seed, 
iich  must  not  be  separated  from  the  fruit  until  required  for  use  and  is  therefore 
atected  from  adulteration. — Pharm.  J.,  ii/ 1 932,  68. 

The  Food  and  Drug  Administration  of  the  U.S.  Dept,  of  Agriculture  define 
rdamom  as  the  dried,  nearly  ripe  fruit  of  Elettaria  cardamomum  Maton.  Card- 
Lom  seed  is  the  dried  seed  of  cardamom.  Contains  not  more  than  8%  of  total 
l  nor  more  than  3%  of  ash  insoluble  in  hydrochloric  acid. —  S.R.A.,  F.D., 
).  2,  Rev.  4,  Aug.  1933. 

Oleum  Cardamomi  ( B.P.C .  ’34).  Sp.  gr.,  0-923  to  0-945;  ocd  +  20 
+  44°-  nD20°,  P461  to  1-467.  Ester  value,  90  to  156.  It  should  be  soluble 
4  volumes  of  alcohol  (70%,  sp.  gr.  0-8896  to  0-8901).  Oleum  Cardamomi, 
F.  V,  has  a  sp.  gr.  at  25°  of  0-924  to  0-947.  Rotation  in  a  100  mm.  tube  at 
°,  +22°  to  +44°. 

The  husks  are  for  practical  purposes  inert.  The  green  cardamoms  yield 
3re  oil  than  the  bleached.  Imported  decorticated  seeds  yield  less  oil  that  those 
;ently  removed  from  the  husk.  Loss  of  oil  from  the  husk-protected  seed  on 
eping  over  eight  months  is  small;  decorticated  seeds  lost  80%  of  oil  on 
eping  over  the  same  period.  The  oil  requires  not  less  than  three  hours  for 
ponification. — Clevenger,  J.  Ass.  off.  agric.  Chem.,  1934,  283. 


CARUM 

Canun  (B.P.  ’32).  Limits:  for  foreign  organic  matter,  2%; 
r  ash,  9%;  for  acid-insoluble  ash,  1-5%.  Carum,  U.S.P.  X, 
tntains  not  more  than  3%  of  other  fruits,  seeds  or  foreign 
ganic  matter;  acid-insoluble  ash,  not  more  than  L5%.  Fructus 
arvi,  P.G.VI ,  must  yield  not  less  than  4%  of  volatile  oil. 

The  Food  and  Drug  Administration  of  the  U.S.  Dept,  of  Agriculture  define 
raway,  caraway  seed,  as  the  dried  fruit  of  Carum  carvi  L.  Contains  not  more 
an  8%  of  total  ash  or  more  than  1  -5%  of  ash  insoluble  in  hydrochloric  acid. — 
R.A.,  F.D.,  No.  2,  Rev.  4,  Aug.  1933. 

Oleum  Cari  (B.P.  ’32).  Assayed  by  the  same  method  as  for  Oleum 

lethi,  B.P.  ’32,  it  contains  from  53%  to  63%  w/w  of  carvone.  Sp.  gr.,  0-910  to 
}20.  ocd  +70°  to +  80°.  «D2o%  1 -485  to  1-492.  Soluble  in  one  volume  of 
;ohol  (90%,  sp.  gr.,  0-8334  to  0-8340)  and  in  7  volumes  of  alcohol  (80%, 

.  gr.,  0-8634  to  0-8640).  Oleum  Cari,  U.S.P.  X,  should  contain  not  less  than 
|%  v/v  of  carvone;  estimated  by  measurement  of  the  oil  remaining  after 
2atment  with  sodium  sulphite. 

Determination  of  carvone  in  caraway  oil. — Bennett  and  Cocking  (Quart.  J. 
zarm.,  1931,  580)  give  a  method  of  applying  the  hydroxylamine  reaction. 

Caraway  oil  consists  mainly  of  carvone,  sp.  gr.  0-964,  and  limonene,  sp.  gr. 
846;  the  sp.  gr.  of  the  oil  is  therefore  a  good  indication  of  the  proportion  of 
rvone. 


CARYOPHYLLUM 

Caryophyllum  (B.P.  ’32).  Clove  should  contain  not  more  than 
Zo  of  its  stalks  and  not  more  than  1%  of  foreign  organic  matter, 
imits:  ash,  10%;  acid-insoluble  ash,  0-75%.  Tests  for  limit  of 
alks  and  absence  of  clove  fruits  and  cereals  are  included. 
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Caryophylius,  U.S.P.  X ,  should  yield  not  less  than  15%  of  volatii 
ether-soluble  extractive  and  not  more  than  10%  of  crude  fibre 
the  limits  for  stem,  foreign  organic  matter  and  acid-insolub] 
ash  are  the  same  as  in  the  B.P.  ’32. 

Flores  Caryophylli,  P.G.  VI ,  should  yield  not  less  than  16%  c 
volatile  oil.  Flos  Caryophylli,  P.  Helv.  V,  should  yield  not  les 
than  16%  of  essential  oil;  ash,  not  more  than  7%;  acid-insolub] 
ash,  not  more  than  1  % . 

The  Food  and  Drug  Administration  of  the  U.S.  Dept,  of  Agriculture  defin 
cloves  as  the  dried  flower-buds  of  Caryophylius  aromaticus  L.  Contains  not  mor 
than  5%  of  clove  stems,  not  less  than  15%  of  volatile  ether  extract,  not  less  tha 
12%  of  quercitannic  acid,  not  more  than  10%  of  crude  fibre,  not  more  tha 
7%  of  total  ash,  and  not]  more  than  0-5%  of  ash  insoluble  in  hydrochlori 
acid. — S.R.A.,  F.D.,  No.  2,  Rev.  4,  Aug.  1933. 

The  export  of  cloves  from  Zanzibar  is  controlled  by  a  Clove  Growers 
Association.  There  are  standards  for  three  different  grades  and  each  bale  o 
package  must  be  up  to  the  standard  for  the  particular  grade. — Perfum.  essen. 
Oil  Rec.,  1934,  239. 

Oleum  Caryophylli  (B.P.  ’32).  By  difference  from  the  volume  of  the  o 
unabsorbed  by  potassium  hydroxide  solution,  a  eugenol  content  of  not  les 
than  85%  and  not  more  than  90%  v/v  should  be  indicated.  Sp.  gr.,  1-047  t 
1-060.  wd20°>  1*528  to  1-537.  Soluble  in  2  volumes  of  alcohol  (70% 
sp.  gr.  0-8896  to  0-8901).  Oleum  Caryophylli,  U.S.P.  X,  should  contain  nc 
less  than  82%  v/v  of  eugenol,  the  absorption  of  the  eugenol  with  potassiur 
hydroxide  being  effected  during  10  minutes  at  the  temperature  of  the  wate 
bath.  The  optical  rotation  should  not  exceed  — 1°10'  in  a  100  mm.  tube  at  25^ 

Clove  oil  may  contain  up  to  20%  of  acetyl-eugenol,  which  is  hydrolysed  s 
easily  that  it  appears  as  eugenol  in  the  assay  for  phenols. 

Oils  having  a  eugenol  content  of  more  than  90%  are  obtainable  but  are  les 
fragrant. — C.  T.  Bennett,  Pharm.  J.,  i/1933,  150. 

Oil  of  clove  roots.  'The  yield  of  oil  is  about  6%  from  the  roots;  th 
eugenol  content  is  high. — Chem.  &  Drugg.,  i/1923,  136.  Oil  distilled  fror 
clove  stems  is  also  usually  high  in  eugenol. 

Eugenol  (B.P.C.  ’34).  C10H12O2  =  164-1.  Sp.  gr.,  1-072  to  1-074;  «d2o' 
1-541  to  1-542.  Eugenol,  U.S.P.  X,  has  a  sp.  gr.  at  25°  of  1-064  to  1-070  an 
boils  between  250°  and  255°. 

Oleum  Myrciae  (B.P.C.  ’34).  Contains  not  less  than  45%  of  phenols 
Sp.  gr.,  0-945  to  0-990;  ocd,  0°  to  —4°;  nD20°,  1-500  to  1-520.  Estimate 
by  the  B.P.  method  for  eugenol  in  Oleum  Caryophylli.  The  N.F.  V  oil  shoul 
have  a  rotation  not  exceeding  —3°  in  a  100  mm.  tube  at  25°;  sp.  gr.,  0-962  t 
0-990  at  25°. 

For  an  account  of  the  cultivation  and  distillation  in  the  West  Indies,  se 
Perfum.  essent.  Oil  Rec.,  1927,  64. 

An  oil  obtained  from  Pimenta  acris  var.  citrifolia,  lemon-scented  bay  oi 
contains  citral  44%  and  phenols  10%;  it  has  a  lemon-like  odour. — Perfun 
essent.  Oil.  Rec.,  1909,  69.  Anise-scented  bay  oil,  from  a  tree  which  does  nc 
seem  to  have  been  botanically  distinguished  from  the  above,  contains  a  lo- 
proportion  of  eugenol,  comparatively  large  quantities  of  estragol  (15% 
and  methyl  eugenol  (13%).  For  the  causes  of  variation  in  commercial  oil  c 
Pimenta  acris,  see  Yearh.  Pharm.,  1919,  75;  also  Perfum.  essent.  Oil  Rec.,  192' 
343. 

Pimenta  (B.P.C.  ’34).  Yields  not  more  than  6%  of  ash. 

The  Food  and  Drug  Administration  of  the  U.S.  Dept,  of  Agriculture  defir 
allspice,  pimento,  as  the  dried,  nearly  ripe  fruit  of  Pimenta  officinalis  Lind 
Contains  not  less  than  8%  of  quercitannic  acid,  not  more  than  25%  of  cruc 
fibre,  not  more  than  6%  of  total  ash  or  more  than  0-4%  of  ash  insoluble  i 
hydrochloric  acid. — S.R.A.,  F.D.,  No.  2,  Rev.  4,  Aug.  1933. 

Oleum  Pimentae  (B.P.C.  ’34).  Eugenol  content,  determined  as  for  Oleu: 
Caryophylli,  not  less  than  60%  v/v;  sp.  gr.,  1-035  to  1-057;  ocd,  0°  to  —5 
WD20°,  1*500  to  1-536.  Oleum  Pimentae,  N.F.  V,  should  contain  65‘ 
v/v  of  eugenol.  Sp.  gr.  at  25°,  1-018  to  1-048;  nD25°»  0°  to  —4°. 
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CASCARA SAGRADA 

Cascara  Sagrada  ( B.P .  ’32).  Foreign  organic  matter,  not 
aore  than  2%.  Ash,  not  more  than  6%. 

Substitutes.  The  bark  from  Texas,  Arizona,  Colorado,  and  New  Mexico 
;  sometimes  substituted  by  or  mixed  with  the  bark  of  Rharnnus  CaltJ ornica, 
/hich  is  of  a  greyer  tint  externally,  and  the  transverse  section  is  less  dark  and 
lore  yellow  than  R.  Purshiana.  An  inferior  variety,  known  as  Winter  larq 
;  cut  from  the  steamed  branches  and  is  therefore  in  the  form  of  chips.  C  hem.  & 

f )rugg .,  i/1925  560.  .  .  r 

Extracts  of  the  wood  were  found  to  be  71%  as  effective  as  those  from 
>ark.  Only  some  of  the  trees  gave  an  extract  with  griping  properties.  1  his  was 
mproved  by  oxidation  with  hydrogen  peroxide.  (The  action  of  H2O2  said  to 
>e  equivalent  to  the  customary  3  years’  storage. — Pharm.  J.,  1/ 19-4,  41.) 

Total  solids  for  bark  extract  27-4%,  and  for  wood  4-69%.  It  is  a  commercial 
>roposition,  if  the  liquid  extracts  of  the  wood  were  made  two  or  three  times  as 
oncentrated  as  those  from  bark. — R.  H.  Clark  and  K.  R.  Gillie,  Vancouver 
Vied.  Assn.  Bulletin,  Oct.  1925. 

Cultivation  in  British  Isles.  Trials  have  been  made  at  various  stations. 
Vbout  35%  of  the  seeds  planted  in  1908  were  fertile.  The  seeds  should  be 
emoved  from  the  stiff  pulp  (dried  fruit).  Seems  to  prefer  light  to  heavy  soil, 
/an  be  raised  by  cuttings  3  to  4  inches  long.  Bark  should  be  removed  between 
:nd  of  May  and  end  of  August. 

Scottish  soil  and  climate  quite  suitable  for  growing  the  trees. — A.  McCutcheon, 
°harm.  J.,  i/1921,  72;  Chem.  &  Drugg.,  i/1921,  151. 

The  names  Barberry  and  Bearberry,  misapplied  to  cascara,  have  caused 
;onfusion  in  the  States  of  Washington  and  Oregon  and  in  British  Columbia. 
Oenuine  cascara  grows  usually  with  Red  Alder  ( Alnus  rubra),  the  Giant  Cedar 
'Thuja  plicata)  and  the  Douglas  Fir  ( Pseudotsuga  mucronata). — Pharm.  J., 
'/ 1924,  530. 

The  actual  purgative  body  in  cascara  is  unknown.  Tschirch  isolated  a 
principle,  anthra-gluco-sagradin,  and  similar  principles  from  rhubarb,  senna 

md  rharnnus.  ... 

Oxymethylanthraquinones  are  characteristic  constituents  of  purgative  drugs 
from  widely  separated  natural  orders,  e.g.,  rharnnus  ( Rhamnacea1 ),  cassia 
{Leguminosce) ,  quassia  ( Simarubacece ),  aloe  ( Ldiacece ). 

The  larger  proportion  of  anthraquinone  derivatives  in  cascara  are  in  the 
combined  form.  The  U.S.P.  fluid  extract  contained  0-4%.  Fluid  extracts  of 
commerce  contained  0*17%  and  0-24%.  Debittered  cascara  contained 
0-07%. — J.Amer.  Pharm.  zlss.,  1926,  847. 

The  characteristic  aperient  action  is  not  due  to  emodin.  Emodin  is,  however, 
a  constituent,  but  chrysophanic  acid  or  chrysarobin  could  not  be  found. 
Apparently  there  are  no  chemical  differences  between  one  and  three  years’ 
old  (“matured”)  bark.  Storage  was  said  to  exhaust  a  ferment  and  to  moderate 
the  griping  action  which  the  fresh  bark  possesses. 

No  relation  between  the  emodin  content  and  the  physiological  action. 

J.  D.  v.  d.  Graaf,  Pharm.  Weekbl.,  1932,  753. 


CERA  ALBA 

Cera  Alba  (B.P.  ’32).  Acid  value,  18  to  24;  the  wax 
complies  with  the  other  constants  and  tests  for  Cera  Flava.  Cera 
Alba,  U.S.P.  X ,  has  an  acid  value  of  17  to  23,  an  ester  value  of 
72  to  79,  and  responds  to  the  other  tests  for  Cera  Flava,  U.S.P.  X. 

Cera  Flava  (B.P.  ’32).  Sp.  gr.,  0-958  to  0-970;  m.p.  ,62°  to  64°;  nD8o% 
1  -4380  to  1  -4420.  Acid  value,  by  titration  in  absolute  alcohol  with  N/2  alcoholic 
potassium  hydroxide,  17  to  23.  Ester  value,  70  to  80.  Ratio  number,  3-3  to  4-0. 
Cera  Flava,  U.S.P.  X ,  has  an  acid  number  of  18  to  24,  and  an  ester  number  of 
72  to  77. 
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Cetaceum  (B.P.C.’  34).  M.p.,  42°  to  50°;  wD80°,  about  1-4330.  A* 
value,  not  more  than  1-0.  Saponification  value,  120  to  136.  Iodine  value 
to  4-4.  Cetaceum,  U.S.P.  X ,  has  a  sp.  gr.  of  0-938  to  0-944,  determined  by  t 
sp.  gr.  of  the  alcohol-water  mixture  in  which  globules  of  wax  float  and  r 
indifferently.  M.p.,  42°  to  50°. 

Oleum  Theobromatis  ( B.P .  ’32).  M.p.,  30°  to  35°.  nD40°,  1*45 
to  1-4575.  Acid  value,  not  more  than  4-0.  Saponification  value,  188  to  IE 
Iodine  value,  35  to  40.  The  U.S.P.  X  specifies  a  refractive  index  at  40°  of  1  -45 
to  1-4578  and  an  iodine  value  of  33  to  38.  (The  m.p.  and  saponification  val 
limits  are  the  same  as  the  B.P.  ’32.) 

Genuine  cocoa-butter  extracted  from  five  varieties  of  cocoa  had  a  “crystallis 
tion  temperature”  of  20-0°;  Borneo  tallow  has  a  “crystallisation  temperatur 
of  about  31-3°  and  the  presence  of  the  latter  in  cocoa-butter  can  be  shown 
means  of  a  special  apparatus  devised  for  determining  this  factor. — S.  A.  Ashmo 
Analyst,  1934,  515. 


CHLORAMINA 

Chloramina  (B.P.  ’32).  C7H702NClSNa,3H20  =  281  • 

Contains  from  98%  to  the  equivalent  of  103%  of  the  pure  hydrate 
compound.  Assayed  by  interaction  with  potassium  iodide 
acidified  solution  for  10  minutes,  followed  by  titration  of  tf 
liberated  iodine  with  sodium  thiosulphate;  1  ml.  of  N/10  thic 
sulphate  is  equivalent  to  0-01408  g.  of  C7H702NClSNa,3H2C 
Chloramina,  U.S.P.  X,  should  contain  from  11*5%  to  13%  c 
active  chlorine,  assayed  by  digestion  with  potassium  iodide  i 
acetic  acid  solution.  1  ml.  of  N/10  thiosulphate  is  equivalent  i 
0-001773  g.  of  active  chlorine. 

The  theory  appertaining  to  the  use  of  this  substance  as  an  antiseptic  is  th 
hypochlorous  acid  acting  on  protein  and  allied  bodies  containing  the  >  N 
group  effects  a  substitution  of  the  H  atom  by  Cl  with  formation  of  chloramine 
These  chloramines  in  themselves  are  all  potent  antiseptics,  and  bodies  of  th 
type  are  formed  in  wounds  when  treated  with  hypochlorite  antiseptics. 
soluble  chloramine  compound  was  looked  for,  which  led  to  the  selection  < 
p-toluene-sodium-sulphonechloramide  and  the  benzene  analogue,  both  i 
which  can  be  used  in  higher  concentration  than  the  hypochlorites.  Tf 
simplest  chloramine,  NTLCl,  is  probably  formed  during  treatment  of  sewaj. 
by  hypochlorite. — H.  D.  Dakin,  Brit.  vied.  J .,  ii/ 1915,  318,  810. 

Bactericidal  Power.  Chloramine  -  T,  1  :  1,000,000  in  water,  aft 
2  hours’  contact  kills  staphylococci,  and  in  the  presence  of  serum  the  streng' 
for  this  and  the  benzene  analogue  required  is  between  1  :  1500  and  1  :  250 
The  benzene  analogue  is  only  half  as  active  in  water  as  the  “T”  body — 1 
500,000  being  required.  In  concentration  below  1  in  10,000,000  the  toluei 
body  kills  B.  perfringens  in  water  in  2  hours. — Brit.  med.  J.,  ii/ 1915,  262. 

Molecule  for  molecule  it  is  thought  to  be  4  times  as  active  as  sodium  hyp 
chlorite.  Almost  all  the  aromatic  bodies  containing  the  NCI  group  are  acti' 
bactericides.  More  than  one  NCI  group  in  the  molecule  does  not  increase  powe 
— Brit.  med.  J .,  i/l916,  388. 

Germicidal  power  of  chlorine  antiseptics  (chloramine-T,  etc.)  as  cor 
pared  with  acriflavine,  etc.  The  former  are  far  more  potent  (in  the  presen 
of  serum).  The  technique  employed  by  Browning  gave  misleading  data.- 
H.  Dakin  and.G.  K.  Dunham,  Brit.  med.  J.,  ii/ 1917,  641. 

“ Activin Under  this  name  chloramine-T  suggested  as  a  genet 
bleaching  agent,  and  suitable  for  laundries — more  effective  and  less  destructi 
to  fabrics  than  sodium  perborate,  although  less  active  than  the  hypochlorites.- 
Nature,  Bond.,  ii/ 1924,  625. 

Chloramine-T  has  been  suggested  to  replace  the  more  expensive  iodi 
solution  in  analytical  processes. — J.  chem.  Soc.  Abstr.,  ii/ 1 925,  66. 

Carbasus  Chloraminae  ( B.P.C  ’34).  Contains  from  4%  to  6% 
C7H702NClSNa,3H20. 
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Dichloramina  (B.P.C.  ’34).  C7H,0,NC1,S  =  240-0.  Determined  by  titra- 
n  of  the  iodine  liberated  from  potassium  iodide  in  acetic  acid  solution,  it 
ntains  not  less  than  93%  of  C7H,01NC1,S;  1  mL  of  N/10  thiosulphate  is 
uivalent  to  0  006001  g.  of  CTH;O.NCI,S.  The  U.S.P.  X  substance  should 
ntain  not  less  than  28%  and  not  more  than  30%  ot  active  chlorine. 


CHLOROFORMUM 

Chloroformum  ( B.P .  ’32).  CHC1S=  119-4.  Sp.  gr.,  1-485  to 
490.  Usually  not  more  than  15%  v/v  distils  below  60°,  the  re- 
Lainder  distilling  between  60  and  62  .  Limit  of  residue  on 
^aporation,  0*004%  w/v.  Tests  for  acidity,  chloride,  free  chlorine, 
^drochloric  acid,  foreign  organic  matter,  foreign  chlorine  com- 
aunds,  decomposition  products  and  aldehyde  are  included, 
hloroformum,  U.S.P.  X,  leaves  not  more  than  0*002%  w/v  of 
jsidue,  dried  at  100°;  it  contains  from  99%  to  99*5%  of  CHC13. 
p.  gr.  at  25°,  1*474  to  1*478.  Chloroformum  ad  narcosin,  P. 
(elv.  V,  is  required  to  be  of  a  higher  degree  of  purity  than  Chloro- 
irmum  which  is  administered  in  solution;  two  independent  series 
f  control  tests  are  prescribed  for  these  substances. 

Determination.  Colorimetric  determination  of  small  quantities  in  solution 
)-l%  to  0*0001%)  in  animal  tissues.  A  pink  colour  is  obtained  on  heating  a 
ilution  with  pyridine  in  presence  of  sodium  hydroxide.  W.  H.  Cole,  J. 
ol.  Chem.,  1926,  71,  173. 

Chloroform  in  various  mixtures  and  galenicals  may  be  determined  colori- 
letrically  by  means  of  the  colour  reaction  that  it  gives  with  %naphthol  in  strong 
otassium  hydroxide  solution.  10  ml.  of  2%  w/v  solution  of  (3-naphthol  in  40  ,0 
3ld  potassium  hydroxide  solution  is  measured  in  a  series  of  Nessler  tubes, 
leasured  volumes  of  a  0*5%  standard  solution  of  chloroform  in  95%  industrial 
lethylated  spirit,  and  sufficient  industrial  methylated  spirit  to  make  the  total 
alume  measure  11  ml.  are  added;  the  tubes  are  shaken  and  allowed  to  stand 
>r  5  to  10  minutes,  and  the  colours  compared  by  means  of  a  Duboscq  colori¬ 
meter.  If  the  colours  are  compared  within  a  few  minutes,  good  results  are 
btained. — W.  G.  Moffitt,  Analyst,  1933,  2. 

Test  showing  presence  of  1  part  per  million  of  phosgene.  I  o  15  ml.  ol 
ledicinal  chloroform  (which  contains  alcohol)  in  a  dry  stoppered  bottle  add 
0  mg.  each  of  resorcinol  and  vanillin.  Close  the  bottle  and,  when  the  reagents 
re  dissolved,  place  it  in  the  dark  for  1  hour.  Add  5  ml.  of  1  %  aqueous  ammonia, 
lake,  and  allow  to  separate.  In  presence  of  phosgene  or  hydrochloric  acid  a 
ink  or  red  colour  develops  in  the  aqueous  layer,  reaching  a  maximum  in 
0  seconds. — N.  L.  Allport,  Analyst,  1931,  706. 

Historical .  Discovered  by  Soubeiran  in  1831,  named  by  Liebig  terchloride 
f  formyle  (1832)  and  re-named  chloroform  by  Dumas  in  1834.  The  discovery 
f  the  anaesthetic  effect  of  chloroform  when  inhaled  by  human  beings  is  usually 
scribed  to  Sir  J.  T.  Simpson,  who  tried  it  upon  himself  on  Nov.  4,  1847. 
ts  anaesthetic  properties  were,  however,  suggested  to  Simpson  by  David  Waldie 
f  the  Liverpool  Apothecaries’  Hall,  and  had  been  previously  tested  by  Dr. 
latthews  Duncan,  Simpson’s  assistant.  Chloric  ether  (spirit  of  chloroform) 
ad  been  used  as  an  anaesthetic  at  St.  Bartholomew’s  Hospital  in  the  previous 
iarch. — J.  P.  Gilmour,  Quart.  J.  Pharm.,  1934,  440. 

Trichlor ethylene.  A  British  Standard  Specification  ( B.S.S .  No.  580 — 1934) 
as  been  issued  by  the  British  Standards  Institution  for  trichlorethylene 
:echnical  and  stabilised).  The  specification  includes  requirements  regarding 
escription,  specific  gravity  (1*469  to  1*475  at  15*5°),  distillation  range,  residue 
n  evaporation,  acidity,  free  chlorine  and  sampling,  and  the  appendices  describe 
re  methods  and  apparatus  to  be  used. 

Carbonei  Tetrachloridum  (B.P.  ’32).  CC14=  153*8.  Sp.  gr.,  1*603  to 

*606;  boiling-range,  76*5°  to  77*5°.  Residue  on  evaporation  on  a  water-bath, 
ot  more  than  0*002%  w/w.  The  U.S.P.  X  substance  after  evaporating  nearly 
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to  dryness  on  a  water-bath  and  then  spontaneously  followed  by  drying  at  100 
leaves  not  more  than  0-002%  w/v  of  residue. 

A  British  Standard  Specification  ( B.S.S .  No.  575 — 1934)  has  been  issuec 
by  the  British  Standards  Institution  for  carbon  tetrachloride.  The  specificatioi 
includes  requirements  regarding  description,  specific  gravity,  distillation-range 
residue  on  evaporation,  acidity,  oxidisable  impurities,  free  chlorine,  sulphu 
compounds  and  sampling,  and  the  appendices  describe  the  methods  anc 
apparatus  to  be  used. 

The  proportion  of  carbon  disulphide  in  benzene,  carbon  tetrachloride  anc 
other  liquids  can  be  found  colorimetrically  by  means  of  diethylamine  and  ; 
copper  salt.  One  part  in  1,000,000  parts  of  benzene  can  be  detected. — T 
Callan,  J.  A.  R.  Henderson  and  N.  Strafford,  J.  Soc.  chem.  Ind.,  Lond.,  1932, 
193. 

The  statement  that  specimens  of  carbon  tetrachloride  contaminated  by  carbor 
disulphide  are  extremely  toxic  has  no  scientific  authority.  There  is  no  sulphua 
compound  known  which  is  lethal  to  an  adult  of  60  kilos  in  doses  of  1/40,000  ml. 
this  being  the  amount  of  sulphur  derivatives  present  in  5  ml.  of  carbon  tetra¬ 
chloride  purified  for  internal  use,  and  containing  1  in  200,000  parts  of  carbor 
disulphide.  The  lesions  produced  by  carbon  tetrachloride  are  identical  with 
those  produced  by  other  closely  allied  members  of  the  chlorine  substitution 
products  of  the  aliphatic  hydrocarbons,  such  as  chloroform,  and  are  altogethe: 
different  from  those  produced  by  carbon  disulphide. — J.  W.  Tomb,  Brit,  vied 
J.,  i/1934,  1097. 

Toxic  effects  of  the  carbon  tetrachloride  group. — Sir  W.  Willcox,  Brit 
vied.  J.,  i/1934,  105. 

Quantitative  methods  for  the  determination  of  chloroform  or  carbon  tetra¬ 
chloride  in  mixtures  or  capsules  are  described  in  Methods  of  Analysis 
(. A.O.A.C. ,  1930,  479). 

Hexachlor ethane.  A  British  Standard  Specification  (B.S.S.  No.  577 — 1934 
has  been  issued  by  the  British  Standards  Institution  for  hexachlorethane. 
The  specification  includes  requirements  regarding  description,  melting-range 
(183°  to  187°),  moisture,  matter  insoluble  in  alcohol,  ash,  acidity  and  alkalinity 
grading  and  sampling,  and  the  appendices  describe  the  methods  and  apparatus 
to  be  used. 

Chloralis  Hydras  (B.P.  ’32).  CCl3CH(OH)2  =  165 -4.  Should  contain  not 
less  than  99%  of  the  pure  substance.  Assayed  by  addition  of  excess  of  N/l  sodiurr 
hydroxide,  standing  for  2  minutes,  and  back  titration  with  N/l  sulphuric  acid  tc 
phenolphthalein.  Ash,  not  more  than  0-05%.  The  U.S.P.  X  requires  a  purity 
of  99-5%. 

Chloralformamidum  ( B.P.C .  ’34).  C3H402NC13  —  192-4.  M.p.,  1 1 4C 

to  115°.  Volatilises  without  evolving  inflammable  vapours  and  leaves  no 
more  than  0-01%  of  residue. 

The  melting-point  of  chloral  formamide,  as  given  in  the  B.P.C.  ’34,  is  no 
in  accordance  with  experiment,  it  would  more  correctly  be  recorded  as  124 
to  126°  with  limits  for  pharmaceutical  purposes  between  122°  and  126°.— 
C.  T.  Bennett  and  N.  R.  Campbell,  Quart.  J.  Pharvi.,  1935,  No.  3. 

Butylchloralis  Hydras  (B.P.C.  ’34).  C4H702C13  =  193-4.  Ash,  not  mor 

than  U-05%.  Tests  for  limit  of  chloride  and  of  chloral  hydrate  are  described 

Chlorbutol  (B.P.  ’32).  C4H7OCl3  =  177 -4.  M.p.,  not  below  78°.  M.p.  o 
the  anhydrous  substance,  96°.  Ash,  not  more  than  0-1%.  The  majority  o 
samples  melt  slightly  below  the  B.P.  minimum, 

Alcohol  trichlorisobutylicus,  P.  Helv.  V,  is  C4H7OCl3,iHaO,  and,  withou 
previous  drying,  melts  between  79-5°  and  81°.  It  is  assayed  as  follows 
Dissolve  about  1  g.  in  20  ml.  of  alcohol  and  dilute  to  100  ml.  with  watei 
Transfer  10  ml.  to  a  200  ml.  flask,  add  0-5  ml.  of  30%  sodium  hydroxide  solutior 
10  ml.  of  alcohol  and  heat  on  a  water-bath  just  to  boiling.  Allow  to  cool,  ad< 
0-5  ml.  of  concentrated  nitric  acid,  dilute  with  50  ml.  of  water,  neutralise  wit 
excess  of  calcium  carbonate  and  titrate  the  mixture  to  potassium  chromate  wit 
N/10  silver  nitrate.  A  blank  experiment  is  also  prescribed.  Each  ml.  of  N/l 
silver  nitrate  is  equivalent  to  0-0062147  g.  of  C4H70Cl3,iH20. 

Iodoformum  (B.P.  ’32).  CHI 3  =  393 -8.  Should  contain  99%  of  CHI< 
Assayed  by  digestion  overnight  with  alcohol  (95%),  N/10  silver  nitrate  andnitri 
acid,  dilution,  and  back  titration  with  N/10  ammonium  thiocyanate.  M.p.,  12( 
to  122°.  Ash  limit,  0-2%,  The  U.S.P.  X  specifies  that  Iodoformum  shoul 
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e  not  more  than  1%  on  drying  over  sulphuric  acid  for  24  hours,  and  leave 
t  more  than  0*2%  of  ash. 

Clark's  Assay  Process  is  a  very  much  quicker  one  than  that  ot  the  B.P.— 
5  s  of  iodoform  is  dissolved  in  50  ml.  of  methylated  spirit  and  50  ml.  ot  N/10 
ver  nitrate  is  added,  followed  by  5  ml.  of  nitric  acid;  the  mixture  is  boiled 
Lder  a  reflux  condenser  for  at  least  thirty  minutes  cooled,  diluted  with 
0  ml.  of  water,  and  titrated  with  N/10  thiocyanate.— Norman  Glass,  Quart. 
Pharm.,  1935,  No.  3. 

Carbasus  Iodoformi  ( B.P.C .  ’34).  The  iodoform,  extracted  with  alcohol 
d  titrated  as  Iodoformum,  should  be  equivalent  to  from  4  /Q  to  b  /Q. 


CHROMII  TRIOXIDUM 

Chromii  Trioxidum  (B.P.  ’32).  Cr03=100;0.  Contains  not 
ss  than  95%  of  Cr03.  Determined  by  oxidation  of  potassium 
>dide  in  solution,  acidified  with  dilute  sulphuric  acid,  and  titration 
ith  N/10  sodium  thiosulphate,  using  starch  mucilage  as  indicator, 
/ater-soluble  matter  after  ignition,  not  moie  than  2 /0.  The 
J.S.P.  X  fixes  the  same  purity,  using  hydrochloric  acid  to  acidify 

le  titration  liquid. 

Potassii  Dlchromas  (B.P.C.  ’34).  K2Cr207  =  294-2.  Assayed  with  potas- 
um  iodide  and  N/10  sodium  thiosulphate,  it  contains  not  less  than  99 /Q 

f  pure  salt. 


CINCHONA 

Cinchona  (B.P.  ’32).  Contains  not  more  than  2%  of  other 
irganic  matter,  and  not  less  than  6%  of  total  alkaloids  of  whicn  not 
ess  than  one  half  is  quinine  and  cinchonidine.  Ash,  not  more 
han  4%.  Assay  (B.P.  ’32  process):  The  powdered  bark  is  mixed 
yith  strong  solution  of  lead  subacetate  and  water  and  allowed  to 
tand;  after  standing  with  ammoniacal  alcohol,  it  is  subjected  to 
continuous  extraction  with  more  ammoniacal  alcohol;  the  alcohol 
s  recovered,  and  the  residue  treated  with  successive  portions  of 
ulphuric  acid  and  water  until  completely  extracted;  the  filtered 
queous  shakings,  cleaned  by  shaking  with  chloroform,  are  made 
ilkaline  with  ammonia  and  the  alkaloid  extracted  with  chloroform, 
iried  at  100°  and  weighed.  The  total  alkaloids  are  then  dissolved 
n  water,  N/l  sulphuric  acid  and  alcohol,  and  the  boiling  liquid 
nade  just  pink  to  haematoxylin  with  N/ 1 0  sodium  hydroxide.  The 
icidified  and  filtered  boiling  liquid  is  concentrated,  sodium 
)Otassium  tartrate  added,  and  set  aside  for  24  hours  to  crystallise; 
he  alkaloidal  tartrates  are  decomposed  with  sodium  hydroxide  and 
inallv  extracted  with  chloroform,  evaporated,  and  the  residue  of 
quinine  and  cinchonidine  dried  at  100°  and  weighed.  Cinchona, 
J.S.P.  X,  should  contain  not  less  than  5%  of  alkaloids,  deter- 
nined  by  heating  with  hydrochloric  acid  and  water,  cooling, 
nacerating  with  ether,  chloroform  and  water;  and  finally  extracting 
in  aliquot  part,  made  ammoniacal,  with  chloroform. 

Cortex  Chinae,  P.G.  VI,  is  the  bark  of  Cinchona  succirubra 
3avon,  and  should  yield  not  less  than  6*5%  of  alkaloid  by  the 
process  prescribed.  Cortex  Cinchonae,  P.  Helv.  V,  is  the  bark  of 
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cultivated  Cinchona  succirubra  Pavon,  containing  not  less  tha 
6-5%  of  alkaloids;  and  yields  not  more  than  6%  of  ash  and  nc 
less  than  15%  of  water-soluble  extractive. 

Percolation  of  a  moderately  fine  powder  (44/85)  gave  better  extraction  c 
both  alkaloids  and  total  solids,  when  compared  with  percolation  of  either 
fine  powder  (85)  or  a  moderately  coarse  powder  (22/60).  This  indicates  th* 
an  optimum  degree  of  comminution  exists  for  percolation  of  cinchona.  Th 
relative  percentage  of  alkaloids  to  other  solids  increases  in  successive  fractior 
of  percolate. — A.  W.  Bull,  Quart.  J.  Pharm.,  1935,  No.  3. 

For  a  comparison  of  the  results  given  by  the  B.P.  assay  process  with  thos 
given  by  the  methods  of  some  other  pharmacopoeias  see  P.  A.  W.  Self  an 
C.  E.  Corfield,  Quart.  J.  Pharm.,  1930,  410.  The  B.P.  assay  processes  fc 
cinchona  galenicals  are  based  on  a  further  paper  by  the  same  authors  ( Quar 
J.  Pharm. ,  1931,  335). 

Quantitative  methods  for  the  determination  of  quinine,  cinchonine  an 
quinidine  are  described  in  Methods  of  Analysis  (A.O.A.C.,  1930,  452). 

Alpha- Naphthol  Test  for  Cinchona  Alkaloids.  Added  to  an  aqueou 
solution  of  quinine  sulphate,  a  few  drops  of  fresh  saturated  alcoholic  alpha 
naphthol  solution  to  which  a  few  drops  of  concentrated  sulphuric  acid  (2  drop 
per  ml.)  have  been  added,  produce  a  yellow  precipitate;  when  the  reagent  is  i: 
excess  a  yellow  solution  results.  Quinidine,  cinchonidine  and  cinchonin 
sulphates  act  likewise;  no  other  white  alkaloids  appear  to  give  this  reaction.  Cin 
chona  alkaloids  can  thus  be  detected  in  presence  of  atropine,  morphine,  cocaine 
strychnine,  caffeine,  brucine,  codeine  and  antipyrine.  A  drop  of  the  reagen 
added  to  chloroform  or  ether  residues  of  any  of  the  cinchona  alkaloid 
gives  a  yellow  colour. — Watson,  Amer.  J  .Pharm.,  1913,  502;  Pharm.  J 
ii/1913,  881. 

“Grey”  cinchona  bark  from  Huanuco  found  to  contain  quinine  0-45% 
cinchonidine  0-22%,  cinchonine  0-63%,  amorphous  alkaloid  0-48%. 

A  further  sample  of  S.  American  bark  contained  5 -49%  of  cinchonine  and  onl 
0-027%  of  quinine.  It  consisted  of  C.  nitida  and  other  varieties,  and  was  als' 
“grey”  bark.  The  abnormal  content  of  cinchonine  probably  due  to  cultivation  o 
growth  at  low  altitudes  and  in  hot  moist  atmosphere. — B.  F.  Howard  and  0 
Chick,  Yearb.  Pharm.,  1920,  385. 

Approximate  determination  as  used  by  the  planters  for  C.  Ledgerianc 
Extract  with  ether,  using  slaked  lime  and  sodium  hydroxide.  Dissolve  residue  i: 
ether  and  N/HC1,  and  titrate  with  N/NaOH,  using  litmus.  Precipitate  tartrate 
of  quinine  and  cinchonidine,  filter,  wash,  dry  and  weigh.  Determine  optia 
rotation,  a,  and  calculate  quantity  of  quinine  and  cinchonidine  from  Cammelin’ 
table.  To  the  filtrate  from  the  tartrates  add  Nal  solution  to  precipitat 
quinidine,  cinchonine  and  amorphous  alkaloids.  Separate  quinidine  with  94*) 
alcohol. —  Yearb.  Pharm.,  1923,  8. 

History  and  Development  of  the  Cinchona  Plant.  The  cultivation  of  th 
cinchonas  is  carried  on  in  India,  in  the  Nilgiri  Hills  in  the  south,  and  nez 
Darjeeling  in  the  north-east,  also  in  Ceylon,  Java,  and  Jamaica.  A  good  r£sum 
was  given  in  a  paper  communicated  by  Lt.-Col.  A.  T.  Page  (late  I.M.S.)  t 
the  Royal  Society  of  Tropical  Medicine  and  Hygiene,  London,  Jan.,  1925. 

After  reviewing  the  various  factors  which  led  to  the  cultivation  of  cinchor 
in  Java,  Ceylon  and  India,  attention  was  drawn  to  the  trial  in  India,  in  187; 
of  cinchona  febrifuge  (then  a  mixture  of  the  total  alkaloids  of  C.  succirubri 
and  the  report  of  the  Surgeon-General  of  that  year  of  its  efficacy  in  malari; 
its  low  price  and  its  ease  of  manufacture.  The  high  market  price  of  quinin 
naturally  resulted  in  the  planting  of  more  C.  Ledgeriana  trees,  and  so,  in  190; 
the  composition  of  the  febrifuge  consisted  of  a  mixture  of  the  residual  alkaloid 
after  extraction  of  quinine,  from  the  barks  of  C.  Ledgeriana  and  C.  succirubri 
with  a  certain  amount  of  added  quinine,  to  make  it  similar  to  the  original.  1 
spite  of  this  the  quantity  manufactured  rapidly  declined,  and  with  the  advei 
of  the  war  the  demand  exceeded  the  possible  supply,  and  the  price  natural] 
increased.  This  has  resulted  in  the  inability  of  the  vast  multitude  of  native 
who  are  in  continuous  residence  in  mosquito-infested  districts,  to  procure  tl 
necessary  treatment,  and  for  them,  in  the  absence  of  conclusive  proof  that  oi 
alkaloid  or  combination  of  alkaloids  is  far  superior  to  all  others,  the  fitte 
product  is  the  one  which  can  be  produced  and  distributed  at  the  least  possib 
cost  and  can  be  used  with  the  least  supervision.  It  seems,  therefore,  that  aithouj 
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linine  has  been  proved  to  be  the  fittest  separated  alkaloid,  some  supplementa- 
m  of  ft  is  indicated.  This  could  be .  achieved  most  easily  and  cheaply  by 
verting  to  the  cultivation  of  C.  succirubra  and  the  extraction  of  its  total 
kaloids  to  form  again  the  original  cinchona  febrifuge. 

It  has  not  been  recognised  that  there  are  two  factories  in  India,  and  that, 
hile  in  Bengal  we  grow  our  own  bark  which  contains  much  quinidme,  he 

[adras  factory  has  lately  had  to  depend  largely  on  J^bark>  iW  Memorial 
ir  cinchona  febrifuges  are  different.— -G.  E.  Shaw,  Streatleiict  ivicmoria 

ecture,  1934.  . 

A  verv  interesting  account  of  the  introduction  of  cinchona  cultivation  from 
^ru  into  India  and®  the  cultivation  of  C.  Calisaya  (from  the  seed  of  a  native 
Xn  tree)  in  Java  in  1852  by  the  Dutch..  They  realised  their  mistake 
owever  in  1861  and  started  cultivation,  but  it  was  badly  managed.  In  13 
le  Great  War  showed  the  error  of  allowing  a  friendly  neutral  to  have  monopoly 
J  a  bark  rich  in  quinine.  Attention  is  again  drawn  to  Maj.  Acton’s  work  showing 
lat  total  alkaloids  are  as  good  as  quinine  and  that  .Indian  supph es  an 

bivalent  amount  of  these.  It  was  bark  and  not  quinine  that  started  the  fame 
f  cinchona  from  Peru .—Chem.  &  Drugg.,  n/1920,  1447. 

History  of  cinchona.  Varieties  to  grow  for  profit.  Sir  Dav.d  Prain,  Brit, 
ted.  J.,  ii/ 1925,  963. 

Java  now  grows  well  over  90%  of  the  world’s  production  of  cinchona. 
Jearly  all  that  grown  in  India  is  C.  Ledgenana  partly  hybridised  with  Calisaya 
ome  officinalis  and  a  little  succirubra  and  the  hybrid  between  Ledgenana 
nd  succirubra  are  grown,  but  the  proportion  is  very  small.  In  1905  the  bark 
eing  harvested  contained  an  average  of  only  T5/o  qumine  sulphate.  Since 
tien  the  average  has  been  brought  up  to  about  5 /0.  The  crude  sulphate  is 
issolved  in  the  minimum  quantity  of  neariy  boiling  water,  filtered  and  heated 
or  twenty  minutes  with  decolorising  carbon,  refiltered  and  allowed  to  cool, 
"he  recrystallisation  has  to  be  repeated  to  obtain  a  sr\ow-white  product  with 
2SS  than  3%  of  cinchonidine  sulphate.  There  can  be  no  doubt  but  that  the  Roya 
Commission  on  Agriculture  were  quite  right  when  they  reported,  in  1928,  that 
f  India  is  to  embark  on  any  large  campaign  for  fighting  malaria,  the  price  of 
Luinine  must  be  reduced,  that  India  must  be  self-supporting,  and .that 
herefore  extensions  of  the  plantations  are  necessary.  G.  E.  Shaw,  Streaticild 

V  ^thylhydrocupreinae  Hydrochloridum  ( B.P.C .  ’34).  C2iH2802N2,HC1  = 
376-7.  By  extraction  with  chloroform  from  ammomacal  solution,  evaporation, 
md  drying  at  100°,  it  contains  not  less  than  90%  of  C2iH2802N2.  TEthylhydro- 
■upreinum  basicum  and  TEthylhydrocupreinum  hydrochlondum  are  offi¬ 
cial  in  the  P.  Helv.  V  and  each  contains  not  less  than  99%  of  the  pure 

U Cdnchonidinm  Sulphas  (B.P.C.  ’34)  (C19H220N2)2  HaS04  7HzO  =  812^. 

.oss  at  100°,  not  more  than  16%.  Ash,  not  more  than  0-1  /Q  A  limit  test  tor 
luinine,  cinchonine  and  quinidme  is  described.  I  he  official  salt  of  the 
J.S.P.  X  is  the  trihydrate  which  should  lose  not  more  than  12%  at  100  . 

Cinchonidine  sulphate,  though  very  soluble,  forms  a  double  compound 
vith.  quinine  sulphate  and  so  always  crystallises  with  the  quinine  to  some 
extent. — G.  E.  Shaw,  Streatfeild  Memorial  Lecture,  1934. 


Cinchoninse  Hydrochloridum  (B.P.C.  ’34).  C19H220N2,HC1,2H20  — 

366-7.  Loss  at  100°,  not  more  than  10%.  Ash  limit,  0-1  %. 

Quineturn  (B.P.C.  ’34).  Yields  not  less  than  60%  of  quinine  and  cmchoni- 
line,  and  loses  not  more  than  5%  at  100°.  Ash,  not  more  than  1%.  Assayed 
3y  the  B.P.  method  for  Totaquina. 

The  Malaria  Commission  of  the  League  of  Nations  recommended  (1932) 
hat  quineturn  should  be  the  name  applied  to  a  mixture  of  quinine,  cinchonidine 
md  cinchonine  in  equal  parts,  this  being  approximately  the  proportion  in  which 
he  alkaloids  occur  in  Cinchona  succirubra.  Of  three  commercial  samples,  only 
me  met  this  specification. — J.  A.  Goodson  and  T.  A.  Henry,  Quart.  J.  Pharm ., 
1932,  161. 

Totaquina  (B.P.  ’32).  Should  contain  not  less  than  70%  of  crystallisable 
ilkaloids  of  which  at  least  one-fifth  is  quinine.  On  drying  for  one  hour  at  70° 
md  then  at  100°,  the  loss  is  not  more  than  5%.  Ash,  not  more  than  5%.  Assay 
(B.P.  ’32  process):  a  boiling  solution  of  2  g.  in  20  ml.  of  N/'l  sulphuric  acid, 
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40  ml.  of  water  and  40  ml.  of  95%  alcohol,  made  just  alkaline  to  litmus  we 
N/10  sodium  hydroxide,  is  cooled  and  made  just  acid,  boiled  and  filtere: 
the  filtrate  is  evaporated  to  120  g.,  30  g.  of  sodium  potassium  tartrate  added  ai 
stood  for  24  hours.  The  precipitate,  collected  on  a  hardened  filter,  is  wash 
with  80  ml.  of  25%  sodium  potassium  tartrate  solution,  decomposed  wi 
sodium  hydroxide  and  extracted  with  chloroform;  the  proportion  of  quinine 
this  residue  of  quinine  and  cinchonidine  is  estimated  by  a  methoxyl  determin 
tion,  by  interaction  with  hydriodic  acid,  passing  the  methyl  iodide  into  silv 
nitrate  and  weighing  as  Agl.  The  filtrate  and  washings  from  the  precipitate 
tartrate  are  made  alkaline  with  sodium  hydroxide  and  extracted  with  ethe 
the  alkaloid  transferred  to  acid  and  the  cinchonine  precipitated  by  runnii 
into  ether  and  N/l  sodium  hydroxide;  the  precipitate,  collected  on  a  weight 
filter,  is  washed  with  the  ether  from  the  filtrate  and  with  two  further  eth 
shakings  of  the  aqueous  solution,  and  finally  dried  at  100°,  adding  a  correctic 
for  solubility  in  ether.  The  separated  ethereal  layer  of  the  filtrate  is  extracts 
with  10%  w/w  solution  of  glacial  acetic  acid,  the  boiling  solution  neutralise 
with  dilute  ammonia,  5  g.  of  potassium  iodide  added  and  stood  overnigh 
The  precipitate,  washed  with  50%  alcohol,  is  dried  at  100°,  weighed  as  quinidin 
hydriodide  and  corrected  for  loss  due  to  solubility. 

Alternative  assay  processes  for  Totaquina  Type  I  (made  direct  from  th 
bark  of  C.  succirubra)  and  Type  II  (made  from  residues  of  quinine  extractio 
and  adjusted  bv  the  addition  of  quinine)  are  described. — Quart.  Bull.  Hit 
Org.  L.  o.  N.,  1934,  3,  339. 

Quinidina  ( B.P.C .  ’34).  C2oH2402N2,2H20.  =360-2.  Loss  at  100°,  not  mot 
than  10%.  Ash,  not  more  than  0  1%. 

Quinidinae  Sulphas  ( B.P .  ’32).  (C20H24O2N2)2,H2SO4,2H2O.  =  782-5 
Loss  at  100°,  not  more  than  5%.  Ash,  not  more  than  0-04%.  It  is  tested  fo 
other  cinchona  alkaloids  by  precipitating  as  iodide  and  adding  ammonia  t 
the  filtrate,  when  no  turbidity  should  be  produced.  The  U.S.P.  X  allow 
the  same  moisture  limit  and  0  •  1  %  of  ash. 

Chinidinum  sulfuricum,  P.  Helv.  V,  should  contain  99-5%  of  (C2oH24OaN2);, 
H2S04,2H20.  Other  cinchona  alkaloids  are  excluded  by  the  following  tests:— 
(a)  Dissolve  5  g.  of  quinidine  sulphate  in  10  ml.  of  water,  add  0-5  g.  of  potassiur 
iodide  and  maintain  the  liquid  for  1  hour  at  15°,  shaking  strongly  an< 
frequently;  filter  through  a  glass  filter  and  add  2  drops  of  3-4%  w/v  solution  o 
ammonia;  no  cloudiness  should  be  produced  either  immediately  or  withii 
1  hour.  ( b )  The  rotation  of  a  solution  of  0-391  g.  in  0-8  ml.  of  7-3%  w/v  hydro 
chloric  acid  and  20  ml.  of  water,  at  20°  and  in  a  200  mm.  tube,  should  be  betwee: 
+  10-5°  and  +10-7°. 

Mechanism  of  death  from  quinidine.  Cat  experiments  showed  that  th 
m.l.d.  of  quinidine  bisulphate  is  dependent  on  the  speed  of  administratior 
e.g.,  25  mg.  per  kilo  is  usually  fatal  in  a  single  dose,  but  with  a  smaller  dos 
given  at  6,  12,  or  24-minute  intervals  the  total  m.l.d.  increased  to  0-1  g.  per  kilc 
Striking  fall  in  blood  pressure  immediately  following  injection  of  non-lethf 
doses. — B.  Gordon  and  co-workers,  J.  clin.  Invest .,  Aug.  1925,  per  J.  Amei 
med.  Ass.,  ii/ 1 925,  1162. 

QUININE  AND  ITS  SALTS 

The  following  table  shows  the  principal  B.P.  and  B.P.C.  standards  fc 
quinine  and  the  salts  of  quinine.  All,  with  the  exception  of  Quininas  < 
TEthylis  Carbonas,  are  required  to  comply  with  the  B.P.  ’32  test  for  limit  c 
other  cinchona  alkaloids.  The  quantities  which  are  directed  to  be  taken  fc 
the  test  are  given  in  the  fourth  column  of  the  table.  The  specified  quantit 
of  the  substance  writh  50  ml.  of  water  and  5  ml.  of  dilute  sulphuric  acid  is  mad 
ammoniacal  w'ith  5  ml.  of  dilute  solution  of  ammonia  and  extracted  with  30  m 
and  then  20  ml.  of  chloroform,  each  being  washed  with  two  10  ml.  quantitk 
of  water;  most  of  the  chloroform  is  evaporated,  about  3  ml.  of  dehydrated  alcoh 
added  and  quickly  evaporated.  'The  opaque  residue  is  dissolved  in  20  ml.  < 
alcohol  and  20  ml.  of  water,  and  1  ml.  of  a  methyl  red  solution  added;  at  75°  tl 
solution  is  adjusted  with  N/5  sulphuric  acid  to  the  same  colour  as  56  ml.  < 
solution  of  pH  5-44  at  20°,  with  1  ml.  of  the  methyl  red  solution;  the  mixtui 
is  evaporated  to  dryness  on  a  water-bath  and  powdered,  1  g.  boiled  with  30  nr 
of  water  under  a  reflux  condenser,  is  cooled  rapidly  to  15°,  shaking  vigorousl 
and  maintained  at  that  temperature,  with  frequent  shaking,  for  30  minute 
and  filtered  rapidly.  6-5  ml.  of  solution  of  ammonia  (10-0%  to  10-2%  w/w  NH 
at  15°  is  added  all  at  once  to  5  ml.  of  the  clear  filtrate  at  15°  and  on  mixing  gent 


D 


CINCHONA 


81 


i  clear  liquid  should  be  produced.  Quininae  Tannas  is  extracted,  before  applying 
:his  test,  with  ether  from  a  sodium  hydroxide,  ether  and  tragacanth  mixture, 
;he  ethereal  liquid  being  then  extracted  with  sulphuric  acid. 

Chininum  sulfuricum,  P.  Helv.  V,  is  the  stable  dihydrate,  (C20H24G2N  2)2^20614, 
2H20,  and  contains  from  4-5%  to  4*7%  of  water.  The  absence  of  other  cinchona 
ilkaloids  is  ensured  by  the  following  tests:  (a)  Dissolve  0-85  g.  of  the  quinine 
sulphate  in  50  ml.  of  boiling  water  in  a  tared  flask;  cool  rapidly  and  shake  well, 
and  make  up  to  51  g.  with  water;  add  5  g.  of  powdered  potassium  sulphate 
and  keep  at  20°  for  30  minutes,  shaking  frequently  and  strongly.  kilter 
:hrough  a  porous  glass  filter,  mix  20  ml.  of  the  filtrate  with  6*0  ml.  of  water, 
add  1  drop  of  8-5%  zv/v  sodium  hydroxide  solution  and  shake  vigorously.  No 
mrbidity  is  produced  immediately  or  within  one  minute.  ( b )  The  rotation  of  a 
solution  of  0-746  g.  in  1  ml.  of  9-8%  zv/v  sulphuric  acid  and  1  ml.  of  7-3%  zv/v 
hydrochloric  acid  with  sufficient  water  to  make  20  ml.,  at  20°  and  in  a  200  mm. 
tube,  should  be  between  —17-8°  and  —18°.  . 

Quininae  et  iEthylis  Carbonas  ( B.P .  ’32).  It  is  impossible  to  obtain  a 
product  complying  with  the  B.P.  requirement  that  the  melting-point  should 
iiot  be  below  95°.  Practically  all  commercial  samples  have  a  melting-point 
af  about  89°  to  91°  after  drying  over  sulphuric  acid,  but  it  is  difficult  to  obtain 
consistent  results  unless  a  standard  method  of  procedure  is  adopted. 

The  melting-point  of  quinine  ethyl  carbonate  given  in  the  B.P.  appears 
to  be  too  high.  The  melting  point  of  the  dried  salt  of  pharmacopoeial  purity 
seems  to  lie  between  90°  and  92°.  When  the  salt  is  purified  by  recrystallisation 
the  melting-point  may  be  raised  to  91-5°  to  92-5°. — G.  R.  Page,  Quart.  J. 
Pharm.,  1934,  361.  . 

Nephelometric  estimation  of  quinine  in  blood  and  urine  after 
administration  in  treatment,  employing  Tanret’s  reagent.  The  ether  used  is 
purified  so  that  it  gives  no  reaction  for  aldehydes  with  bchiff  s  reagent  or  for 
ketones  with  Scott  Wilson’s  reagent,  q.v.  No  turbidity  must  develop  on 
shaking  the  ether  with  excess  of  the  reagent. — I.  J.  Lipkin  and  W.  Ramsden, 
Brit.  med.  J.,  i/1918,  560. 

As  native  patients  may  omit  to  take  their  quinine,  test  the  urine  with  a  few 
drops  of  Mayer’s  reagent:  a  white  precipitate  appears  if  quinine  is  present.  To 
distinguish  from  albumin,  heat  the  upper  part  of  the  test-tube  if  caused  by 
albumin  the  cloud  becomes  more  dense,  but  if  by  quinine  it  disappears  when 
the  liquid  boils. — per  J.  trop.  Med.  ( Hyg .),  May  1,  1928,  105. 

Tanret’s  Reagent.  Potassium  iodide  3-32  g.,  mercuric  chloride  1  -35  g., 
acetic  acid  20  ml.,  diluted  with  distilled  water  to  60  ml.  Precipitates  alkaloids 
and  albumin.  Better  than  Mayer’s  for  quinine  test  in  urine,  providing  urine  is 
albumin-free. 

Bromophenol  Blue  is  a  good  indicator  for  titrating  neutral  quinine  salts. — 
N.  Evers,  Pharm.  J.,  i/1921,  470. 

The  optimum  titration  conditions  for  the  cinchona  alkaloids,  with  advice 
an  selection  of  indicators. — C.  Morton,  Yearb.  Pharm.,  1926,  447. 

A  paper  dealing  with  the  clinical  aspects  of  the  use  of  cinchona  and  its 
alkaloids  in  malaria  was  read  by  Lt.-Col.  Clayton  Lane  (late  I.M.S.),  before 
the  Roy.  Soc.  Trop.  Med.  Hyg.,  London,  in  Jan.  1925.  The  action  of  quinine 
in  combating  the  malarial  parasite  is  accomplished,  either  directly  by  the  quinine, 
ar  by  a  metabolite  formed  by,  or  from,  it;  if  the  former,  the  greater  its  concentra¬ 
tion  in  the  blood,  the  better;  if  the  latter,  then  the  less  detectable,  the  better. 
Although  only  a  small  quantity  of  quinine  is  excreted  as  such,  it  disappears 
very  rapidly  from  the  blood,  as  shown  by  experiments  on  intravenous  injection. 
Further  experiments  consisted  in  the  incubation  of  parasites  in  a  medium 
containing  quinine  in  a  much  greater  concentration  than  it  would  occur  thera¬ 
peutically.  The  medium,  afterwards  injected  into  paralytics,  produced  malaria, 
thus  suggesting  that  the  alkaloid  acts  indirectly  or  through  the  medium  of  a 
metabolite. 

Regarding  the  salt  best  suited  for  oral  use,  it  is  evident  that,  as  practically 
no  quinine  is  absorbed  by  the  stomach,  whatever  salt  is  given  it  will  be 
precipitated  in  the  intestine  as  base.  If,  however,  it  is  a  metabolite  which  is 
curative,  the  salt  which  most  easily  admits  of  intestinal  metabolism  should  be 
given. 

Quinine  bisulphate  and  oxyquinoline  sulphate  can  be,  and  are,  absorbed  from 
the  vaginal  tract  of  experimental  animals  when  instilled  in  aqueous  solutions 
— D.  I.  Macht,  J.  Pharmacol.,  iii/1928,  145. 


Percentage  of  Maximum  Quantity  to  be  taken  in  Maximum 

Substance  Anhydrous  %  loss  on  “other  cinchona  % 

Quinine  drying  alkaloids”  test  of  ash 
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Growth  of  Pathogenic  Bacteria. — Experiments  to  determine  the 
effect  of  certain  antiseptics,  including  quinine  and  iodine,  on  the  growth  oJ 
staphylococci  and  streptococci  in  the  blood,  showed  that  no  growth  takes  place 
when  no  quinine  is  present,  but  in  the  presence  of  one  part  of  quinine  in  80C 
parts  of  blood  copious  growth  takes  place;  with  iodine,  growth  increases 
progressively  on  raising  the  concentration  of  iodine  in  the  blood  from 
1  :  25,000  to  1  :  400. — Sir  A.  Wright,  Chem.  &  Drugg.,  i/1924,  698. 

Biological  Test  for  Antimalarial  Remedies.  Numerous  substances  have 
been  introduced  for  the  treatment  of  malaria  such  as  Plasmochin  and  Atebrin,  and 
their  value  is  determined  in  the  first  place  by  examining  their  effect  in  bird  malaria. 

The  method  of  carrying  out  the  biological  test  is  as  follows: — Canaries 
are  infected,  the  heads  of  the  infected  birds  are  cut  off,  and  the  blood 
is  filtered  through  glass  wool  into  1  %  citrate  saline,  so  that  the  blood  becomes 
diluted  5  or  10  times.  This  dilution  is  kept  at  37°  and  injected  into  normal 
birds  within  25  minutes.  The  injection  is  made  into  the  pectoral  muscles. 
If  the  dilution  of  blood  is  not  kept  at  37°  the  appearance  of  parasites  is 
later  in  those  birds  which  are  last  inoculated.  The  average  time  of  the  appear¬ 
ance  of  parasites  in  untreated  birds  varies  from  4  to  8  days.  (See  G.  A.  H. 
Buttle,  T.  A.  Henry  and  J.  W.  Trevan,  Biochem.  J.,  1934,  426.) 

To  test  the  efficacy  of  any  unknown  preparation,  a  group  of  birds  is  treated 
with  some  substance,  such  as  quinine,  used  as  standard,  and  a  second 
group  is  treated  with  the  preparation  to  be  tested.  The  first  dose  is  given 
about  4  hours  after  the  canary  is  infected,  and  subsequent  doses  once  daily 
for  the  next  five  days;  the  doses  are  given  orally  by  means  of  a  thin  piece  of 
rubber  tubing  passed  down  the  gullet.  The  birds  are  then  observed  in  order 
to  discover  how  many  days  elapse  before  the  parasites  appear  in  their  blood; 
the  average  time  for  the  appearance  of  parasites  in  a  group  of  birds  which 
received  the  same  dose  is  then  determined,  and  the  average  time  for 
the  unknown  preparation  is  compared  with  the  average  time  for  the  standard. 
Thus,  a  group  of  six  birds  which  received  a  total  dose  of  30  mg.  of  quinine, 
reckoned  per  20  g.  bird  weight,  showed  parasites  after  an  average  of  18-2  days, 
while  a  group  receiving  the  same  dose  of  dihydrocinchonidine  showed  parasites 
after  an  average  of  9-3  days.  Thus  dihydrocinchonidine  is  less  efficient  than 
quinine  in  treating  bird  malaria. 

Potassii  Hydroxyquinolini  Sulphas  ( B.P.C .  ’34),  may  be  a  mixture  of 
8-hydroxyquinoline  sulphate  and  potassium  sulphate  or  of  8-hydroxyquinoline 
and  potassium  acid  sulphate.  It  partly  liquefies  at  172°  to  178°  and  yields  from 
30%  to  33%  of  sulphated  ash. 

Oxychinolinum  sulfuricum,  P.  Helv.  V,  is  oxyquinoline  sulphate  containing 
not  less  than  95%  of  (C9H7ON)2,  H2S04.  It  is  assayed  by  dissolving  0-5  g.  in 
250  ml.  of  water,  mixing  50  ml.  of  the  solution  in  a  closed  flask  with  25  ml. 
of  dilute  hydrochloric  acid  and  22  ml.  of  N/10  bromate-bromide  solution, 
and  adding  1  g.  of  potassium  iodide  after  1  minute.  The  liberated  iodine  is 
then  titrated  with  N/10  sodium  thiosulphate  in  the  usual  manner  and  starch 
is  used  as  indicator.  Each  ml.  of  bromate-bromide  solution  is  equivalent  tc 
0-0048525  g.  of  (C9H70N)2,H2S04. 


CINNAMOMUM 

Cinnamomum  ( B.P .  ’32).  Ash,  not  more  than  7%.  Acid- 
insoluble  ash,  not  more  than  2%.  Cinnamomum,  U.S.P.  X,  fronr 
Cinnamomum  Loureirii  Nees,  should  yield  not  less  than  2%  ol 
volatile  ether-soluble  extractive. 

Cortex  Cinnamomi,  P.G.  VI,  is  required  to  contain  not  less  thar 
1%  of  volatile  oil.  Cortex  Cinnamomi  ceylanici,  P.  Helv.  V ,  shoulc 
yield  not  less  than  1  *3%  of  cinnamic  aldehyde  when  assayed  by  th< 
following  process; — Steam  distil  a  mixture  of  6  g.  of  powderec 
bark  and  100  ml.  of  water,  and  treat  the  first  300  ml.  of  the 
distillate  with  a  cold  solution  of  0-25  g.  of  semioxamazide  in  15  ml 
of  water;  shake  well  for  10  minutes,  and  allow  to  stand  for  at  leas 
20  hours,  agitating  the  mixture  occasionally.  Collect  the  precipi 
tate  on  a  tared  Gooch  filter  dried  at  150°,  wash  the  precipitate  witl 
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ater,  dry  for  2  hours  at  140°  to  150°  and  weigh  after  allowing 
cool  over  sulphuric  acid.  The  weight  of  precipitate,  multiplied 
yr  10*14,  gives  the  percentage  of  aldehyde  in  the  bark.  Cortex 
innamorni  chinensis,  P.  Helv.  V ,  must  give  not  less  than  1*5% 
i-  cinnamic  aldehyde. 

The  Food  and  Drug  Administration  of  the  U.S.  Dept,  of  Agriculture  define 
nnamon  as  the  dried  bark  of  cultivated  varieties  of  Cinnamomum  zeylanicum 
ees  or  of  C.  cassia.  (L.)  Blume.  Ceylon  (cinnamon  is  the  dried,  inner  bark  of 
lltivated  varieties  of  Cinnamomum  zeylanicum  Nees.  Saigon  Cinnamon , 
issia,  is  the  dried  bark  of  cultivated  varieties  of  Cinnamomum  cassia  (L.)  Blume. 
round.  Cinnamon,  ground  cassia,  is  the  powder  made  from  Cinnamon.  Con- 
ins  not  more  than  5%  total  ash  and  not  more  than  2%  ash  insoluble  in  hydro- 
lloric  acid. — S.R.A.,  F.D.,  No.  2,  Rev.  4,  Aug.,  1933. 

Oleum  Cassiae  ( B.P.C .  ’34).  From  Cinnamomum  Cassia  Blume.  Assayed 
y  the  B.P.  method  for  Oleum  Cinnamomi  should  contain  not  less  than  80% 
/w  of  aldehydes  as  C9HgO.  Sp.gr.,  1-055  to  1-065.  ?iD20°>  1 '600  to  1-606. 
oluble  in  2  volumes  of  alcohol  (80%,  sp.  gr.  0-8634  to  0-8640)  and  3  volumes  of 
cohol  (70%,  sp.  gr.  0-8896  to  0-8901).  D  _  ..  .  ..  ,  .  . 

Imported  oil  generally  contains  lead  in  excess  of  the  B.P.C.  limit,  it  is  derived 
om  the  leaden  vessels  in  which  the  oil  is  received. 

Direct  determination  of  total  aldehydes  in  cassia  oil.  For  a  method  which  is 
:ated  to  avoid  the  error  caused  in  the  ordinary  process  by  the  too  great  excess 
f  the  bisulphite  reagent,  see  F.  D.  Dodge,  Amer.  Perfum.,  1929,  24,  11,  per 
)uart.  J.  Pkarm.,  1929,  328. 

Oleum  Cinnamomi  (B.P.  ’32).  From  Cinnamomum  zeylanicum  Nees. 
.ssayed  by  the  B.P.  method  by  interaction  with  hydroxylamine  hydrochloride 
elution  and  titration  with  N/2  potassium  hydroxide  in  6U%  alcohol.  Cinnamic 
Idehyde  content,  50%  to  65%  w/w.  Sp.  gr.,  1-000  to  1-030.  ocd,  0°  to  —  2°. 
D20o,  1-565  to  1-586.  Soluble  in  3  volumes  of  70%  alcohol  with  only  a 
lint  opalescence.  By  the  sodium  sulphite  method  used  for  Oleum  Cari,  U.S.P. 
C,  Oleum  Cinnamomi,  U.S.P.  X,  obtained  from  cassia,  Cinnamomum  Cassia 
Linne)  Blume,  contains  not  less  than  70%  v/v  of  cinnamic  aldehyde. 

The  Food  and  Drug  Administration  of  the  U.S.  Dept,  of  Agriculture  define 
il  of  cinnamon,  oil  of  cassia,  oil  of  cassia  cinnamon,  for  food  purposes,  as  the 
jad-free  volatile  oil  from  the  leaves  or  bark  of  Cinnamomum  cassia  (JL.)  Blume;  it 
ontains  not  less  than  80%  v/v  of  cinnamic  aldehyde.  Oil  of  Ceylon  cinnamon, 
tie  lead-free  volatile  oil  from  the  bark  of  the  Ceylon  cinnamon  ( Cinnamomum 
eylanicum  Nees),  contains  not  less  than  65%  w/w  of  cinnamic  aldehyde  and  not 
lore  than  10%  w/w  of  eugenol. — S.R.A.,  F.D.,  No.  2,  Rev.  4,  Aug.  1933. 

The  aldehyde  limits  have  been  restricted  in  order  to  eliminate  factitious  oils 
ontaining  artificial  cinnamic  aldehyde  and  redistilled  cassia  oil  which,  although 
ften  sold  as  B.P. ,  lack  the  true  cinnamon  oil  odour.  English  distilled  oils  possess 
be  finest  aroma  and  invariably  contain  a  low  percentage  of  cinnamic  aldehyde, 
lome  years  ago  imported  oils  frequently  contained  a  large  proportion  of  cin- 
tamon  leaf  oil  but  they  are  no  longer  marketed. — C.  T.  Bennett,  Pkarm.  J., 
/1933,  150. 

Analytical  characters  which  differ  from  the  B.P.  but  which  are  more  in  con- 
□rmity  with  true  cinnamon  oil  are  given  by  Gildermeister  and  Hoffman,  Die 
Itherischen  Ole,  as  follows: — Sp.  gr.,  1  -023  to  1  -040;  ocD,  0°  to  —  1°,  seldom  more; 
:D2o°,  1*581  to  1-591;  aldehydes,  65%  to  75%;  eugenol,  4%  to  10%;  soluble 
a  2  to  3  volumes  of  70%  alcohol.  Oils  containing  less  than  65%  or  more  than 
5%  of  cinnamic  aldehyde  are  suspect. 

Genuine  oils  frequently  fail  to  dissolve  1  in  3  of  70%  alcohol,  but  are  usually 
oluble  in  4  to  5  parts. — Finnemore. 

For  details  of  C.  zeylanicum  root,  bark,  and  leaf  oils,  and  C.  cassia  oil,  see 
3ull.  imp.  Inst.,  Bond.,  1921,  19,  323,  per  Quart.  J.  Pkarm.,  1922,  63. 

Powdered  cinnamon  stored  in  paper  bags  lost  11%  to  33%  of  essential  oil; 
tored  in  glass  it  lost  0%  to  8%  during  one  year. — I.  Horvath,  per  Quart.  J. 
Dharm.,  1933,  607. 

For  methods  and  yields  of  distillation  of  cinnamon  bark  and  leaf  in  the 
Seychelles,  see  Haines,  Bull.  imp.  Inst.,  Bond.,  1934,  32,  551.  At  the  present 
ime  only  cinnamon  leaf  oil  is  produced.  The  distillation  of  the  bark,  from  which 
n  oil  with  low  aldehyde  content  (about  36%)  was  obtained,  has  now  ceased. 
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COCAINA 

Cocaina  ( B.P .  ’32).  C17H2104N  =  303-2.  M.p.,  97°  to  98c 
Ash,  not  more  than  0-1%.  Tests  for  absence  of isoatropy  1-cocaine 
and  limit  of  cinnamy  1-cocaine  are  included.  The  lower  limit  fou 
the  melting-point  in  the  B.P.  is  too  high,  the  majority  of  com-i 
mercial  samples  having  a  melting-point  of  about  96°  to  97°. 

Constitutionally,  cocaine  is  ecgonine  with  the  hydrogen  atoms  in  the  carboxy 
and  hydroxyl  groups  replaced  by  a  methyl  and  benzoyl  group  respectively. 

The  physiological  activity  of  cocaine  is  connected  with  the  presence  of  the 
acylated  hydroxyl  group  in  the  y  position  with  regard  to  the  nitrogen  atorr 
in  the  ring.  Synthetic  proof. — Ann.  rep.  Chem.  Soc.,  1919  (Vol.  XV),  p.  110. 

Extraction  of  (crude)  cocaine  is  conducted  in  the  following  stages: — 

(1)  Treatment  with  sulphuric  acid  0-5%;  (2)  the  liquor  is  rendered  alkaline 
with  sodium  carbonate,  avoiding  excess;  (3)  stirring  with  petroleum  for  3  or 
4  hours;  (4)  extraction  of  the  solvent  with  acid  0-3%,  then  this  with  the  requirec 
amount  of  alkali.  Collect  and  wash.  The  pasty  mass  contains  87%  to  93%  on 
pure  cocaine. — O.  Sperber,  Tropenpflanzer,  1911,  15,  684 — 687,  per  J.  Soc 
chem.  Ind.,  Lond.,  1912,  44. 

Purification  of  crude  cocaine.  Cocaine,  truxilline  and  cinnamyl-cocaine 
being  ecgonine  derivatives,  yield  ecgonine,  acids,  and  methyl  alcohol  on  hydrolysis 
This  fact  is  of  importance  commercially  as  the  amorphous  residue  remaining 
after  extracting  as  much  as  possible  of  the  crystalline  cocaine  can  be  converted 
into  ecgonine,  and  this  by  treatment  with  benzoic  anhydride  and  methyl  alcohol 
can  be  converted  synthetically  into  cocaine. 

Although  formerly  care  was  taken  in  the  extraction  to  preserve  the  cocaine, 
manufacturers  now  rely  on  the  ecgonine  content.  After  isolation  of  the  crude 
“cocaine, ”  it  is  treated  so  as  to  reintroduce  the  methyl  and  benzoyl  groups. 

fi-Naphthalenesulphonic  acid  may  be  used  for  purifying  crude  cocaine. 
Crude  cocaine,  10  g.,  is  dissolved  in  hot  water  containing  5  g.  of  the  acid  and  the 
solution  filtered  warm.  On  cooling,  an  oily  resinous  body  deposits  which 
becomes  semi-crystalline.  Ammonium  carbonate  is  added,  then  solution  of 
ammonia  which  produces  a  white  precipitate.  This  is  extracted  with  ether  and 
the  pure  cocaine  crystallises  out  from  the  ethereal  solution.  The  acid  used  may 
be  recovered  by  concentrating  the  mother  liquors  and  precipitating  with  hydro¬ 
chloric  acid. 

Another  method  is  to  dissolve  crude  cocaine  in  boiling  water  containing 
acetic  acid.  On  cooling,  precipitate  with  ammonium  carbonate  yielding  a 
resinous  yellow  precipitate  lighter  than  water.  The  solution  is  filtered  anc 
ammonia  added.  The  cocaine  is  crystallised  from  ether. 

The  ecgonine  contained  in  the  resinous  precipitate  can  be  worked  up.  The 
residue  is  purified  by  crystallisation  from  alcohol  and  pure  ecgonine  precipitatec 
by  sodium  carbonate.  It  is  dissolved  in  methyl  alcohol  and  the  solution  treatec 
with  anhydrous  hydrochloric  acid.  Of  the  methylecgonine  obtained,  20  g.  is 
heated  on  a  water-bath  with  benzoyl  chloride,  20  g.,  until  no  more  hydrochlori< 
acid  is  evolved.  The  solution  is  added  to  cold  water.  Benzoic  acid  is  precipitated 
This  is  filtered  out  and  the  filtrate  concentrated.  The  synthetic  cocaine  (termec 
coca-ethyline  in  the  German  Patent  47,713)  is  then  precipitated  from  the  filtrate 
by  means  of  ammonia. — De  Rosemont,  J.  suisse  Pharm.,  Apl.  29,  1920,  pei 
Chem.  &  Drug.,  ii/1920,  934. 

Tests  for  Cocaine 

Permanganate  Test.  When  a  drop  of  a  solution  of  cocaine  is  placed  on  j 
dried  film  formed  by  a  solution  of  potassium  permanganate  on  a  micro  slide  am 
examined  under  the  microscope,  oily  drops  are  seen.  If,  however,  the  cocaine  i 
dissolved  in  a  saturated  solution  of  alum,  violet  crystals  of  cocaine  permanganat 
will  quickly  be  observed.  Alypin,  tropacocaine  and  scopolamine  produc 
crystals  from  aqueous  solutions.  Beta-eucaine-,  stovaine,  novocain  and  holocai; 
form  no  crystals  with  permanganate.  Saporetti’s  bromine  test  distinguishes. - 
Pharm.  J.,  i/1911,  94. 

Reich ard’s  Test  consists  in  adding  a  concentrated  solution  of  sodium  nitre 
prusside,  drop  by  drop,  to  a  cocaine  salt  solution  containing  at  least  0-004  | 
cocaine  per  millilitre.  A  precipitate  of  reddish  crystals  is  formed  which  dissolve 
on  warming  and  reappears  after  the  liquid  is  cooled. 
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Pisani’s  Test.  A  wine-red  colour  is  obtained  by  heating  together  cocaine 
>r  cocaine  hydrochloride  with  a  few  drops  of  concentrated  sulphuric  acid 
:ontaining  2%  formamide.  The  colour  soon  disappears,  giving  place  to  a 
irownish-grey  precipitate.  The  test  is  stated  to  detect  0*1)01  g.  cocaine. 
Uitenreith ,  Detection  of  Poisons  and  Powerful  Drugs. 

With  chromic  acid  and  cobalt  nitrate,  alypin  behaves  similarly  to  cocaine 
md  eucaine  and  precipitates  with  usual  alkaloidal  reagents,  caustic  and 
carbonated  fixed  alkalis,  and  ammonia.  _  ,  t  ,,  , 

The  four  alkaloids,  cocaine,  truxilline,  Ci9H83N04  (also  called  <mcamine  or 
soatropyl-cocaine),  cinnamyl-cocaine  and  tropacocaine,  C8H14NU,C6H5C(J, 

ire  known  to  exist  in  coca  leaves.  .  . 

Vitali’s  Reaction.  Cocaine  gives  a  reaction  similar  to  atropine  it  the  alkaloiaal 
•esidue,  after  mixing  with  alcoholic  solution  of  potassium  hydroxide,  is  heated 
jn  the  water-bath,  but  gives  no  reaction  in  the  cold-; — the  reaction  in  this  case, 
rowever,  is  found  to  be  due  to  isoatropyl-cocaine  as  impurity. —  Yearb.  Pharm., 
1922,  7.  Further  experiments  to  show  that  the  colour  is  due  to  esters  of  the  tropic 
icid  series. —  Yearb.  Pharm.,  1923,  24. 

Cocainae  Hydrochloridum  ( B.P .  ’32).  C17H2i04N,HC1  =  339*6.  M.p.  not 
lower  than  197°,  when  placed  in  the  heating  bath  at  193  .  Specific  rotation  in 
2%  w/v  aqueous  solution,  —70°  to  —72°.  Ash  limit,  0*1  %. 

It  should  not  only  be  in  good  crystals,  but  should,  by  the  following  modification 
af  Maclagan’s  Test,  yield  a  distinctly  crystalline  precipitate  of  pure  cocaine 
within  3  minutes  when  1  grain  is  dissolved  in  2  oz.  of  distilled  water,  and 
3  to  8  drops  of  dilute  solution  of  ammonia,  B.P.,  are  added  and  well  stirred. 
If  more  than  4%  of  amorphous  alkaloid  (principally  truxilline)  be  present, 
there  will  be  only  a  cloudiness.  The  precipitate  redissolves  after  24  hours  or 
more,  the  cocaine  being  converted  into  methyl  alcohol  and  benzoylecgonine. 
Truxilline  is  highly  toxic.  (Fr.  Cx.  also  gives  this  test  and  states  the  same. 
P.G.  VI  gives  it  in  a  modified  form.) 

Sterilisation  of  Cocaine  Hydrochloride  Solutions.  Deterioration  has 
been  reported  not  only  in  anaesthetic  power  but  also  in  vasoconstrictor  effect 
(see  Pharm.  J.,  ii/ 1934,  501). 

Definite  evidence,  at  any  rate  with  2%  solution  in  ophthalmic  work  (see 
Edn.  XVIII,  Vol.  II,  p.  63),  shows  that  boiling  is  safe. 

Efficiency  of  cocaine  solutions  is  not  impaired  by  boiling.  Rep.  Com.  Toca 
Anaesthetics. — Chem.  Abstr.,  1922. 

Cocae  Folia.  The  leaves  from  Bolivia,  Peru  and  Ceylon  contain  cocaine 
as  their  chief  alkaloid,  whilst  the  Java  leaf  contains  chiefly  cinnamyl-cocaine, 
but  little  or  no  cocaine,  chemical  treatment  being  necessary  to  convert  the 
alkaloids  into  cocaine.  The  genus  Erythroxylon,  which  yields  cocaine  alkaloids 
and  is  indigenous  to  4  continents,  comprises  about  80  species  of  which  only  4  or  5 
have  so  far  been  completely  examined  as  regards  alkaloidal  content.  The  com¬ 
mercial  supply  comes  from  at  least  three  distinct  species.  Suggested  control  of 
cocaine  traffic  by  restricted  production  of  coca  leaves  may  prove  more  difficult  than 
expected. — Plant  Alkaloids,  T.  A.  Henry,  reviewed,  Brit.  med.  J.,  ii/ 1 924,  626. 

Folium  Cocae,  P.  Helv.  V,  is  the  dried  leaf  of  Erythroxylon  Coca  Lamarck, 
and  contains  not  less  than  0*7%  of  alkaloid. 

Liquid  Extract  of  Coca.  The  B.P. C.  assay  requires  modification.  The 
extraction  of  the  alkaloids  from  ammoniacal  solution  should  be  made  with 
successive  portions  of  ether  until  complete,  and  sufficient  dilute  acid  should  1  e 
used  to  extract  the  alkaloids  completely.  The  final  ethereal  solution  must  be 
washed  with  a  little  water  to  remove  any  traces  of  ammonium  salts  and  the 
final  residue  dehydrated  with  absolute  alcohol  and  heated  at  80°  for  2  hours  to 
remove  volatile  bases. — WT.  A.  Markwell,  Pharm.  J .,  i/1935,  416. 

COCAINE  SUBSTITUTES 

Amydricainae  Hydrochloridum  ( B.P.C .  ’34).  Ci6H2602N2,HC1  =  314*7. 
M.p.,  about  169°.  Loss  at  100°,  not  more  than  2%.  Ash,  not  more  than  0*1%. 

Amylocainae  Hydrochloridum  (B.P.  ’32).  C14H2i02N,HC1  =  271  *6.  M.p. 
177°  to  179°.  Ash,  not  more  than  0*1%. 

Benzaminae  Hydrochloridum  (B.P.C.  ’34).  C16Hai02N,HCl  =  283*6. 
M.p.,  about  268°,  with  decomposition.  Loss  at  100°,  not  more  than  1%.  Ash,  not 
more  than  0*1%. 

Benzaminae  Lactas  (B.P.C.  ’34).  Ci6H2i02N,C3H603  =  337*2.  M.p.,  152° 
to  156°.  Loss  at  100°,  not  more  than  1%.  Ash,  not  more  than  0*1%. 
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Benzocaina  ( B.P .  ’32).  C9Hu02N  =  165-1.  M.p.,  90°  to  91°.  Ash,  n 
more  than  0T %. 

Orthocaina  (B.P.  ’32).  C8H903N  =  167-1.  M.p.,  141°  to  143°.  Loses  n<. 
more  than  1%  at  100°.  Ash,  not  more  than  0-1%. 

Procainae  Hydrochloridum  (B.P.  ’32).  C13H20O2N2,HCl  =  272-6.  M.p 
154°  to  156°.  Ash  limit,  0-1%.  The  U.S.P.  X  substance  leaves  a  negligible  as} 
Procainum,  m.p.  60°  to  62°,  Procainum  hydrochloricum,  m.p.  153°  to  154 
and  Procainum  nitricum,  m.p.  100°  to  102°,  are  official  in  the  P.  Helv.  V. 

Quantitative  methods  for  the  determination  of  procaine  hydrochloride  ar 
described  in  Methods  of  Analysis  (A.O.A.C.,  1930,  471). 

Solutions  of  novocain  may  be  sterilised  in  slightly  alkaline  glass  vesse 
at  100°  without  change,  but  at  120°  the  alkali  causes  appreciable  change.— 
J.  chern.  Soc.  Abstr.,  ii/ 1 925,  247. 

For  tests  for  identification  see  Scheme  for  Recognition  of  Organic  Substances _ 

Pharmacology  of  Local  Ancesthetics  (Cocaine  and  substitutes 

Eggleston  and  Hatcher,  (J.  Pharmacol. ,  Vol.  XIII,  1919)  found  that  “five,  or  moi 
than  five,  times  the  minimal  fatal  vein  dose  of  alypin,  beta-eucaine,  stovaine  an 
tropacocaine  can  be  injected  subcutaneously  in  the  cat  without  causing  deatl 
while  four,  or  less  than  four,  times  the  fatal  vein  doses  of  cocaine  and  holocain 
similarly  injected  prove  fatal’’;  further,  that  “the  simultaneous  subcutaneous  ir: 
jection  of  adrenalin  with  the  local  angesthetics  reduces  the  toxicity  of  the  latter  b 
delaying  absorption  rate,  but  this  reduction  is  much  less  marked  in  the  cases  c 
cocaine  and  holocaine  than  with  the  other  members  of  the  series,  and  is  refer 
able  to  their  much  slower  ‘essential’  elimination.’’ 

A  committee  appointed  by  the  American  Medical  Association  to  study  th 
occurrence  of  accidents  arising  from  the  use  of  local  anaesthetics  reported  4 
hitherto  unpublished  deaths,  of  which  cocaine  was  responsible  for  23.  Novocai 
was  found  to  be  the  most  frequently  employed  and  by  far  the  safest.  Butyn, cocaine 
alypin,  apothesine  and  stovaine  are  probably  equally  dangerous  when  injected  int 
the  tissues.  The  committee  advised  that  cocaine  should  not  be  given  hypoderm 
cally,  neither  should  concentrated  solutions  be  applied  to  the  mucous  membrane 
Not  more  than  15  minims  of  10%  cocaine  should  be  applied  to  the  throat  or  nos 
and  not  more  than  1-5  grains  given  when  applied  to  the  mucous  membrane- 
urethral  injections  especially  dangerous.  Novocain  should  not  be  injected  i 
concentrations  above  1%,  and  butyn  should  not  be  injected  but  may  be  applie 
in  2%  solution. — Brit.  med.  J.,  i/1924,  871. 


COLCHICUM 

Colchici  Cormus  (B.P.  ’32).  Contains  not  more  than  2%  c 
other  organic  matter.  The  corm  dried  at  65°  contains  not  les 
than  0-25%  of  colchicine.  Assayed  by  the  same  process  as  th 
seed,  but  subtracting  the  amount  of  the  final  residue  which  i 
insoluble  in  cold  water.  Colchici  Cormus,  U.S.P.  X ,  shoul 
yield  not  less  than  0*35%  of  colchicine. 

The  fresh  corm  is  not  used  in  the  B.P.  and  the  inclusion  of  a  standard  serv 
no  useful  purpose. — Pharrn.  J.,  ii/ 1 932,  87. 

Assay  of  colchicum  by  phosphotungstic  acid. — E.  C.  Davies,  Phar j 
./.,  i/1921,  505.  Iodine  may  also  be  employed  as  precipitant. 

Estimation  by  shaking  out  the  alkaloid  with  chloroform  and  precipitatii 
with  phosphotungstic  acid  (Scheibler’s  reagent).  Precautions  necessary 
estimating  colchicine  due  to  the  presence  of  an  amino-acid  grouping.— J.  Grie 
Pharm.  J.,  ii/ 1 923,  87. 

For  the  methods  upon  which  the  B.P.  processes  were  formulated  see  P.  A.  \ 
Self  and  C.  E.  Corfield,  Quart.  J.  Pharm.,  1932,  347. 

Colchici  Semen  (B.P.  ’32).  Other  organic  matter,  not  more  than  2C 
Contains  not  less  than  0-3%  of  colchicine.  Ash  limit,  3%.  Assayed  by  co 
tinuous  extraction  with  alcohol,  filtering  the  cooled  and  settled  liquid,  ai 
evaporating  to  dryness;  the  Solution  of  the  residue  in  20%  w/v  sodium  sulph£ 
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lution  is  cleaned  with  ether,  cleared  with  talc  and  filtered;  an  aliquot,  par 
the  filtrate  is  again  cleaned  with  ether,  shaken  with  chloroform,  N/l  sodium 
/droxide  added  and  the  alkaloid  completely  extracted  with  chloroform,  he 
lloroform  is  evaporated,  two  portions  of  alcohol  added  anu  evaporated,  an  e 
tsidue  dried  at  100°  and  weighed.  Colchici  Semen,  U.S.P.  X ,  yields  not  less 
tan  0-45%  of  colchicine,  when  extracted  by  a  lead  subacetate  process,  tne 
eight  of  residue  insoluble  in  N/20  sulphuric  acid  with  chloroform  being 
^ducted  from  the  weight  of  residue  from  chloroform  extraction.  Sernen 
olchici,  P.  Helv.  V,  contains  not  less  than  0-5%  of  colchicine  and  the  powder 
>r  administration  is  adjusted  with  lactose  to  contain  0,4%  of  colchicine. 
Colchicina  ( B.P.C .  ’34).  Ash,  not  more  than  0-1  %.  Tests  for  limit  of  chloro- 
>rm  compound  and  of  colchicine  are  described.  Colchicinum,  1  .Lr.  V  , 
:22H9506N,iCHCl3,  contains  87%  of  colchicine.  Colchicinum,  P.  Helv.  V,  is 
le  crystalline  alkaloid,  C22H2B06N  +  UH20,  containing  from  6%  to  7  /G  of  water 
f  crystallisation. 


COLOCYNTHIS 

Colocynthis  ( B.P .  ’32).  Should  contain  not  more  than  5%  ol 
eeds,  2%  of  outer  sclerenchymatous  pericarp,  and  should  yield  not 
oore  than  8%  of  acid-insoluble  ash,  and  not  more  than  3%  of  light 
>etroleum  extractive  dried  at  100°.  The  U.S.P.  X  limit  of  pet- 
oleum  ether  extractive  is  2%  dried  at  110°,  and  of  acid-insoluble 
sh,  6%. 


COLOPHONIUM 

Colophonium  (B.P.  ’32).  Acid  value,  150  to  180.  Ash,  not 
nore  than  0T%.  Resina,  U.S.P.  X,  should  have  a  sp.  gr.  at  25  of 
L -07  to  1*09,  an  acid  number  not  less  than  150,  and  should  leave 
lot  more  than  0-05%  of  ash. 

Guaiaci  Resina  (B.P.C.  ’34).  Should  leave  not  more  than  10%  of  matter 
nsoluble  in  alcohol  and  not  more  than  4%  of  ash;  should  comply  with  a  test 
or  absence  of  colophony.  Guaiacum,  U.S.P.  X ,  has  a  m.p.  of  85°  to  90 3  and 
fives  no  reaction  for  rosin  with  copper  acetate. 


CORIANDRUM 

Coriandrum  (B.P.  ’32).  Limits:  for  foreign  organic  matter, 
2 %;  for  ash,  7%;  and  for  acid-insoluble  ash,  1%.  Coriandrum, 
V.F.  V,  should  contain  not  more  than  5%  of  other  fruits,  seeds  or 
:oreign  organic  matter,  and  should  yield  not  more  than  1*5% 
if  acid-insoluble  ash;  ether-soluble  extractive,  not  less  than 
3*5%. 

The  Food  and  Drug  Administration  of  the  U.S.  Department  of  Agriculture 
define  coriander  seed  as  the  dried  fruit  of  Coriandrum  sativum  L.  Contains  not 
wore  than  7%  total  ash,  and  not  more  than  1  -  5%  of  ash  insoluble  in  hydrochloric 
icid.— S.R.A.,  F.D.,  No.  2,  Rev.  4,  Aug.,  1933. 

Oleum  Coriandri  (B.P.  ’32).  Sp.  gr.  0-870  to  0-884.  ocd>  T8°  to  +15°. 
7d2o°  1-462  to  1-472.  Should  be  soluble  in  3  volumes  of  alcohol  (70%,  sp.  gr. 
>8896  to  0-8901).  The  U.S.P.  X  requires  the  oil  to  comply  with  the  same 
>olubility  test;  sp.  gr.  at  25°,  0-863  to  0-875;  an,  +8°  to  +13°  at  25°.  0^20° 
1-4630  to  1-4760. 
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CRESOL 

Cresol  ( B.P .  ’32).  Sp.  gr.,  1*035  to  1*050.  Distillation  range* 
not  more  than  2%  v/v  below  188°  and  not  less  than  80%  v/v 
between  195  and  205°.  Not  less  than  90%  v/v  of  cresol,  U.S.P.  X . 
should  distil  between  195°  and  205°.  Cresolum  crudum,  P.G.  VI, 
contains  not  less  than  50%  of  ra-cresol  when  determined  by  nitra¬ 
tion  and  weighing  the  trinitro-m-cresols  produced.  Cresolum 
crudum,  P.  Helv.  V ,  must  contain  at  least  50%  of  m-cresol. 

The  new  B.P.  specification  permits  much  greater  variation  than  that  of  the 
B.P.  ’14.  One  cresol  may  consist  of  isomeric  cresols  while  another  may  contain 
20%  of  higher  homologues. — Pharm.  J .,  ii/ 1 932,  87. 

British  Standard  Specifications: — 

B.S.S.  No.  522 — 1933,  includes  specifications  for:  (1)  Orthocresol  (522A), 
crystals  or  masses  having  a  crystallising-point  of  30-3°  to  31-0°  and  a  boiling- 
point  of  about  191°;  (2)  Metacresol  (522B),  colourless  to  very  pale  straw- 
coloured  liquid  or  solid  of  sp.  gr.  1-037  to  T040  and  having  a  crystallising-point 
of  not  below  10-5°  and  a  boiling-point  of  about  202°;  (3)  Paracresol  (522C), 
crystals  or  masses  having  a  crystallising-point  not  lower  than  34°  and  a  boiling- 
point  of  about  202°. 

B.S.S.  No.  517 — 1933,  describes  Cresylic  Acid  of  high  orthocresol  content. 
It  must  contain  not  less  than  45%  of  orthocresol;  the  sp.  gr.  is  from  1-045  to 
1-050  at  15-5°,  and  90%  distils  betwreen  192°  and  200°.  The  proportion  of 
orthocresol  is  determined  by  observing  the  crystallising-point  of  a  mixture  of 
the  sample  and  pure  cineole  under  carefully  controlled  conditions. 

B.S.S.  No.  521 — 1933,  describes  the  variety  of  commercial  cresol  known  as 
Cresylic  Acid  (50/55%  Metacresol),  a  liquid  having  a  specific  gravity  of  1  -035  to 
1-040  at  15-5°  and  of  which  approximately  92%  distils  between  199°  and  204°. 
The  proportion  of  metacresol  is  determined  by  a  nitration  process  and  weighing 
the  washed  solid  trinitrometacresol  produced. 

B.S.S.  No.  524 — 1933,  includes  specifications  for  Refined  Cresylic  Acids. 
Refined  Cresylic  Acid,  Grade  A,  is  controlled  for  colour,  water  content,  specific 
gravity  (1-035  to  1-050),  distillation  (not  more  than  5%  below  192°  and  at  least 
90%  below  205°),  neutral  oils  and  pyridine  bases,  sulphuretted  hydrogen,  and 
freedom  from  acids  and  alkalis.  Refined  Cresylic  Acid,  Grade  B,  may  contain 
twice  as  much  water  (1%),  10  times  as  much  neutral  oils  and  pyridine  bases 
(1  %  of  each),  and  at  least  80%  must  distil  below  205°. 

Tests  to  distinguish  Carbolic  Acid,  Cresols  and  other  Phenols . 

Test  I.  Dissolve  1  drop  (0-05  g.)  of  the  phenol  in  10  ml.  of  strong  hydrochloric 
acid  in  a  mortar  and  add  0-5  g.  of  a  mixture  of  NaN03(l  part),  NaN02(l  part) 
and  exsiccated  Na«S04(2  parts).  Stir  well  and  allow  to  stand  for  2  to  5  minutes. 
Note  colour  and  pour  1  ml.  of  the  acid  mixture  into  excess  of  10%  aqueous 
NH4OH  and  note  change  of  colour. 

Carbolic  Acid  gives  a  rich  crimson  colour  in  2  minutes.  On  pouring  the 
mixture  into  NH4OH  a  deep  emerald  green  results.  If  at  the  crimson  stage 
1  or  2  drops  of  38%  formaldehyde  solution  are  added  and  the  mixture  stirred,  the 
colour  changes  to  rich  purple  and  if  now  poured  into  NH4OH  a  deep  blue 
colour  occurs.  Ortho-Cresol.  A  dichroic  solution  is  given  in  the  acid,  green 
being  predominant.  If  a  drop  or  two  of  formaldehyde  solution  is  then  added 
the  green  changes  to  blue  (purple  by  transmitted  light).  If  now  poured  into 
NH4OH,  only  olive-green  results.  Meta-Cresol,  Para-Cresol  and  Cresol  give 
no  distinctive  results  and  are  thus  easily  distinguished  from  carbolic  acid  and 
ortho-cresol.  The  presence  of  p-cresol  also  inhibits  the  reaction  with  carbolic 
acid  or  o-cresol,  and  the  test  cannot  be  used  for  detection  of  either  of  these  in 
cresol,  B.P.  Beta-Naphthol  and  A Ipha-Naphthol  give  crimson-purple  and  violet- 
purple  respectively  after  standing  3  to  5  minutes  in  the  acid  mixture.  The 
colours  are  destroyed  by  ammonia  solution.  The  acid  solution  withstands 
heat  and  subsequent  dilution  with  retention  of  colour  better  than  with  other 
phenols.  Thymol ,  after  stirring  and  leaving  for  5  minutes,  gives  a  pronounced 
green,  becoming  yellow  on  pouring  into  ammonia  solution. 

Test  II.  Dissolve  1  drop  of  the  phenol  in  5  ml.  to  10  ml.  of  strong  HC1  with  a 
minute  crystal  (size  of  pin’s  head)  of  NaN02.  Slowly  heat  the  mixture  nearly  to 
boiling;  cool  or  dilute  and  pour  into  excess  of  dilute  NH4OH  solution.  Note 
the  colour  changes. 
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Carbolic  Acid,  ortho-cresol  and  meta-cresol  :  On  pouring  the  acid 
olution  into  NH4OH  and  warming,  a  deep  blue  colour  results.  Para-cresoL 
rives  no  colour.  In  aqueous  solution,  acidified  with  acetic  acid,  together  with 
I  little  NaN02,  and  a  few  drops  1  to  2%  CuSCfi  solution,  a  rich  wine-red 
olution  is  given,  turning  to  pink  on  dilution  with  water.  Guaiacol  gives  a 
rreen  with  NH4OH.  Resorcinol  gives  successively  brown,  red,  purple,  violet 
ind  blue;  on  diluting  with  water,  green,  and  on  pouring  the  acid  mixture 
nto  ammonia  solution,  a  dichroic  solution  with  brilliant  red  fluorescence, 
vine-purple  to  transmitted  light.  Orcinol,  bhloroglucinol  and  the  catechins 
five  rather  poor  reds  or  purples  both  before  and  after  treatment  with  ammonia. 
batchecol  gives  a  distinct  bluish-green  in  the  acid  mixture,  and  py rog allot  a 
purplish  colour  if  heated  with  a  nitrate  in  the  acid  mixture. — A.  H.  Ware, 
Analyst,  1927,  335. 

The  determination  of  meta-  and  ortho-cresols  in  mixtures  of  cresols  can  >e 
made  by  formation  of  the  aldehyde  resins;  the  amount  of  ortho-compound  can 
oe  found  by  the  cineole  freezing-point  method  and;  by  subtraction,  the 
proportion  of  meta-cresol  can  be  ascertained. — C.  E.  Sage  and  H.  R.  bleck, 
Analyst,  1932,  567. 

Liquor  Cresolis  Saponatus  ( B.P .  ’32).  Should  contain  47%  to  53%  v/v 
af  cresol.  Assayed  by  acidifying,  extracting  with  ether,  evaporating  the  ether, 
and  steam  distilling  the  residual  liquid  at  170°;  the  distillate  is  saturated  with 
salt,  extracted  with  ether,  warmed  to  170°  and  the  residue  weighed,  the  cresol 
distilled  and  the  weight  of  water,  etc.,  and  non-volatile  residue  subtracted; 
the  distilled  cresol  should  have  the  sp.  gr.  and  b.p.  of  cresol.  Liquor  Cresolis 
Compositus,  U.S.P.  X,  is  assayed  by  distillation  with  kerosene  and  extraction  of 
the  distillate  with  sodium  hydroxide,  when  the  proportion  of  cresol,  measured 
by  the  increase  in  volume  of  the  sodium  hydroxide  solution  used,  should  be 
from  46%  to  52%  v/v;  the  cresol  separated  from  this  solution  should  comply 
with  the  distillation  standard  for  cresol.  Liquor  Cresoli  saponatus,  P.G.  VI, 
contains  about  50%  of  crude  cresol  and  25%  of  fatty  acids  from  linseed  oil. 

Assay  of  Cvssols  in  Lysol,  The  following  method  is  more  suitable  and 
accurate  than  that  of  the  B.P.  when  only  normal  quantities  of  lysol  are  available. 
It  can  be  used  for  less  concentrated  preparations  of  cresols  and  the  higher 
homologues  of  phenol  and  for  other  coal  tar  disinfectants  in  which  the  phenols 
are  dissolved  in,  or  emulsified  with,  solutions  of  soaps  or  resins. 

Weigh  25  to  100  g.  of  the  liquid,  according  to  the  amount  available  and  the 
phenolic  content  of  the  preparation,  into  a  conical  flask  and  shake  with  100  ml. 
of  water;  add  15  to  50  g.  of  solid  barium  hydroxide  and  heat  for  one  hour  under 
a  reflux  condenser  by  immersing  the  flask  in  boiling  water,  shaking  well  at  fre¬ 
quent  intervals.  After  cooling,  pour  off  the  aqueous  liquid  and  filter,  washing 
the  residue,  and  finally  the  filter,  with  hot  barium  hydroxide  solution.  Acidify 
the  filtrate  in  a  separating  funnel  with  hydrochloric  acid,  saturate  the  mixture 
with  calcium  chloride  and  extract  the  liberated  phenols  with  successive  small 
portions  of  ether.  Transfer  the  ethereal  solutions  to  a  small  flask,  evaporate 
off  the  ether,  dry  the  phenolic  residue  to  constant  weight  by  heating  on  a 
water-bath  and  finally  over  sulphuric  acid.  The  weight  obtained  gives  the 
quantity  of  crude  phenols  in  the  weight  taken,  and  the  percentage  by  volume 
may  be  calculated  from  the  specific  gravity  of  the  crude  phenols  obtained  and 
that  of  the  original  liquid.  The  nature  of  the  phenols  recovered  may  be 
ascertained  by  submitting  the  residue  to  fractional  distillation  and  weighing 
separately  portions  of  the  distillate  collected  within  the  boiling-ranges  of  phenol, 
cresols  and  the  higher  homologues. 

The  following  are  references  to  other  methods : — 

100  g.  of  lysol  treated  with  excess  2%  sulphuric  acid,  and  the  fatty  acids  and 
cresols  extracted  with  50  and  20  ml.  of  ether.  The  ethereal  layer  is  dried  over 
sodium  sulphate  and  distilled,  and  the  phenols  collected  between  180°  and  230°. 
— A.  H.  Dodd,  J.  Soc.  chem.  Ind.,  Lond.,  1924,  931. 

Cresols  in  lysols  approximately  estimated  by  steam  distillation  of  60  g.  to  70  g. 
after  acidifying  with  30  ml.  to  35  ml.  of  dilute  sulphuric  acid.  The  weight  of  cresol 
in  the  sample  is  obtained  by  multiplying  the  volume  of  cresols  in  the  distillate 
by  1-04  and  adding  1/50  of  the  volume  of  the  aqueous  layer.  Method 
gives  trustworthy  results. — C.  J.  Jordan  and  F.  Southerden,  Analyst, 
1921,  375. 

Data  given  of  a  large  number  of  examinations  of  castor  oil  and  linseed 
oil  lysols. — Pharm.  J.,  i/1921,  479. 
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Accurate  results  by  distillation  can  only  be  assured  when  the  soap  is  know 
to  be  free  from  volatile  fatty  acids.  It  is  best  to  dissolve  the  sample  in  he. 
water  in  a  separator,  add  a  piece  of  stick  caustic  soda  and  shake  until  aissolvec 
Add  excess  of  brine  and  separate.  Redissolve  in  hot  water,  add  caustic  sod 
and  again  salt  out;  repeat  again.  Acidify  the  united  alkaline  liquors  and  extrac 
with  benzene.  Extract  this  solution  with  a  small  quantity  of  caustic  soch 
acidify  and  read  off  in  the  usual  way. — G.  F.  W.  Martin,  Yearb.  Pharm.,  1921 
142. 

Present-day  lysols  vary  appreciably  in  characters  and  properties  but  ver 
little  adjustment  will  be  necessary  to  make  them  comply  with  the  official  strength 
The  assay  process  is  unnecessarily  complicated  and  there  is  confusion  betwee 
crude  cresol  and  separated  cresol.  A  large  proportion  of  the  higher  phenol 
(non-volatile  residue)  is  lost  and  it  is  useless  to  examine  the  separated  cresol  t 
see  that  it  comes  within  the  B.P.  boiling-range. — Pharm.  J.,  ii/ 1932,  107. 

The  lysol  supplied  by  the  large  manufacturers  would  comply  with  a  require 
ment  of  miscibility  with  water  up  to  10%,  or  even  20%,  of  lysol,  but  does  not 
in  the  majority  of  cases,  comply  with  the  requirement  of  miscibility  in  al 
proportions.  The  statement  of  miscibility  with  ether  does  not  hold  for  com 
mercial  samples. — G.  R.  Page,  Quart.  J.  Pharm.,  1934,  369. 

Creosotum  {B.P.  ’32).  Sp.  gr.,  not  less  than  1  070.  Distillation  commence 
at  about  200°,  and  not  less  than  95%  v/v  is  collected  between  200°  and  230° 
Creosotum,  U.S.P.  X,  has  a  sp.  gr.  of  T076  at  25°.  Not  less  than  90%  v/t 
should  distil  between  200°  and  220°. 

Genuine  beechwood  creosote  yielded  39%  of  monophenols,  26-48%  o 
guaiacol,  and  32-14%  of  creosol,  C6H3-CFl3-OCH3-OH,  and  homologues 
pinewood  creosote  about  the  same  but  20-3%  guaiacol  and  37-5%  of  creosol  anc 
homologues — all  boiling  between  200°  and  210°. 

Creosote  is  usually  optically  inactive  but  may  be  slightly  dextrorotatory. 

Creosoti  Carbonas  ( B.P.C .  ’34).  Sp.  gr.,  1-150  to  1-180.  Ash,  not  more 
than  0-1%.  Free  creosote  is  excluded  by  the  absence  of  any  green  colou: 
developing  on  addition  of  ferric  chloride  to  the  alcoholic  solution.  The 
U.S.P.  X  specifies  a  sp.  gr.  at  25°  of  not  below  1-145;  85%  of  the  separatee 
creosote  should  distil  between  200°  and  220°,  which  should  not  respond  to  the 
tests  for  hydrocarbons  and  coal-tar  creosote  for  Creosotum,  U.S.P.  X. 

Guaiacol  (B.P.  ’32).  The  liquid  form  has  a  sp.  gr.  of  1-116  to  1-125,  anc 
the  crystals  a  m.p.  of  about  28°.  Between  200°  and  210°,  not  less  than  95%  shoulc 
distil.  Guaiacol,  U.S.P.  X,  should  have  a  sp.  gr.  at  25°  of  not  below  1-112  foi 
the  liquid  and  of  about  1-132  for  the  melted  solid;  the  solid  boils  between  204‘ 
and  206°  and  not  less  than  85%  of  the  liquid  distils  between  200°  and  210°. 

Guaiacolis  Carbonas  (B.P.C.  ’34).  Ci5H1405  =  274-1.  M.p.,  85°  to  88° 
Ash,  not  more  than  0- 1  %.  Should  comply  with  a  test  for  absence  of  free  guaiacol 
The  U.S.P.  X  substance  should  leave  not  more  than  0-1%  of  ash. 

Potassii  Guaiacolsulphonas  (B.P.C.  ’34).  C7H706SK  =  242-2.  Should 
give  not  less  than  35-2%  of  sulphated  ash,  corresponding  to  not  less  than  98% 
of  the  pure  substance.  The  composition  is  stated  to  be  represented  by  th< 
formula  C6H3(0CH3)(0H)S03K(1  :  2  :  3). 

Kalium  sulfoguajacolicum,  P.G.  VI,  contains  not  less  than  96-9%  o 
C0H3(OH)(OCH3)SO3K  (1:  2  :  4  and  1:2:5).  Kalium  guaiacol  sulfonicum 
P.  Helv.  V,  is  described  as  a  mixture  of  salts  of  l-oxy-2-methoxybenzene- 
4-(and  5)-sulphonic  acids  and  is  required  to  give  from  35%  to  39%  of  sulphatec 
ash. 

The  potassium  salts  of  guaiacolsulphonic  acid  may  be  determined  by  titratior 
with  N/10  sodium  hydroxide  to  Poirrier-blue,  followed  by  titration  with  N/l( 
hydrochloric  acid  using  alizarin-yellow  R  as  indicator. — Brit.  chem.  Abstr 
(B),  1933,  171. 


CROCUS 

Crocus  (B.P.C.  ’34).  Should  lose  not  more  than  12-5%  o 
moisture  and  then  yield  not  less  than  60%  of  alcohol  (60% 
extractive;  styles  and  anthers,  not  more  than  8%,  and  foreigr 
organic  matter,  not  more  than  2%;  ash,  not  more  than  7*5% 
light  petroleum  extractive,  not  more  than  1%.  The  N.F.  I 
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allows  not  more  than  10%  of  yellow  styles,  not  more  than  2%  of 
foreign  organic  matter  and  not  more  than  7-5%  of  total  ash. 

The  Food  and  Drug  Administration  of  the  U.S.  Dept,  of  Agriculture  define 
saffron  as  the  dried  stigma  of  Crocus  sativus  L.;  contains  not  more  than  10% 
Df  yellow  styles  and  other  foreign  matter,  not  more  than  14%  of  volatile 
matter  when  dried  at  100°,  not  more  than  7  •  5  %  of  total  ash,  and  not  more  than  1  % 
of  ash  insoluble  in  hydrochloric  acid. — S.R.A.,  F.D.,  No.  2,  Rev.,  4,  Aug.  1933. 

Adulteration  of  saffron  with  carthamus  flowers  and  calendula  can  be  detected 
by  the  orange-red  or  clear-blue  fluorescence  of  the  material  when  exposed  to 
ultra-violet  light. — A.  Castiglione,  Ann.  Falsif.,  1933,  26,  41. 


CUPRUM 

B.P.  Limit  Test  for  Copper.  The  copper  limit  tests  of  the  B.P.  may  be 
replaced  by  a  colorimetric  method  using  sodium  diethyldithiocarbamate.  A 
standard  copper  solution  containing  0-00001  g.  of  Cu  per  ml.  (or  0-0393  g.  of 
DuS04,5H20  per  litre)  is  prepared  by  diluting  5-67  ml.  of  standard  Fehling’s 
copper  sulphate  solution  to  100  ml.  and  diluting  10  ml.  of  the  resulting  solution 
to  1  litre.  The  reagent  is  used  as  a  0  •  1  %  aqueous  solution.  The  copper  content  is 
determined  by  adding  1  ml.  of  dilute  ammonium  hydroxide  solution  and  10  ml. 
of  the  reagent  to  the  test  solution  contained  in  a  100  ml.  Nessler  glass  and 
comparing  the  colour  produced  with  that  obtained  by  treating  similarly  aqueous 
dilutions  of  known  volumes  of  the  standard  copper  solution.  The  method  is 
inapplicable  to  bismuth  compounds.  For  iron  salts  the  iron  must  be  removed 
by  oxidation  to  the  ferric  state  and  precipitation  with  ammonium  hydroxide, 
the  copper  being  determined  in  the  filtrate.  Lead  salts  may  be  removed  by 
adding  a  ferric  salt  and  precipitating  both  with  ammonium  hydroxide.  It  is 
not  necessary  to  extract  the  coloured  compound  with  a  solvent. — F.  J.  Flowerdew, 
Pharm.  J.,  i/1934,  413. 

The  coloured  compound  should  be  extracted  with  carbon  tetrachloride  before 
comparing  the  colours.  The  precipitation  of  ferric  hydroxide  causes  a  serious 
oss  of  copper  and  the  diethylthiocarbamate  reagent  is  too  sensitive  for  medicinal 
substances. — N.  Evers  and  L.  A.  Haddock,  Pharm.  J.,  i/1934,  452. 

Minute  amounts  of  Cu  are  found  in  chemicals  and  galenicals.  In  view  of 
the  value  of  such  traces  in  haemoglobin  formation  it  is  unlikely  that  they  would 
oe  harmful. — N.  Evers  and  L.  Haddock,  Quart.  J.  Pharm.,  1932,  458. 

Copper  in  various  chemicals  ranged  from  0-4  parts  per  million  in  hydro¬ 
chloric  acid  to  68  in  ferric  glycerophosphate,  and  in  galenicals  from  4  in 
ammoniated  tincture  of  valerian  to  580  in  B.P.  1914  extract  of  ergot. — 
N.  Evers  and  L.  A.  Haddock,  Quart.  J.  Pharm.,  1932,  458. 

To  Kill  Algce  in  Ponds ,  etc.  It  is  stated  that,  without  injury  to  plants  or 
fish,  copper  sulphate  not  exceeding  2\  oz.  per  10,000  gal.  maybe  employed. 
The  crystals  should  be  slightly  crushed,  placed  in  a  coarse  bag  and  drawn 
:o  and  fro  across  the  pond.  To  estimate  the  amount  of  water  in  the  pond 
multiply  together  the  average  length,  breadth  and  depth  expressed  in  feet, 
rhis  result  multiplied  by  6f  will  give  the  number  of  gallons.  If  the  first  appli¬ 
cation  does  not  suffice,  repeat  in  a  week  or  ten  days. 

Organic  Copper  Compounds. 

Cupri  Alloxanas.  (N2C404H)2  Cu.  A  bluish-green  flocculent  powder  slightly 
;oluble  in  water.  The  relative  insolubility  is  a  disadvantage  from  the  therapeutic 
standpoint. 

Cupri  Glycinas.  (NH2CH2COO)2  Cu.  A  blue  flocculent  silky  powder 
soluble  about  1  in  200  of  water  at  15°,  but  more  than  twice  as  soluble  at  40°. 

0-06  g.  per  kilo  in  0-5%  solution  intravenously  killed  a  rabbit  in  8  minutes, 
vhilst  a  control  of  salvarsan  in  proportion  0-1  g.  per  kilo  was  tolerated,  hence 
he  substance  has  a  toxic  dose  of  about  2  g.  for  an  average  man. 

Cupri  Hippuras.  (C6H6CO  NHCH2COO)2  Cu.  A  bluish-green  crystalline 
)Owder.  Almost  insoluble  in  water,  but  soluble  about  1  in  200  of  a  mixture  of 
flycerin  and  water  equal  parts.  It  is  more  soluble  in  pure  glycerin. 

Rats  maintained  for  2  or  3  months  on  diets  containing  a  high  proportion 
>f  peas  to  which  copper  was  added  grew  normally  and  did  not  suffer  in  health, 
vlost  of  the  copper  is  excreted  by  the  alimentary  tract;  a  small  proportion  may 
>e  absorbed  in  the  blood,  retained  in  part  for  a  time  by  the  liver  and  then 
ixcreted  by  the  kidneys. — Brit.  med.  J.,  i/1924,  680. 
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DERRIS 

Derris  ( B.P.C .  ’34).  By  continuous  extraction  with  carbo 
tetrachloride,  concentrating,  and  standing  at  0°  (seeding  if  neces 
sary),  filtering  and  air-drying  not  above  40°,  crystals  of  the  carho 
tetrachloride  compound  equivalent  to  not  less  than  2%  of  rotenon 
are  obtained;  (factor  0-719).  Ash,  not  more  than  6%;  acid 
insoluble  ash,  not  more  than  2%. 

Commercial  samples  examined  by  the  carbon  tetrachloride  process  hav 
been  shown  to  contain  from  nil  to  6-9%  of  rotenone. — Bull.  imp.  Inst.,  Lond 
1933,  32,  469. 

The  carbon  tetrachloride  method  of  determining  rotenone  gives  results  whic 
are  low  if  the  rotenone  content  of  the  resin  (either  isolated  or  present  in  th 
root)  is  below  about  17%,  and  is  seriously  in  error  if  the  rotenone  content  c 
the  resin  is  below  10%.  It  fails  completely  for  resins  of  very  low  rotenon 
content.  A  resin  may  contain  up  to  15%  of  rotenone,  i.e.,  2-4%  of  rotenon 
in  the  root,  and  yet  give  no  rotenone  by  the  standard  method  of  determination 
The  rotenone-carbon  tetrachloride  crystals  which  separate  in  the  determinatio 
of  rotenone  are  at  most  90%  to  95%,  probably  only  80%  to  90%,  pure. — R.  £ 
Cahn  and  J.  J.  Boam,  J.  Soc.  chem.  Ind.,  Lond.,  1935,  37T. 

Constituents.  In  addition  to  rotenone,  a  dimorphic  substance  (m.p.  189 
and  192°  to  194°),  isomeric  with  tephrosin,  C23H22O7,  and  having  insecticide 
properties,  has  been  isolated  from  derris.  Published  data  on  the  relativ 
toxicities  of  rotenone,  deguelin,  tephrosin,  and  toxicarol  are  inapplicable  to  th 
assessment  of  the  toxicity  of  derris  resin,  as  the  last  three  compounds  do  no 
occur  as  such  (or,  at  most,  in  very  small  amounts)  in  derris  resins.  Th 
conclusion,  often  drawn  from  published  data,  that  the  value  of  a  derris  root  o 
resin  can  only  be  assessed  by  its  rotenone  content,  is  quite  unjustified.— ibid. 
42T. 

Rotenone 

Colour  Test.  To  1  ml.  of  solution  in  acetone  add  1  ml.  of  diluted  nitric  acii 
(1  part  acid  and  2  parts  water)  and  allow  to  stand  for  30  seconds.  Dilute  wit] 
8  or  9  ml.  of  water  and  add  1  ml.  of  strong  solution  of  ammonia.  A  blue  colou 
is  produced  with  0-0001  g.  of  rotenone. — H.  A.  Jones  and  C.  M.  Smith,  Industr 
Engng  Chem.,  Anal.  Edn .,  5,  1,  75. 

The  purity  of  commercial  rotenone  can  be  determined  colorimetrically  b 
means  of  the  red  colour  produced  when  nitric  acid  and  sodium  nitrite  ar 
added  to  a  mixture  of  a  solution  of  the  sample  in  acetone  and  an  equal  volurn 
of  10%  solution  of  potassium  hydroxide  in  95%  alcohol.  Standard  condition 
must  be  employed. — C.  R.  Cross  and  C.  M.  Smith,  J.  Ass.  off.  agric.  Chem 
Wash.,  1934,  17,  336. 

Tuba  or  derris  is  a  well-known  Malay  fish  poison;  the  root  is  bruised  i: 
water  with  lime  and  the  milky  emulsion  thrown  into  the  stream. 

A  dessertspoonful  placed  in  the  entrance  hole  will  destroy  a  wasp’s  nest.- 
Pharm.  J.,  ii/ 1 933,  194. 


DEXTROSUM 

Dextrosum  ( B.P .  ’32).  C()H1206=  180-1.  Loses  not  more  tha: 
2-5%  at  105°,  and  then  a  well-boiied  10%  w/u  solution  has 
specific  rotation  of  not  less  than  +52°.  Residue  after  ignition  an 
re-ignition  with  sulphuric  acid,  not  more  than  0-1%.  Th 
U.S.P.  X  allows  a  moisture  limit  of  10%  at  105°.  Glycosun 
P.  Helv.  V,  is  pure  anhydrous  dextrose  containing  not  more  tha 
1%  of  moisture. 

The  Food  and  Drug  Administration  of  the  U.S.  Dept,  of  Agriculture  defir 
dextrose  as  the  product  chiefly  made  by  the  hydrolysis  of  starch  or  a  stare) 
containing  substance,  followed  by  processes  of  refining  and  crystallisatio 
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nhydrous  dextrose  contains  not  less  than  99-5%  of  dextrose  and  not  more 
lan  0*5%  of  moisture.  Hydrated  dextrose  contains  not  less  than  90  /q  ot 
extrose  and  not  more  than  10%  of  moisture  including  water  of  crystallisation. 
'■lucose  is  a  thick,  syrupy,  colourless  product  made  by  incompletely  hydrolysing 
arch,  or  a  starch-containing  substance,  and  decolorising  and  evaporating  the 
roduct.  It  contains,  on  a  basis  of  41°  Baume,  not  more  than  1%  of  ash,  chiefly 
ttlorides  and  sulphates. — S.R.A.,  F.D.,  No.  2,  Rev.  4.,  Aug.  1933. 

Reducing  sugars  may  be  determined  quantitatively  by  titration  of  boiling 
ikaline  solution  with  potassium  ferricyanide  containing  methylene  blue  as 
idicator.  The  method  has  also  been  used  for  sucrose,  lactose  in  milk,  glucose 
i  urine  and  mixtures  of  maltose  and  glucose. — S.  W.  Cole,  Biochem.  J .,  1933,  723. 

Glucosum  Liquidum  ( B.P .  ’32).  wd20°>  n°t  less  than  C490.  Ash,  not  more 
ran  0-6%.  Sulphur  dioxide  limit,  450  parts  per  million.  By  evaporation  with 
-ater  and  drying  at  90°,  Glucosum,  U.S.P.  X,  loses  not  more  than  21%  of  its 
r eight;  ash,  not  more  than  0-5%. 

Lactosum  (B.P.  ’32).  C12H22011,H20  =360-2.  A  10%  w/v  boiled  solution 
as  a  specific  rotation,  determined  at  20°,  of  +52°  to  +52-6°.  Ash,  not  more 
lan  0-1%.  Tests  for  more  soluble  sugars,  copper  and  acidity  are  included. 
,actosum,  U.S.P.  X,  should  leave  not  more  than  0T%  of  ash,  and  should 
amply  with  tests  for  dextrin,  sucrose  or  glucose,  and  starch. 

The  B.P.  limit  for  more  soluble  sugars  is  too  low  and  might  well  be  trebled. 
r.  J.  W.  Ferrey,  Quart.  J.  Pharm.,  1933,  411. 

Samples  of  British  and  New  Zealand  lactose  generally  contain  about  0-006 
3  0  008  g.  per  5  g. 

Laevulosum  (B.P.  ’32).  C6H12Q6  =  180-1.  Determined  at  20°  on  a  well- 

oiled  10%  w/v  aqueous  solution,  the  specific  rotation  should  be  not  less  than 
-81°.  Loss  at  105°,  not  more  than  5%.  Sulphated  ash,  not  more  than  2-5%. 
Mel  Depuratum  (B.P.  ’32).  Sp.  gr.,  1-359  to  1-361.  an  for  a  20%  w/v 
ecolorised  solution,  +0-6°  to  —2°,  corresponding  to  a  specific  rotation  of 
|-3°  to  —  10°.  Ash,  not  more  than  0-3%  w/w.  Artificial  invert  sugar  is  excluded 
y  adding  one  drop  of  resorcinol  in  hydrochloric  acid  solution  to  an  evaporated 
thereal  extract,  when  no  persistent  cherry-red  or  brown-red  colour  should 
e  produced.  Mel,  U.S.P.  X,  should  comply  with  tests  for  acidity,  starch  or 
extrins,  foreign  colouring  matter,  azo  dyes,  and  with  the  following  test  for 
rtificial  honey  or  added  invert  sugar: — 

If  1  g.  of  honey  be  triturated  with  20  ml.  of  ether  in  a  mortar,  filtered, 
ae  filtrate  allowed  to  evaporate,  and  1  drop  of  a  1  %  resorcin  solution  in 
ydrochloric  acid  added,  a  pink  colour  may  form  which  disappears  in  half  a 
linute,  but  an  orange,  cherry  or  brown-red  colour  must  not  be  produced. 

Sucrosum  (B.P.  ’32).  C^H^On  =  342-2.  Specific  rotation  in  10%  w/v 
alution,  +66°  to  +66-7°.  Ash,  not  more  than  0-05%.  The  absence  of  ultramarine 
tiould  be  indicated  by  the  absence  of  unpleasant  odour  in  one  hour  on  the 
ddition  of  dilute  hypophosphorous  acid  to  the  clear,  colourless,  odourless 
alution.  The  U.S.P.  X  determines  the  specific  rotation  on  a  26%  w/v  solution 
f  Sucrosum  dried  at  105°,  and  in  a  200  mm.  tube;  it  should  not  be  less  than 
b65-9\ 

Sucrose  may  (in  the  absence  of  a  polarimeter)  be  approximately  estimated 
y  heating  1  g.  in  50  ml.  of  water,  to  which  10  drops  of  hydrochloric  acid 
ave  been  added,  for  half  an  hour  on  a  water-bath.  The  solution  is  then 
aoled  and  neutralised  with  soda  and  made  up  to  100  ml.  with  water,  and  the 
ivert  sugar  thus  formed  is  estimated  with  Fehling’s  solution,  1  ml.  of  which  is 
pproximately  equivalent  to  0-005  g.  of  invert  sugar,  the  calculation  being  on 
le  basis  that  360  of  invert  sugar  represents  342  of  cane  sugar. 

Determination  of  Invert  Sugar  in  Cane  Sugar.  U.S.P.  X  gives  the 
allowing:  Dissolve  20  g.  sucrose  in  enough  distilled  water  to  make  1 00  ml. ;  filter  if 
ecessary.  To  50  ml.  of  the  clear  liquid  add  50  ml.  of  alkaline  cupric  tartrate 
alution:  heat  the  mixture  so  that  4  minutes  are  required  to  bring  it  to  boiling 
oint  and  boil  for  2  minutes.  Add  100  ml.  of  cold  recently  boiled  distilled  water, 
id  collect  and  weigh  the  precipitated  cuprous  oxide  as  follows.  Prepare  a 
looch  crucible  with  an  asbestos  layer.  Wash  the  asbestos  with  distilled  water, 
>llowed  successively  by  10  ml.  of  alcohol  and  10  ml.  of  ether,  dry  at  100°  for  30 
linutes  and  weigh  the  crucible.  Filter  the  precipitated  cuprous  oxide  through 
le  crucible,  wash  the  residue  on  the  filter  with  hot  distilled  water,  then  with 
3  ml.  of  alcohol,  and  then  with  10  ml.  of  ether,  and  dry  at  100°.  The  weight 
5  cuprous  oxide  does  not  exceed  0-155  g.,  corresponding  to  not  more  than  0-5% 
r  invert  sugar. 
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Invert  Sugar  Syrup.  A  non-fermentable  syrup  with  sugar  content  or 
80%  (26%  to  45%  invert  sugar  and  52%  to  35%  cane  sugar)  to  replace  B.P.  Syrup 
It  has  a  higher  gravity,  1  -4  against  1  -33,  does  not  crystallise  and  retains  brilliant 
appearance.  Costs  50%  more  than  ordinary  syrup,  but  contains  20%  more 
sugar.  The  taste  is  sweeter  and  less  cloying.  It  does  not  cake  so  readily.  It 
contains  sucrose  as  well  as  dextrose  and  laevulose. — W.  A.  Whatmough,  Chem _ 
&  Drugg.,  i/1927,  281. 


DIATOMITE 

Diatomite  ( B.P.C .  ’34).  Purified  kieselguhr  from  diato- 
maceous  or  infusorial  earth.  Moisture  limit  (on  ignition),  10%. 
Ignited  acid-soluble  residue,  not  more  than  1%.  Terra  Silicea 
Purificata,  U.S.P.  X ,  is  required  to  comply  with  the  same  limits 
for  moisture  and  acid-soluble  residue  as  the  B.P.C.  ’34  substance. 

Kaolinum  (B.P.  ’32).  Loss  on  ignition  at  a  red  heat,  not  more  than  15%. 
Residue  after  ignition  of  the  acid-soluble  matter,  not  more  than  1%.  Kaolinum, 
N.F.  V,  leaves  not  less  than  85%  of  non-volatile  residue  on  ignition. 

Talcum  Purificatum  (B.P.C.  ’34).  Loss  on  ignition  at  red  heat,  not  more 
than  1%.  Water-soluble  residue,  not  more  than  0T%.  Ignited  acid-soluble 
residue,  not  more  than  0-5%.  .  The  U.S.P.  X  substance  is  allowed  5%  loss 
on  ignition. 

Sodium  Silicate,  Solution  of.  Syn.  Soluble  Glass,  Water  Glass.  A 
viscid  solution  usually  containing  10%  of  caustic  soda  and  20%  of  silica. 
Liquor  Natrii  silicici,  P.G.  VI,  has  a  sp.  gr.  of  1  -296  to  1  -396.  The  solution 
will  arrest  the  putrefaction  of  organic  matter.  In  powder  form,  this  silicate  is 
used  medicinally  in  France,  but  both  it  and  silica  would  appear  to  be  unsuitable 
chemicals  for  use  per  os. 

Potassium  Silicate,  Solution  of.  Syn.  Soluble  Glass.  This  was  the 
original  preparation.  It  is  less  viscid  than  the  sodium  compound  and  is  also 
used  to  impregnate  bandages  for  treating  fractures. 


DIGITALIS 

Digitalis  Folium  (B.P.  ’32).  Should  contain  not  more  than 
2%  of  foreign  organic  matter,  lose  not  more  than  8%  at  100°,  and 
leave  not  more  than  5%  of  acid-insoluble  ash.  Digitalis,  U.S.P.  X, 
contains  not  more  than  2%  of  browned  leaves,  stems,  flowers,  or 
foreign  organic  matter;  acid-insoluble  ash,  not  more  than  5%;  in 
the  form  of  the  officially  prepared  tincture,  it  has  a  minimum 
systolic  dose  not  exceeding  0-006  ml.  of  tincture,  corresponding  tc 
0-0000005  g.  of  ouabain  for  each  gramme  body  weight  of  frog 
Folium  Digitalis,  P.  Helv.  V ,  consists  of  the  leaves  of  Digitalii 
purpurea  Linn. ,  collected  when  dry,  dried  immediately  at  40°  anc 
then  for  30  minutes  at  55°  to  60°.  Moisture,  not  more  than  1%: 
ash,  not  more  than  10%;  acid-insoluble  ash,  not  more  than  4% 
Powdered  digitalis  consists  of  the  powder  of  the  whole  lea: 
prepared  without  any  residue  and  is  not  standardised  biologically 
or  chemically. 

Digitalis  Lanata.  The  leaves  of  Digitalis  lanata  Ehrh.  have  become  ; 
regular  article  of  commerce;  their  physiological  activity  has  been  investigate< 
by  a  number  of  workers,  and  the  results  published  show  that  they  have  ai 
activity  which  is  from  two  to  five  times  as  great  as  that  of  the  leaves  of  D.  purpure i 
Linn.  The  following  characters  enable  the  leaves  to  be  distinguished  from  thos 
of  D.  purpurea.  The  cells  of  both  epidermises  have  anticlinal  walls  whicl 
are  distinctly  beaded.  The  non-glandular  trichomes  are  uniseriate,  consistin 
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sually  of  from  10  to  14  cells;  they  are  confined  almost  exclusively  to  the  margins 
f  the  leaves.  The  paucity  of  the  non-glandular  trichomes  causes  tne  lea  > 

>  appear  almost  glabrous.  Water  pores  occur  singly  or  in  groups  consisting 
Dmmonly  of  two  pores.— T.  Dewar,  Quart.  J.  Pharm.,  1934,  u31. 

Cultivation .  The  late  Dr.  Martindale  was  of  the  opinion  that  a  dry  season 
ivours  potency,  and  he  found  that  the  most  potent  leaves,  both  chemica  y 
nd  physiologically,  v/ere  second-year  leaves  from  plants  grown  m  England 
sunny  exposed  position,  the  plants  showing  no  flower  spikes  at  the  time  oi 
ollection.  He  pointed  out  that  all  second-year  plants  do  not  necessarily  flower 
nd  that  more  stress  should  be  laid  on  the  sunny  situation  than  on  the  point  of 

°The  petioles  and  midribs  of  the  leaves  contain  less  of  the  active  principles 
ban  the  lamina— they  can  be  removed  by  sifting.  Heavy  seed  should  be  used 

0T Constituents.  Digitalis  contains  several  glycosides,  to  which  its  physiological 
ctivity  is  due;  of  these,  digitoxin,  C41H64013,  and  gitoxin,  C41H64G14,  nave 
>een  obtained  crystalline.  A  third  glycoside,  C47H74018,  is  described  as  having 
he  composition  of  digitoxin  with  the  addition  of  one  molecule  of  dextrose, 
t  is  hydrolysed  by  the  enzymes  of  the  leaf  into  digitoxin  and  dextrose, 
rhe  remaining  glycosides  have  not  been  obtained  in  a  state  approaching  punty, 
hey  are  amorphous  and  more  soluble  than  the  crystalline  glycosides.  I  he 
atter  are  very  sparinglv  soluble  in  water,  but  become  more  soluble  in  the 
iresence  of  the  amorphous  glycosides.  Distinctive  names  have  been  given  to 
various  mixtures,  but  only  the  two  above-mentioned  glycosides  are  denni  e 
iubstances.  Gitalin  and  digitalein  are  mixtures  of  indefinite  composition. 
\nhydrogitalin  is  a  crude  form  of  gitoxin.  Digitalis  seeds  do  not  contain 
iigitoxin  or  gitoxin,  but  contain  a  closely-related  glycoside,  digitahnum  verurn, 
d36H  580  14,  associated  with  a  large  proportion  of  water-soluble  glycosides  and 
wo  physiologically-inactive  glycosides,  digitomn,  G55H90O29,  and  gitomn, 
T„HS0O28.  Digitalinum  verurn  is  not  crystalline,  but  it  forms  crystalline 
lerivatives.  A  standardised  mixture  of  glycosides  prepared  from  the  seeds 
s  known  as  digitalin,  or  digitalinum  purum  germanicum. 

A  preparation  of  the  glycosides  representing  about  74%  of  the  total  activity 
if  the  original  leaf  may  be  obtained  by  extracting  the  leaf  with  benzene,  i  he 
-esidue  is  extracted  with  alcohol,  and  benzene  added  followed  by  water,  i  he 
iqueous-alcoholic  layer  is  concentrated  by  means  of  chloroform  followed  by 
irecipitation  of  the  glycosides  with  light  petroleum. — E.  Hesse,  W.  Altner  and 
].  Becher,  Klin.  Wschr .,  1933,  12,  1862. 

Fresh  concentrated  infusions  made  with  20%  alcohol  or  01  /q  chloroform 
fvater  are  essentially  digitoxin  preparations,  whereas  the  fresh  B.P.  infusion 
s  a  digitalein  preparation.  Old  concentrated  infusions  showed  absence  ol 
herapeutic  value  in  the  filtrate  with  presence  of  toxic  effects,  the  sediment 
ieing  also  toxic  and  possessing  tonic  effect. — K.  Samaan,  Pharm.  ./.,  1/ 1921,  481. 


Martindale’ s  Chemical  Assay  for  Digitalis . 

The  determination  of  the  value  of  a  digitalis  preparation  (especially  the 
incture)  by  chemical  means  is  fraught  with  considerable  difficulties  owing  to 
nany  factors,  e.g.,  the  numerous  glycosidal  bodies  contained,  the  fact  that  it 
s  not  possible  to  point  to  one  glycoside  as  the  potent  constituent  responsible 
or  the  activity  of  the  drug,  and  again,  the  extraction  of  the  substances  in  an> 
legree  of  purity  requires  some  analytical  skill. 

A  tincture  having  by  physiological  tests  a  m.l.d.  calculated  as  0 *7  5  ml.  per 
00  g.  weight  of  frog  was  adopted  as  a  standard. 

In  a  paper  read  before  the  Pharmaceutical  Society  of  Great  Britain,  Dec. 
0,  1912,  the  results  of  examination  were  provided  of  a  number  of  samples  of 
eaves  from  various  parts  of  the  world  (Great  Britain,  Germany,  Italy,  India, 
:tc. ).  Almost  all  of  these  leaves  gave  tinctures  of  standard,  or  above  standard, 
trength.  (The  paper  was  later  published  in  a  booklet  entitled  “Digitalis  Assay .  ) 

The  colorimetric  method  devised  was  claimed  by  Martindale  to  give  results 
:quivalent  to  the  physiological  assay  method  based  on  the  minimum  lethal  dose 
equired  to  kill  a  frog  and  calculated  to  100  g.  body  weight.  The  method  requires 
ome  care  in  carrying  out,  as  it  is  strictly  quantitative.  It  is  as  follows: 

To  determine  whether  a  tincture  is  up  to  physiological  test  requirements 
usually  taken  at  m.l.d.  =  0-75  ml.  per  100  g.  body  weight  of  frog)  mix 
0  ml.  of  the  tincture  with  10  ml.  of  water,  precipitate  with  10%  neutral  lead 
cetate  solution  (about  3  ml.),  adding  a  little  diatomite.  Allow  to  stand  for 
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15  minutes,  filter  off  on  the  pump  and  wash  the  precipitate  slightly.  Remov 
excess  of  lead  from  the  filtrate  with  10%  sodium  phosphate  solution  (abou 
2  ml.  required)  and  filter.  Add  a  little  calcium  carbonate  (about  0-2  g.)  to  th 
filtrate  (to  prevent  possible  hydrolysis  of  the  glycosides),  and  evaporate  to  drynes 
on  a  water-bath.  Add  about  2  g.  of  dry  washed  sand  to  the  residue  and  extrac 
with  chloroform  five  times  by  thorough  trituration,  using  about  10  ml.  on  eacl 
occasion.  Filter  and  evaporate  the  chloroformic  solution  and  extract  the  residu 
with  warm  water  on  the  water-bath,  using  10  ml.  and  5  ml.  and  again  employing 
sand.  Filter,  evaporate  to  dryness  in  a  porcelain  basin,  extract  the  residue  agair 
with  cold  chloroform  to  purify  it  (about  three  or  four  quantities  of  5  ml.  each 
using  dry  sand  and  triturating  thoroughly  with  a  small  pestle)  and  filter 
Evaporate  the  combined  chloroformic  liquors  and  dissolve  the  residue  in  4  ml 
of  glacial  acetic  acid.  Mix  01  ml.  of  this  acetic  solution  with  1  ml.  of  sulphuric 
ammonium  molybdate  reagent  in  a  5  x  1  cm.  test-tube  and  compare  the  dept! 
of  colour  after  five  minutes  with  that  produced  with  10  ml.  of  the  standarc 
tincture,  mounting  the  tubes  on  a  little  slab  of  plasticine  and  observing  th. 
colours  by  direct  transmitted  light  using  a  white  background.  This  coloration 
indicates  the  content  of  combined  “ active  water-soluble ”  glycosides  (probabL 
including  digitoxin).  Further,  if  0T  ml.  of  the  acetic  solution  be  mixed  witl 
0*5  ml.  of  glacial  acetic  acid,  and  this  be  layered  upon  1  ml.  of  the  sulphuric 
ammonium  molybdate  reagent,  the  typical  blue  ring  showing  presence  o: 
digitoxin  should  be  formed. 

Chemical  assay  processes  used  in  the  past  centred  on  an  estimation  of  th« 
digitoxin — ignoring  the  bodies  which  are  known  to  be  readily  soluble  in  water 
That  this  was  fallacious  was  shown  by  Ziegenbein,  who  found  that  leaves  containing 
only  0-125%  of  this  glycoside  were  twice  as  active  as  those  containing  0-226% 

The  above  method  includes  the  latter  in  addition  to  digitoxin  or  an  allied 
body.  The  process  includes  a  strong  indication  of  digitoxin — -either  through 
the  actual  solubility  of  it  in  the  repeated  quantities  of  solvent  (the  amount  o! 
digitoxin  in  10  ml.  of  tincture  is  extremely  minute  though  sufficient  to  detect) 
or  owing  to  the  fact  that  digitoxin  is  soluble  in  the  presence  of  the  othei 
glycosides  and  saponins.  Results  approximating  the  physiological  m.l.d.  results 
were  obtained  with  the  samples  of  tinctures  referred  to,  even  after  12  months 
storage. 

Tschirch  confirms  Ziegenbein’s  findings  that  the  digitoxin  content  in  digitalis 
leaves  is  not  in  proportion  to  the  physiological  activity.  It  was  found  that  chloroforn 
jnust  be  used  repeatedly  (eight  shakings)  to  remove  the  entire  active  substances 
Absolute  alcohol,  acetone  and  amyl  alcohol  will  exhaust  leaves  completely 
chloroform,  acetic  ether  and  benzene  partially.  Ether  and  carbon  tetrachloridt 
do  not  extract  the  active  substances  at  all.  Acetone  is  especially  good  as  yielding 
a  colourless  extractive.  It  can  be  used  for  assaying.  (The  use  of  acetone  insteac 
of  chloroform  in  Martindale’s  method  might  yield  interesting  results.) — 
Tschirch  &  Wolter,  Schweiz.  ApothZtg.,  50,  469;  per  Pharm.  J .,  i/1919,  219 

A  comparison  of  the  results  of  the  biological  assay  and  the  colorimetric  assa? 
of  Knudson  and  Dresbach  on  nine  samples  of  leaves  from  4  different  specie: 
showed  very  close  agreement.  In  the  colorimetric  process  referred  to,  th< 
infusion  of  the  sample  is  precipitated  first  with  lead  acetate  and  then  witl 
sodium  phosphate,  and  the  filtrate  is  treated  with  sodium  picrate.  The  colou 
produced  is  compared  with  that  given  by  a  standard  solution  of  ouabain.  It 
place  of  the  latter,  the  authors  used  a  solution  of  potassium  dichromate. — B.  J 
Oikeloen  and  J.  C.  Timmer,  Pharm.  Weekbl.,  1931,  68,  820. 

Method  found  unreliable. — J.  A.  C.  Pinxteren,  ibid.,  1932,  60,  4. 

Only  one  out  of  fifteen  samples  assayed  by  the  method  of  Knudson  ant 
Dresbach  agreed  with  the  biological  (frog)  assay. — F.  J.  Dyer,  Quart.  J.  Pharm . 
1932,  172. 

Digitalis  Pulverata  (B.P.  ’32).  Adjusted  for  therapeutic  administratioi 
to  contain  10  units  in  1  g.  Loss  at  100°,  not  more  than  8%. 

BIOLOGICAL  METHODS  OF  ASSAY 

The  potency  of  powdered  digitalis,  B.P.,  is  determined  by  comparing  eacl 
sample  with  a  standard  preparation  of  powdered  digitalis  which  is  distribute 
by  the  National  Institute  for  Medical  Research,  Hampstead.  The  strengt 
of  the  standard  preparation  has  been  carefully  determined  by  comparison  wit 
the  international  standard  digitalis  powder,  which  is  equal  in  potency  to  th 
average  potency  of  powdered  digitalis.  When  an  unknown  sample  has  bee 
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:ompared  with  the  standard  preparation,  its  potency  can  then  be  expressed  m 
erms  of  the  international  standard,  that  is  to  say,  a  statement  can  be  made  as  to 
low  much  stronger  or  weaker  the  sample  is  than  an  average  sample.  I  o  make  tms 
statement  short?  the  international  standard  is  arbitrarily  described  to  contain 
10  units  of  activity  in  1  g.  A  sample  which  is  1  -4  times  as  strong  then  contain^ 

^S^mple^^of'  powdered  digitalis  for  therapeutic  administration  must  be 
idjusted  to  contain  10  units  per  g.  The  maximum  dose  for  repeated  use  is  given 
is  0-1  g.,  or  1  -5  grains,  which  is  1  unit,  while  the  maximum  single  dose  is  0  o  g.  , 
3r  10  irains,  which  is  6  units.  B.P.  ’32  permits  any  method  of  assay  to  be  used 
which  is  based  on  the  effect  of  digitalis  on  cardiac  muscle,  or  which  gives  results 
parallel  to  those  obtained  on  cardiac  muscle.  B.P.  ’32  suggests  the  irog  method 

and  gives  instructions  for  performing  it.  ,  ,  .  _ . 

The  Frog  Method.  The  standard  preparation  and  the  unknown  sample  are 
extracted  by  a  suitable  method,  for  example  tinctures  of  each  are  prepared  with 
70%  alcohol.  The  tinctures,  diluted  with  saline,  are  injected  into  two  groups  or 
frogs,  which  are  as  nearly  as  possible  alike.  The  proportion  of  frogs  killed  in 
24  hours  by  a  given  dose  of  the  standard  tincture  and  the  proportion  killed  by 
a  given  dose  of  the  unknown  are  then  determined.  Now,  the  relative  potenev 
of  doses  killing  different  proportions  of  frogs  has  been  investigated  on  large 
numbers  of  frogs  (Trevan,  Proc.roy.  Soc.,  Ser.  B,  1927,  101,  483)  and  a  tab 
showing  these  relative  potencies  is  given  in  B.P.  3-.  For  example,  if  the  do  e 
which  kills  50%  is  taken  as  100,  then  experiment  has  shown  that  the  dose 
killing  30%  is  87.  By  means  of  this  table  the  potency  of  the  unknown  tincture 
is  related  to  that  of  the  standard.  B.P.’ 32  requires  that  not  less  than  o0  frogs  be 
used  in  the  comparison,  since  the  standard  deviation,  that  is  to  say  the  error  in 
two-thirds  of  the  tests,  will  then  not  be  greater  than  10%.  Likewise,  the  error 
in  twenty-one  out  of  twenty-two  tests  wall  not  be  greater  than  —0  /0. 

The  South  African  clawed  frog  or  toad,  Xenopus  Icevis,  was  found  to  respond 
more  constantly  than  species  of  Rana  to  the  digitalis  series  of  drugs  and  is 
recommended  for  use  in  the  biological  assay  of  digitalis.  J.  YV.  G.  Gunn  an 


D.  Epstein,  Quart.  J.  Pharm.,  1932,  180. 

The  Cat  Method.  The  cat  method  differs  from  the  frog  method  in  that  the 
minimum  lethal  dose  for  each  cat  is  determined.  Much  confusion  has  arisen 
due  to  the  incorrect  use  of  this  term;  when  a  single  dose  of  digitalis  is  injected 
into  a  frog,  or  of  another  drug  into  another  animal,  the  animal  either  dieS,°? 
survives,  and  it  is  impossible  to  say  whether  the  dose  was  the  minimal  lethal 
dose  or  not;  it  is  only  possible  to  discover  with  accuracy  the  dose  killing  a 
certain  proportion  of  animals,  for  none  of  which  it  may  be  minimal.  1  lie  G^ni 
L.D.  50  was  introduced  by  Trevan  to  indicate  the  “mean  lethal  dose  which 
kills  50%.  The  expression  “minimal  lethal  dose”  should  be  reserved  for  those 
estimations  in  which  the  least  amount  of  a  substance  necessary  to  kill  is  actually 
determined,  of  which  the  administration  of  digitalis  to  a  cat  is  an  example.  As 
in  the  frog  method  both  the  standard  preparation  and  the  unknown  sample  of 
powdered  digitalis  are  extracted  by  a  suitable  method;  a  0-5%  hot  water 
infusion  (90°  for  15  minutes)  is  convenient.  The  extract  is  placed  in  a  burette 
from  which  it  is  allowed  to  flow  at  a  slow  constant  rate  into  the  vein  of  an 
anaesthetised  cat.  The  time  of  inflow  is  usually  from  30  to  45  minutes,  at  the  end 
of  which  period  a  concentration  of  the  digitalis  glycosides  reaches  the  heart 
sufficient  to  produce  arrest  in  systolic  contraction.  Throughout  the  experiment 
the  cat  is  given  artificial  respiration  to  ensure  that  death  does  not  occur  from 
respiratory  failure.  The  amount  of  extract  administered  up  to  the  time  of 
cardiac  arrest  is  recorded,  and  a  calculation  made  to  determine  the  amount  per 
kg.  body  weight.  The  figures  for  a  series  of  cats  are  obtained  both  for  the 
standard  extract  and  for  the  unknown  extract.  B.P.  1932  requires  that  the 
standard  extract  be  tested  on  14  cats  and  the  unknown  on  6  cats;  with  these 
numbers  the  error  of  the  estimation  is  then  about  the  same  as  in  the  frog  method. 
The  test  of  the  standard  extract  is  not  repeated  each  time  an  unknown  extract 
is  tested;  it  is  sufficient  to  test  the  standard  extract  once  a  year,  as  cats  do  not 
vary  in  sensitiveness  at  different  times.  The  average  minimal  lethal  dose  of  a 
0-5%  hot  water  infusion  of  the  international  standard  digitalis  powder  is  18  0  ml. 
per  kg.  cat.  This  corresponds  to  90  mg.  per  kg.  of  the  powder  itself,  but  the 
figure  varies  according  to  the  composition  and  amount  of  the  anaesthetic  used. 
(See  Macdonald,  Quart.  J.  Pharm.,  1934,  182.)  While  90  mg.  per  kg.  is  the 
figure  for  cats  under  light  anaesthesia  with  ether,  75  mg.  per  kg.  is  the  figure 
for  cats  fully  anaesthetised  with  ether. 
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Ether  is  an  unsuitable  anaesthetic  for  use  in  the  assay  of  digitalis  by  the  C£ 
method  in  the  tropics,  but  identical  results  are  obtained  when  other  anaesthetic 
are  used,  provided  an  uninterrupted  and  uniform  depth  of  anaesthesia  can  b 
obtained  without  any  side-effects  on  the  circulation  or  respiration. — J.  C.  Davi 
and  N.  Rajamanickam,  Quart.  J.  Pharm.,  i/1934,  36. 

Hatcher  Cat  Unit.  Hatcher  defined  the  cat  unit  of  powdered  digitalis  as  th 
average  minimal  lethal  dose  per  kg.  Thus  1  cat  unit  of  the  Internationa 
Standard  digitalis  powder  can  be  taken  as  90  mg.,  but  as  seen  from  th 
foregoing  paragraph,  it  depends  on  the  amount  of  anaesthetic.  Since  1  inter 
national  unit  is  by  definition  the  amount  of  activity  in  1 00  mg.  of  the  internationa 
standard  digitalis  powder,  it  may  be  said  that  the  relation  between  the  Hatche 
cat  unit  and  the  international  unit  is  9  to  1 0,  but  the  relation  varies  according  t< 
the  technique  of  each  laboratory. 

Potency  in  International  Units.  If  the  average  minimal  lethal  dose  fo 
the  0-5%  hot  water  infusion  of  the  standard  is  found  to  be  16  ml.  per  kg.,  ant 
if  the  figure  for  a  similar  extract  of  the  unknown  sample  is  14  ml.  per  kg.,  thei 

1 6 

the  potency  of  the  unknown  sample  is  =1-14  times  that  of  the  standard.  I 

the  standard  preparation  is  exactly  equal  to  the  international  standard  digitali 
powder,  then  the  unknown  sample  of  powdered  digitalis  contains  11-4  units 

Perg\ 

Guinea-pig  Method.  The  B.P.  ’32  mentions  the  method  of  intravenou 
injection  into  guinea-pigs,  which  is  in  essentials  similar  to  the  cat  method.  I 
was  introduced  by  Knaffl-Lenz  ( J .  Pharmacol.,  1926,  29,  407).  Animals 
weighing  400  g.  to  700  g.  are  anaesthetised  with  urethane,  l-75g.  per  kg.,  injectec 
under  the  skin.  The  digitalis  extract,  in  concentration  of  1-25%,  is  allowed  tc 
enter  the  jugular  vein  at  constant  rate.  The  experiment  takes  about  20  minutes 
The  method  has  the  advantage  that  guinea-pigs  vary  less  in  sensitiveness  tc 
digitalis  than  cats,  and  a  smaller  number  give  the  same  accuracy.  The  B.P.  ’32 
however,  requires  the  same  number  of  guinea-pigs  as  of  cats. 

Pigeon  Method.  When  one  of  the  cardiac  glycosides  is  injected  into  the 
vein  of  a  pigeon,  it  vomits  in  the  course  of  10  to  15  minutes,  provided  the  dose  if 
sufficient.  (Hanzlik,  J.  Pharmacol.,  1929,  35,  363;  also  Burn,  ibid.,  1930,  39 
221.)  Powdered  digitalis  may  be  assayed  by  preparing  a  tincture  and  comparing 
it  with  a  tincture  prepared  from  the  standard  preparation.  A  dose  of  the  orde] 
of  0-2  ml.  of  tincture  per  kg.  is  injected,  the  tincture  being  diluted  so  that  th( 
volume  given  to  a  bird  weighing  300  g.  is  about  0-3  ml.  The  dose  is  given  tc 
each  of  a  group  of  about  twenty- five  birds,  and  the  proportion  which  vomit  i: 
observed.  This  proportion  is  determined  both  for  unknown  and  for  the 
standard.  The  relative  potency  of  unknown  and  standard  is  then  calculatec 
from  data  previously  obtained.  (See  Burn,  loc.  cit.) 

United  States  Pharmacopoeia  X  Method.  The  requirement  for  digitalis 
U.S.P.  X,  is  that  when  injected  in  the  form  of  tincture  into  frogs,  the  minimun 
systolic  dose  per  gramme  body  weight  of  frog  must  not  exceed  0-00S  ml. 
which  is  stated  to  be  equivalent  to  a  dose  of  0-0000005  g.  ouabain  per  g.  bod; 
weight.  Thus  the  U.S.P.  takes  the  crystalline  glycoside  from  Strophanthu 
gratus  as  a  standard  for  digitalis  and  directs  that  a  tincture  prepared  from  th 
leaf  shall  be  compared  with  this  standard  by  finding  the  minimum  systolic  dose 
this  dose  is  the  smallest  dose  which  causes  arrest  of  the  heart  of  the  frog  in  on 
hour.  The  requirement  may  be  criticised  because  it  makes  two  assumptions 
(1)  that  variation  in  the  resistance  of  frogs  to  digitalis  runs  parallel  to  variatio 
in  the  resistance  to  ouabain,  (2)  that  a  dose  of  0-006  ml.  per  g.  of  a  good  tinctur 
will  always  be  sufficient  to  cause  arrest  of  the  frog  heart  in  one  hour. 

Tincture  of  Digitalis. 

(a)  B.P.  1932.  1  ml.  must  contain  1  unit  of  activity.  The  assay  is  performe 
by  comparing  the  tincture  with  a  tincture  prepared  from  the  standard  preparatio 
(B.P.  ’32)  by  one  of  the  methods  described  for  powdered  digitalis.  Th 
tincture  is  usually  prepared  to  contain  more  than  1  unit  per  ml.;  it  is  the 
assayed  and  diluted  to  exactly  1  unit  per  ml. 

( h )  U.S.P.  X.  The  minimum  systolic  dose  must  be  not  less  than  0-0055  m 
and  not  more  than  0-0065  ml.  of  tincture  per  g.  body  weight  injected  into  frog 
these  doses  being  equivalent  to  a  minimum  systolic  dose  of  not  less  tha 
0-00000046  g.  or  more  than  0-00000054  g.  of  ouabain  per  g.  body  weight.  (S< 
requirement  for  Digitalis.) 
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Digitalinum  ( B.P.C .  ’34).  Possesses  80  units  of  activity  in  1  g.  (equivalent 
the  activity  of  8  g.  of  the  international  standard  digitalis  powder).  Assayed 
ologically  by  the  B.P.  process  for  Digitalis  Pulverata. 

Kiliani  Test  for  Digitalin.  Ferric  sulphate,  0-05  g.,  is  dissolved  in  waterj 
ml.  and  sulphuric  acid  added  to  100  ml.  Employed  as  a  mixing  test  (0-1  mg. 

'  the  glycoside  is  sufficient,  dissolved  in  0-2  ml.  of  glacial  acetic  acid),  this 
agent  produces  a  pink  colouration. 

This  test  with  digitoxin  produces  a  brownish  colour. 

Assay.  Digitalin  is  assayed  by  one  of  the  methods  described  for  powdered 
igitalis,  in  comparison  with  the  standard  preparation  described  in  B.P.  3^.  Dage 
Juart.  J.  Pharm.,  1933,  161)  has  found  that  unstandardised  samples  vary  from 
?0  to  55  units  per  gramme.  The  dose  given  in  B.P.C.  for  the  standardised 
igitalin  is  £  to  1  grain  for  single  administration;  this  corresponds  to  2-5  to  5 
nits;  it  is  injected  subcutaneously  or  intramuscularly,  being  the  only  digitalis 
ody  which  can  be  given  in  this  way. 

Digitoxinum  (B.P.C.  ’34).  M.p.,  not  below  240  .  Loss  at  100  ,  not 

tore  than  1%.  , 

Keller -Kiliani  ( Syn .  Keller’s)  Test  for  Digitoxin  in  the  Leaves. 

hake  10  ml.  of  filtered  infusion  in  boiling  water,  1  +20,  in  a  separator  tor  a 
;w  minutes  with  chloroform,  10  ml.,  add  ether,  5  ml.,  and  alcohol,  5  ml.,  shake 
^ain  and  filter  off  the  chloroform-ether  solution  through  a  filter  moistened 
ith  chloroform.  The  liquid  is  evaporated  and  the  residue  dissolved  in  3  ml. 
f  acetic  acid  (96%).  A  drop  of  diluted  solution  of  ferric  chloride  (1+19) 
added,  and  the  whole,  in  a  narrow  test-tube,  is  layered  carefully  upon  sulphuric 
cid;  at  the  point  of  contact  of  the  two  liquids  a  brownish-red. zone  develops, 
nd  over  it  a  bluish-green  zone. — P.G.  V.  It  has  been  found  in  practice  that 
re  presence  of  chlorophyll  hinders  the  coloration  considerably.  . 

The  test  may  also  be  applied  to  the  glycosidal  substance  Digitoxin  thus:— 
)issolve  0-001  g.  in  3  ml.  of  glacial  acetic  acid,  add  a  few  drops  of  the  ferric 
hloride  solution  and  proceed  exactly  as  described  above. 

Froehde’s  Test  (sulphuric  ammonium  molybdate,  see  colorimetric  method 
bove).  Ammonium  molybdate,  1%  w/v,  in  concentrated  sulphuric  acid  used 
s  a  mixing  test  gives  characteristic  maroon  colour  with  the  water-soluble 
lycosides.  Used  as  a  layering  test,  it  gives  a  characteristic  blue  ring. 

There  is  no  standard  in  B.P.  ’32  or  in  U.S.P.  X  for  digitoxin.  Gage  (Quart. 
r.  Pharm .,  1934,  654)  has  examined  a  series  of  commercial  samples  in  com- 
arison  with  the  standard  preparation  for  powdered  digitalis  (B.P.)  by  two 
iological  methods,  the  frog  method  and  the  guinea-pig  method,  and  found 
aat  their  activity  varied  from  900  to  1200  units  per  gramme.  A  pure  crystalline 
ample  of  Digitaline  Nativelle  had  a  potency  of  1500  units  per  gramme. 

Digoxin.  A  crystalline  glycoside  from  Digitalis  lanata  which  can  be  given  by 
louth  or  by  intravenous  injection.  Its  potency  has  been  determined  by  White 
/.  Pharmacol.,  1934,  52,  1)  on  various  species.  On  the  cat  and  the  frog  it  has 
bout  one  quarter  of  the  activity  of  ouabain,  and  probably  contains  about  2500 
nits  per  gramme.  It  exerts  a  cumulative  effect  when  administered  by  mouth 
a  cats  or  guinea-pigs. 

Assayed  biologically  by  the  frog  method,  0-6  mg.  of  digoxin  was  equivalent 
'  1  ml.  of  standard  tincture,  whereas  when  assayed  by  the  cat  method  the 
uivalent  amount  was  0-4  mg.  Administered  orally  to  patients  with  auricular 
filiation,  single  doses  of  1  to  2  mg.  produced  a  rapid  fall  in  ventricular  rate, 
id  the  average  subsequent  daily  dose  found  necessary  was  0-5  mg.  It  is  not 
:cessary  to  administer  digoxin  by  injection  except  in  exceptional  cases. — 
J.  Wayne,  Cli.  ScL,  1933,  1,  63. 


EPHEDRA 

Ephedra  (B.P.C.  ’34).  Contains  not  less  than  1*25%  of  total 
Ikaloids  calculated  as  C10H15ON.  Assayed  by  the  B.P.C.  ’34 
rocess  as  follows: — Add  200  ml.  of  ether-chloroform  (3  :  1)  to 
0  g.  of  the  powdered  drug,  and  after  5  minutes,  add  10  ml.  of 
ilute  solution  of  ammonia  and  1  g.  of  anhydrous  sodium  car- 
onate,  shaking  frequently  for  four  hours  and  standing  overnight; 
fter  percolation  to  exhaustion  with  100  ml.  of  ether-chloroform 
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and  then  with  ether,  extract  the  percolates  with  N/3  hydrochloa 
acid,  nearly  neutralise  the  filtered  acid  extracts  with  N/l  sodiu 
hydroxide,  add  10  g.  of  anhydrous  sodium  carbonate  and  salt 
saturation,  and  extract  with  ether;  allow  the  decanted,  filter- 
ether  extracts  to  evaporate  spontaneously,  dissolve  the  residue 
excess  of  N/10  sulphuric  acid  and  back  titrate  with  N/10  sodiu 
hydroxide  to  methyl  red. 

Ephedrina  ( B.P.C .  ’34).  C10H16ON  =  165T.  M.p.,  not  below  35°.  Sped 
rotation  on  a  2%  w/v  solution  in  carbon  dioxide-free  water,  not  less  than  +  12-c 
Ash,  not  more  than  0T%. 

Ephedrinae  Hydrochloridum  (B.P.  ’32).  C10  H15ON,HCl.  =201 -6.  M. 
217°  to  220°.  Specific  rotation  in  5%  w/v  aqueous  solution,  —33°  to  —  3f 
Loss  at  100°,  not  more  than  0-5%,  and  ash,  not  more  than  0T%. 

Ephedrinae  Sulphas  (B.P.C.  ’34).  (CxoH^ONfi.HaSCh.  =428-3.  Sped 
rotation  on  a  10%  w/v  aqueous  solution,  —30°  to  —31-6°.  Loss  at  100°,  n 
more  than  0-5%.  Ash  limit,  0T%. 

Quantitative  methods  for  the  determination  of  ephedrine  in  inhalants  ai 
tablets  are  described  in  Methods  of  Analysis  (A.O.A.C.,  1930,  455). 


ERGOTA 

Ergota  (B.P.  ’32).  Should  contain  not  less  than  2%  of  forei^ 
organic  matter,  and  not  less  than  0-05%  of  total  alkaloids,  ca 
culated  as  ergotoxine.  Assayed  by  digestion  of  the  powde 
defatted  with  cold  light  petroleum  (b.p.  40°  to  60°)  and  drie 
below  40°,  with  anaesthetic  ether,  with  the  addition  of  magnesiui 
oxide  diffused  in  water;  after  clearing  with  tragacanth  and  filterin 
an  aliquot  part  is  extracted  with  four  portions  of  1  %  tartaric  aci 
solution;  1  volume  of  the  mixed  acid  solutions,  previously  adjuste 
to  volume,  is  mixed  with  2  volumes  of  dimethylaminobenzaldehyc 
solution,  warmed  to  45°  and  exposed  to  bright  light  for  froi 
10  minutes  to  2  hours,  matching  the  blue-violet  colour  produce 
with  a  standard  solution  of  ergotoxine  ethanesulphonate  similar] 
treated. 

Ergota,  U.S.P.  X,  contains  not  more  than  5%  of  seeds,  fruit 
or  other  foreign  organic  matter  and  is  standardised  biological! 
(See  below.)  Secale  cornutum,  P.G.  VI ,  assayed  by  the  proce 
prescribed,  contains  not  less  than  0*05%  of  the  water-insolub 
alkaloids  of  ergot. 

In  the  B.P.  colorimetric  test  a  0T25%  solution  of  dimethylaminobenzaldehyc 
in  65%  v/v  sulphuric  acid  and  containing  0-005%  of  FeCl3  may  be  used  inste; 
of  the  official  solution  in  50%  v/v  sulphuric  acid.  No  heating  is  required,  ai 
the  full  colour  is  produced  within  one  minute  without  special  exposure  to  stroi 
light. — N.  L.  Allport  and  T.  T.  Cocking,  Quart.  J.  Pharm.,  1932,  341. 

Allport  and  Locking’s  modified  reagent  gives  results  identical  with  tho 
given  by  the  official  method. — E.  M.  Smelt,  Quart.  J.  Pharm.,  1933,  399 

The  use  of  a  colorimeter  is  not  essential.  Dilute  the  solutions  about  ten  tim 
with  water  and  compare  the  colours  in  Nessler  glasses. — P.  A.  W.  Self,  Phan 
./.,  i/1933,  245. 

The  effect  of  hot  solvents  on  original  ergot  has  been  investigated.  Eth< 
dichlorethylene,  trichlorethylene  and  benzene  have  been  found  to  extract  t 
major  portion  of  the  alkaloids;  light  petroleum  does  not  extract  the  alkaloic 

In  the  case  of  dichlorethylene  and  benzene,  quantitative  recovery  of  t 
alkaloids  has  been  made,  proving  that  the  alkaloids  are  extracted  and  n 
destroye  I  by  the  solvents. — R.  F.  Corran  and  F.  E.  Rymill,  Quart.  J .  Pharr 
1935,  No.  3, 
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BIOLOGICAL  METHODS  OF  ASSAY 


rhere  is  no  biological  method  of  estimating  ergotoxine  by  which  the  error 
[ess  than  50%. 

rj  S  P.  X  Method.  Ergot  and  fluidextract  of  ergot  are  assayed  by  the  cock  s 
nb  method.  When  an  extract  of  ergot  is  injected  into  the  breast  muscles  of 
ock,  the  ergotoxine  present  causes  a  darkening  of  the  colour  ot  the  com  . 
e  darkening  is  first  seen  in  the  hindmost  part  ot  the  comb,  and  according 
the  amount  of  ergotoxine,  spreads  forward.  An  unknown  sample  of  nui 
ract  is  compared  with  a  standard  fluid  extract  which  is  distributed  by  the 
S.  Dept,  of  Agriculture.  From  5  to  10  cocks  of  about  2  kg.  weight  are  used 
the  comparison,  and  receive  doses  varying  from  0-2j>  ml.  to  0  5  ml.  me 
nbs  of  birds  which  have  been  injected  with  the  sample  are  then  compared 
h  those  injected  with  the  standard.  A  dose  of  0-25  ml.  Oi  the  standard  fluid 
tract  is  stated  to  be  equivalent  to  0-2  mg.  of  ergotoxine  base,  from  which  the 
ndard  fluid  extract  must  be  equivalent  to  0-08%  of  ergotoxine.  A  samp  e 
standard  fluid  extract  tested  by  the  rabbit  uterus  method  at  the  Pharmaceutical 
ciety’s  Laboratories  was  found  to  be  equivalent  to  0  03%  of  ergotoxine. 
From  1st  May,  1935,  a  standard  sample  of  ergotoxine  ethanesulphonate  is  to 
used  as  the  standard  for  assaying  ergot  and  fluidextract  of  ergot  by  the  cock  s 
mb  method.  Ergot  is  required  to  possess  a  potency  per  gramme  equivalent  to 
t  less  than  0-5  mg.  of  the  official  standard  ergotoxine  ethanesulphonate.  I  ne 
idextract  is  required  to  contain  the  equivalent  of  not  less  than  0-4  mg.  and 
t  more  than  0-65  mg.  per  ml. —  U.S.P.  Interim  Revision,  Announcement  No.  3, 


auary,  1935. 

Rabbit  Uterus  Method.  A  method  which  has  been  widely  used  tor  estimat- 
y  the  ergotoxine  present  in  ergot  extracts  was  described  by  Broom  and  Liar 
?  Pharmacol.,  1923,  22,  59).  When  strips  of  the  uterus  of  a  rabbit  are 
spended  in  a  bath  of  oxygenated  Ringer’s  solution  at  37 J  the  stl/Ps  contract 
len  adrenaline  is  added  to  the  bath.  If  ergotoxine  is  added  to  the  bath,  the 
wer  of  the  strip  to  respond  to  adrenaline  soon  disappears,  according  to  the 
ncentration  of  ergotoxine  and  the  time  it  is  allowed  to  act.  To  estimate  the 
^otoxine  present  in  an  extract,  two  strips  are  cut  from  the  same  piece  ot 
erine  muscle  and  suspended  in  baths  placed  side  by  side,  d  he  response  to  a 
/en  dose  of  adrenaline  is  recorded  for  each  strip,  and  when  fresh  Rmger  s 
lution  has  been  placed  in  each  bath  a  dose  of  ergotoxine  is  added  to  one  bath 
d  a  dose  of  the  unknown  extract  is  added  to  the  other.  After  an  interval 
licit  must  be  the  same  for  each  bath,  and  may  be  8  or  19  minutes,  the  dose  of 
renaline  is  added  again.  The  response  is  now  reduced,  and  is  reduced  by 
e  greatest  amount  in  that  bath  in  which  most  ergotoxine  is  present.  By 
aking  observations  on  many  pairs  of  strips,  a  figure  can  be  obtained  for  the 
tount  of  ergotoxine  in  the  extract,  but  the  method  is  tedious  and  is  subject 
a  large  error. 

[A  biological  method  for  the  assay  of  ergot  is  described  in  Methods  of  Analysis 
I.O.A.C.,  1930,  487). 

Ergota  Praeparata  ( B.P .  ’32).  Contains  from  0-08%  to  012%  of  total 
caloids  of  ergot,  calculated  as  ergotoxine. 

Extractum  Ergotae  ( B.P.C .  ’34).  When  freshly  prepared,  contains  0-5% 
total  alkaloids,  calculated  as  ergotoxine. 

Extractum  Ergotae  Liquidum  (B.P.  ’32).  Assayed  by  extracting  the 
uted  extract,  made  ammoniacal,  with  anaesthetic  ether,  shaking  the  ether 
th  tartaric  acid  solution  and  proceeding  as  for  the  assay  of  Ergota,  it  contains 
ien  freshly  prepared  0-06%  w/v  of  total  alkaloids,  calculated  as  ergotoxine; 
er  storage  it  contains  not  less  than  0-04%  w/v.  Fluidextractum  Ergotae, 
S.P.  X,  produces  a  darkening  of  the  comb,  when  injected  intramuscularly 
single-comb,  white  Leghorn  cocks,  corresponding  to  that  produced  by  the 
rresponding  dose  of  the  standard  ergotoxine  ethanesulphonate  (see  above). 

The  colour  with  p-dimethylaminobenzaldehyde  is  given  also  by  the  pharma- 
logically  inactive  alkaloids  ergotinine  and  t/i-ergotinine  which  are  present  in 
uid  extract  of  ergot.  About  60%  to  70%  of  the  total  alkaloids  consists  of 
jotoxine  and  the  standard  of  0-05%  of  total  alkaloids  corresponds  therefore 
’about  0-03%  of  ergotoxine. — Rep.  of  Pharmacopoeia  Sub-Committee  on  Eigot, 
;tober,  1931. 

Stability.  When  diluted  in  a  mixture  it  will  lose  all  activity  in  2  or  3  days, 
it  if  stored  in  completely  filled  unopened  bottles  the  loss  of  activity  during 
:  months  is  inappreciable. — B.  A.  Bull,  Pharm.  J .,  i/1933,  317. 
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If  the  liquid  extract  is  kept  under  ordinary  dispensary  conditions  for  mo 
than  six  weeks  the  strength  is  likely  to  fall  below  the  B.P.  limit.  The  keepi 
properties  are  much  improved  by  storage  in  full  bottles  in  the  dark,  and  t 
deterioration  in  an  ice-chest  is  very  slow. — E.  M.  Smelt,  Quart.  J.  Pharr 
1933,  399. 

On  dilution  with  water,  it  yields  a  precipitate  which  contains  the  greater  p; 
of  the  alkaloids.  The  loss  in  strength  is  about  30%  in  10  to  14  days.  Wh 
dispensed  with  other  substances  the  rate  of  loss  of  activity  differs  with  differe 
extracts  but  is  usually  more  rapid.  Ferric  chloride  greatly  increases  the  loss 
activity. — E.  F.  Hersant  and  W.  H.  Linnell,  Pharm.  J.,  ii/ 1 933,  3. 

Ergotoxina  ( B.P.C .  ’34).  Specific  rotation,  determined  on  a  2%  w, 
solution  of  the  anhydrous  substance  in  chloroform,  not  less  than  —180°.  C 
drying  in  vacuo  at  90°  it  loses  not  more  than  5%.  At  190°  to  200°  the  d 
substance  decomposes  with  evolution  of  gas.  Ash  limit,  0T%. 

Ergotoxinae  TEthanosulphonas  (B.P.  ’32).  Specific  rotation,  determined  c 
a  4%  w/v  solution  of  the  anhydrous  substance  in  acetone  and  water  (2:11 
volume),  +  112°  to  +122°,  and  of  the  separated  anhydrous  base,  the  same 
specified  for  Ergotoxina.  The  anhydrous  salt  contains  acid  equivalent  to  16 
to  16-7%  of  ethanesulphonic  acid.  Loses  in  vacuo  at  90°  to  100°  not  more  ths 
5%.  Ash  limit,  0T%. 

Ergotamine.  Ergotamine  is  less  active  biologically  than  ergotoxine  but 
approximately  equivalent  when  examined  colorimetrically.  If  used  as  a  standa : 
in  the  biological  assay  of  ergot,  60%  of  the  observed  readings  gives  a  clo 
approximation  of  the  ergotoxine  content.  A  similar  correction  should  be  applie 
in  the  colorimetric  assay  of  ergot  owing  to  the  biological  inactivity  of  ergotinine.- 
E.  Lozinski,  G.  W.  Holden  and  G.  R.  Driver,  Quart.  J.  Pharm.,  1933,  395. 

NEW  CONSTITUENTS  OF  ERGOT. 

Chassar  Moir  (Brit.  med.  J.,  i/1932,  1119)  has  shown  that  the  liqu 
and  solid  extracts  of  ergot  of  the  B.P.  ’14,  when  administered  oralb 
show  marked  activity  in  stimulating  the  puerperal  uterus.  The  effect  com 
on  rapidly  and  is  not  very  prolonged,  thus  differing  from  the  effects  pr< 
duced  by  ergotoxine  and  ergotamine.  This  activity  is  also  possessed  t 
the  B.P.  ’32  liquid  extract.  In  a  subsequent  paper,  H.  W.  Dudley  and  Chass; 
Moir  (Brit.  med.  J.,  i/1935,  520)  recorded  the  isolation  of  the  active  principl 
apparently  an  alkaloid,  responsible  for  this  effect  and  named  it  Ergometrin 
The  yield  from  10  kg.  of  defatted  ergot  was  0-82  g.  In  oral  doses  of  0-0005 
0-001  g.,  ergometrine  provoked  uterine  contractions  in  from  6i  to  8  minute 
For  intramuscular  injection  an  adequate  dose  is  0-00025  to  0-0005  g.,  and  intr 
venously,  0-00005  to  0-0001  g.  The  alkaloid  is  soluble  in  organic  solvents,  can  1 
extracted  by  weak  alkali  and  gives  the  colour  reaction  with  dimethylamin 
benzaldehyde.  Simultaneously  with  the  announcement  of  the  isolation  of  erg< 
metrine,  M.  E.  Davies  et  al.  (Amer.  J.  Obstet.  Gyncec.,  i/1935,  155)  reported  tl 
discovery  of  a  new  ergot  alkaloid  effective  when  administered  orally;  this 
being  supplied  commercially  (in  America)  under  the  name  Ergotocin. 
further  account  of  the  isolation  and  properties  of  an  ergot  alkaloid  active  wh< 
administered  orally  is  given  by  M.  R.  Thompson  (J.  Amer.  pharm.  As 
1935,  185). 

Ergometrine  is  prepared  by  the  following  process: — 1  kg.  of  defatt 
powdered  ergot  is  moistened  with  1  -5  litres  of  absolute  methylated  alcoh 
(5%  methyl  alcohol)  to  which  50  ml.  of  0-88  ammonia  has  been  added.  The  w 
material  is  extracted  in  a  percolator  with  absolute  methylated  alcohol.  Aft 
about  3  litres  of  percolate  have  been  collected,  the  extract  is  evaporated  to  abo 
200  ml.  in  a  vacuum,  the  water-bath  temperature  being  kept  at  40°  to  45°. 

To  this  concentrate  are  added  about  300  ml.  of  0-25  N  sulphuric  acid  (sufficie 
to  render  the  reaction  faintly  acid  to  congo-red),  and  the  distillation  is  continu 
until  all  the  residual  alcohol  has  been  removed.  Fat  separates  as  the  content 
alcohol  decreases.  The  fluid  is  then  chilled  at  about  2°,  when  most  of  the  1 
becomes  hard  enough  to  be  removed  mechanically. 

After  filtration  through  paper,  the  acid  aqueous  solution,  measuring  2 
to  250  ml.,  is  treated  with  saturated  aqueous  sodium  carbonate  solution  (abc 
10  ml.)  until  the  reaction  is  very  faintly  alkaline  to  litmus.  It  is  then  filtered  frc 
the  flocculent  precipitate  which  is  produced,  made  alkaline  by  the  addition 
more  saturated  sodium  carbonate  solution  (about  20  ml.)  and  extracted  five  tirr 
with  50  ml.  quantities  of  chloroform.  The  chloroform  extract  is  freed  frc 
watery  droplets,  carried  over  mechanically,  by  shaking  with  a  small  quantity 
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hydrous  sodium  carbonate,  filtered,  and  evaporated  in  a  vacuum  (water-bath 
45°  to  50°).  As  the  solution  is  concentrated,  crude  crystalline  ergometnne 
parates.  The  volume  is  reduced  to  from  5  to  10  ml.  After  keeping  at  2°  for  an 
>ur  the  crude  ergometrine  is  collected  on  a  filter  and  washed  with  a  little 
iloroform.  Suitable  solvents  for  the  recrystallisation  of  ergometrine  are 
:nzene,  acetone,  ethyl  acetate,  and  methylethyl  ketone;  after  adequate  re- 
ystallisation,  e.g.,  from  methylethyl  ketone,  it  melts  and  decomposes  at  161 
162°.  The  yield  from  defatted  Spanish  ergot  was  0-2  g.  per  kg. — H.  W. 
udley,  Pharm.  J.,  i/1935,  709. 

The  purest  specimen  of  ergometrine  obtained,  exhibiting  an  E  value  of  185 
id  melting  at  164°,  gave  a  colour  by  the  chemical  test  equivalent  to  that 
■oduced  by  1-78  times  its  weight  of  ergotoxine  base.  Ergometrine  in  aqueous 
rtaric  acid  solution  shows  an  absorption  band  in  the  ultra-violet  region  with  a 
aximum  at  316  m/x.  The  same  band  is  exhibited  by  solutions  of  ergotoxine. 
he  colour  produced  when  ergometrine  is  submitted  to  the  p-dimethylamino- 
mzaldehyde  test  is  spectroscopically  identical  with  that  produced  by  ergotoxine 
ider  the  same  conditions. — N.  L.  Allport  and  Sydney  K.  Crews,  Quart.  J. 
harm.,  1935,  No.  3. 


EXTRACTUM  HEPATIS 

Extractum  Hepatis  Siccum  ( B.P .  ’32).  Should  contain  not 
:ss  than  one-tenth  its  weight  of  sodium  chloride  and  should  be 
acked  in  tubes,  each  containing  the  equivalent  of  225  g.  of  original 
ver. 

Extractum  Hepatis  Liquidum  (B.P.  ’32).  1000  ml.  should  contain  the 

iui valent  of  8000  g.  of  original  liver,  not  less  than  the  equivalent  of  10%  v/v 
f  95%  alcohol,  and  not  less  than  20%  v/v  of  glycerin. 


EXTRACTUM  MALTI 

Extractum  Malti  (B.P.  ’32).  Determined  by  the  Kjeldahl 
iethod,  it  contains  nitrogen  equivalent  to  not  less  than  4*5%  7v/w 
[  protein.  Sp.  gr.,  1*40  to  1-42.  nD 20o,  1-4892  to  1-4976. 
xtractum  Malti,  U.S.P,  X,  should  be  capable  of  converting  not 
:ss  than  five  times  its  weight  of  starch  into  water-soluble  sugars; 
isayed  by  testing  for  remaining  starch,  with  N/10  iodine,  the 
isultant  solution  from  a  digestion  of  purified  potato  starch 
equivalent  to  5  quantities  of  dried  starch)  at  40°  for  thirty 
iinutes. 

Extractum  Malti  cum  Oleo  Morrhuae  (B.P.  ’32).  Contains  10%  w/w, 
ijuivalent  approximately  to  15%  v/v,  of  cod-liver  oil. 

Extractum  Malti  cum  Vitaminis  (B.P.C.  ’34).  Each  fluid  drachm  con- 
ins  approximately  3000  units  of  Vitamin  A  and  approximately  225  units  of 
itamin  D. 

iiethods  of  Analysis  for  All-English  Malt  Extracts.  S.R.  &  O.,  1933, 
No.  540. 

:)  Diastatic  Activity  (or  Lintner  Value ) 

Soluble  Starch.  Digest  purified  potato  starch  with  dilute  hydrochloric 
:id  of  sp.  gr.  1  -04  (in  the  proportion  of  1  lb.  of  starch  to  1  litre  of  dilute 
:id)  at  a  temperature  not  exceeding  20°  for  7  days,  well  shaking  daily.  Thoroughly 
ash  the  starch  by  decantation,  first  with  tap  water  until  washings  react  only 
intly  acid,  then  four  times  with  distilled  water.  Weigh  about  20  g.  of  the 
iidge,  dissolve  in  200  ml.  of  boiling  distilled  water  and  neutralise  with  N/10 
dium  hydroxide  solution,  using  2  or  3  drops  of  alizarin  cream  as  indicator, 
dd  to  remaining  weighed  starch  sludge  the  calculated  amount  of  sodium 
rdroxide  solution  just  to  neutralise  its  acidity,  shake  thoroughly  and  set  aside 
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for  12  hours.  Wash  by  decantation  three  times  with  distilled  water,  collect  t 
soluble  starch  on  a  paper  in  a  Buchner  funnel  and  drain  by  suction.  Transfer 
new  unglazed  porous  plates  and  dry  at  moderate  temperature  (40°  to  45 
When  moisture  content  is  reduced  to  about  15%,  grind  the  soluble  starch  in 
porcelain  mortar  and  rub  through  a  fine  hair  sieve. 

Soluble  Starch  Solution.  Rub  20  g.  of  soluble  starch  into  a  cret 
with  water  and  pour  into  about  700  ml.  of  boiling  water.  Bring  to  the  be 
heat  for  a  further  2  minutes,  then  cool  to  about  20°,  shaking  to  prevent  formati 
of  skin.  Add  20  ml.  of  acetate  buffer  solution  (see  below)  and  dilute  to  1  lr 
with  water.  (10  ml.  of  this  solution  should  not  reduce  0-1  ml.  of  Fehlin, 
solution).  Fresh  soluble  starch  solution  should  be  made  for  each  day’s  deU 
mination. 

Acetate  Buffer  Solution.  One  litre  to  contain  68  g.  of  sodium  acet£ 
(CH3C00Na,3H20)  and  500  ml.  of  N/l  acetic  acid. 

Malt  Extract  (Syrup)  Solution.  5%  solution.  Weigh  10  g.  of  extra 
and  break  down  with  cold  wTater.  Heat  must  not  be  used  to  assist 
weighing  or  bringing  into  solution.  Transfer  the  solution  to  a  200  ml.  graduat 
flask,  dilute  to  the  mark  at  15°  and  shake  well.  Weaker  solutions,  also  ma 
up  at  15°,  are  prepared  from  this.  These  solutions  must  not  be  filtere 
and  are  used  as  soon  as  possible  for  starch  conversion. 

Malt  Extract  (Flour  Solution).  5%  solution.  Weigh  10  g.  of  flo> 
into  a  beaker,  add  200  ml.  of  water  at  15°  and  thoroughly  stir.  Cover  a: 
digest  for  3  hours  in  a  water-bath  at  21°,  stirring  at  intervals  of  half  an  hot 
Three  hours  after,  filter  through  filter  paper.  Reject  the  first  25  ml.  of  filtra 
and  if  the  remainder  of  the  filtrate  is  not  quite  bright  re- filter.  This  solutic 
or  weaker  solutions  prepared  from  it,  is  used  as  soon  as  possible  for  star 
conversion. 

Method  of  Starch  Conversion.  Measure  100  ml.  of  soluble  star 
solution  into  a  200  ml.  graduated  flask  and  immerse,  suitably  supported,  in 
water-bath  maintained  at  21°.  Place  a  standardised  thermometer  in  the  flas 
and  when  the  contents  have  reached  21°  add,  by  means  of  a  narrow-bore  pipet 
(N.P.L.  standard),  a  definite  volume  (which  should  not  normally  exceed  10  ml 
measured  at  15°,  of  the  malt  extract  solution  and  mix  well.  (The  volume  need* 
will  depend  upon  the  diastatic  activity  of  the  extract  and  will  be  abo 
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DIASTATIC  ACTIVITY  OF  THE  SAMPLE 

volumes  of  2^%  or  1%  solution.)  Maintain  the  contents  of  the  flask  at  21°  f 
exactly  one  hour.  Then  add  20  ml.  of  N/10  sodium  hydroxide  solution  and  m 
immediately,  care  being  taken  to  wash  down  the  thermometer  and  also  to  allc 
the  alkali  to  flow  over  the  inner  surface  of  the  neck  of  the  flask.  Cool  the  soluti< 
to  15°,  dilute  to  200  ml.  with  water  and  shake  well.  This  solution  is  referred 
in  the  method  of  titration  as  the  conversion  solution. 

Method  of  Titration.  Measure  into  a  200  ml.  round-bottomed  fia 
5  ml.  of  Fehling’s  solution  (see  later),  and  heat  over  a  naked  flame  with  co 
tinuous  rotation  of  flask  until  solution  boils.  Run  from  a  burette  into  the  boili 
liquid  5  ml.  of  the  conversion  solution,  and  subsequently  further  quantitii 
After  each  addition  boil  the  liquid,  the  flask  being  continuously  rotated.  Wh 
the  blue  colour  of  the  copper  solution  has  nearly  disappeared  add  0-2  ml.  of  1 
aqueous  solution  of  methylene  blue.  Continue  the  titration  with  small  quantiti 
of  the  conversion  solution,  drop  by  drop,  until  the  blue  colour  just  disappea: 
(Notes.) — The  indicator  is  not  added  until  the  end-point  is  nearly  reached  since  t 
final  change  is  very  rapid.  The  complete  decolorisation  of  the  methylene  blue 
indicated  by  the  whole  reaction  liquid,  in  which  the  precipitated  cuprous  oxi 
is  continually  being  churned  up,  becoming  bright  red  or  orange  in  colour, 
ensure  that  the  end-point  has  been  reached  hold  the  flask  against  a  sheet  of  wh 
paper,  and  if  the  indicator  is  completely  decolorised  there  will  be  no  blue  ti 
at  the  edge  of  the  liquid.  The  boiling  process  must  be  sufficiently  continuo 
to  prevent  air  obtaining  access  to  the  flask  and  so  causing  oxidation  of  the  i 
dicator  with  reappearance  of  the  blue  colour.) 

If  the  volume  of  the  conversion  solution  used  to  reduce  5  ml.  of  Fehlin; 
solution  is  less  than  20  ml.  or  more  than  25  ml.,  the  conversion  must  be  repeat* 
using  less  or  greater  quantities  of  the  malt  extract  solution,  to  obtain  a  titrati 
between  these  limits.  If  the  extract  solutions  become  aerated  or  subjected 
warm  conditions,  re-weigh  and  carry  out  the  dilutions  again. 
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\  first  titration  to  obtain  approximate  results  is  to  be  folded  by  a  second, 
i  third  if  necessary,  to  establish  the  end-point  accurately.  A  confirmato  y 
-ation  should  be  carried  out  in  every  case. 

Fehling’s  Solution.  Measure  into  a  dry  flask  equal  quantities  of  the 

SohaionNo.  1.  One  litre  to  contain  69-28  g.  of  crystallised  copper  sulphate, 

i Suti^No.  2.  One  litre  to  contain  346  g.  of  Rochelle  salt  and  1 50  g.  of 
dium  hydroxide. 

Freshly  mix  for  each  day’s  determination.  ,  a 

Checked  against  0-1%  standard  invert  sugar  solution  by  the  method  of 
ration  described  above,  5  ml.  of  Fehling’s  solution  corresponds  to  0-02533  g. 

lMethodgof  Calculating  Diastatic  Activity  ( Lintner  Value).  Express 
e  result  according  to  the  following  formulae: 

(a)  In  the  case  of  flour,  diastatic  activity  (or  Lintner  value) 

1000 
X  x  Y 

( b )  In  the  case  of  syrup,  diastatic  activity  (or  Lintner  value) 

1000 


XxY 


minus  9. 


of 


5% 


malt  extract  solution  in  100  ml.  of  the 


to  reduce  5  ml.  of 


Where  X  =  number  of  ml. 

nversion  solution.  .  .  , 

Y  =  number  of  ml.  of  conversion  solution  required 

An (1*9  =  a  constant  denoting  the  assumed  equivalent  of  the  reducing  sugars 
esent  in  the  malt  extract  (syrup)  used  in  making  the  determination. 

(b)  Fibre  Content.  Extract  2  to  3  g.  with  petroleum  spirit,  b-P-, 

'°  to  60°,  in  an  extraction  apparatus,  or  at  least  three  times  by  stirring,  settling 
d  decantation,  and  transfer  the  dry  residue  to  a  conical  1000  ml.  flask.  I  he 
aterial  must  not  be  further  ground  during  extraction  A  volume  of  200  ml  of 
solution  containing  1-25  g.  of  sulphuric  acid  (H2S04)  per  100  ml  measured  at 
dinary  temperature  and  brought  to  boiling  point  is  addled  heated.  1  he 
>ntents  of  the  flask  must  boil  within  one  minute  and  the  boiling  throughout 
ust  be  gentle,  and  continuous  for  exactly  30  minutes,  the  original  volume 
:ing  maintained.  Rotate  the  flask  every  few  minutes  After  30  minutes  remove 
e  flask  and  pour  contents  into  the  shallow  layer  ol  hot  water  remaining  in  a 
nnel  fitted  with  a  pump-plate,  or  into  the  similar  layer  remaining  in  a  Buchner 
nnel.  Prepare  the  funnel  by  cutting  a  piece  of  cotton  cloth  or  filter  paper  to 
iver  the  holes,  so  as  to  serve  as  a  support  for  a  disc  of  ordinary  filter  paper;  pour 
filing  water  into  the  funnel  and  allow  to  remain  until  tunnel  is  hot,  when  suction 
applied.  Discard  the  experiment  if  the  time  of  filtration  of  the  bulk  of  the 
)0  ml.  exceeds  10  minutes.  Wash  the  residues  with  boiling  water  until  the 
ashings  arc  free  from  acid.  T.  hen  wash  the  residue  irom  the  filter  paper  back 
to  the  flask  with  a  volume  of  200  ml.  of  a  solution  of  sodium  hydroxide,  con- 
ining  1-25  g.  of  sodium  hydroxide  (NaOH)  per  100  ml.,  free  from  sodium 
rbonate,  measured  at  ordinary  temperature,  and  brought  to  boiling  point, 
oil  the  contents  of  the  flask  for  exactly  30  minutes,  the  precautions  given  lor  the 
eatment  with  acid  being  observed.  At  the  end  of  30  minutes,  remove  the  flask 
id  filter  its  contents  through  an  ordinary  filter  paper.  Wash  the  residue 
.fleeted  in  the  filter  paper  with  boiling  water,  then  with  solution  of  1  %  hydro- 
lloric  acid  and  again  with  boiling  water  until  free  from  acid*  Wash  the  residue 
/ice  with  95%  alcohol,  and  three  times  with  ether.  Transfer  the  residue  to  a 
fied  weighed  ashless  filter  paper,  dried  at  about  100  in  an  oven  and  weighed 
a  weighing  bottle  until  constant  in  weight.  Determine  the  ash  of  the  paper 
id  contents  by  incineration  at  a  dull  red  heat.  Subtract  the  weight  of  ash  from 
ie  increase  of  weight  found  on  the  paper  and  report  the  difference  as  fibre. 

Ash  Content.  Ascertain  the  ash  content  by  heating  a  measured  quantity 
the  substance  in  a  muffle  furnace  at  such  a  temperature  that  the  ash  does  not 
ise. 

Protein  Content.  Ascertain  the  amount  of  soluble  protein  by  multi- 
ying  the  amount  of  nitrogen  present  (other  than  ammoniacal  or  nitric  nitrogen, 
any)  by  6-25. 
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MALT  EXTRACTS  PRODUCED  FROM  BARLEY  GROWN  IN  ENG 
LAND  AND  WALES:  GRADE  DESIGNATIONS  AND  DEFINITION? 

( S.R .  and  O.,  1933,  No.  540) 

(a)  Pharmaceutical  Malt  Extract 


Grade  Designation 

Definition  of  Quality  t 

All-English  (Pharma¬ 
ceutical)  Malt  Ex¬ 
tract  or  alternatively* 
National  Mark 
(Pharmaceutical ) 
Malt  Extract. 

General.  The  Extract  shall  be  prepared  from  sound 
clean,  malted  grain  by  digestion  with  water  at  u 
suitable  temperature  and  by  evaporation  of  th* 
strained  liquid  under  reduced  pressure  at  t 
temperature  not  exceeding  55°  until  an  amber  0: 
yellowish-brown  viscous  product  is  obtained 
having  the  characteristic  agreeable  odour  anc 
sweet  taste.  The  product  shall  be  miscible  with 
water  in  all  proportions,  forming  a  translucen 
solution. 

Special.  The  protein  content  shall  be  not  less  thar 
4-5%  of  the  total  weight.  The  arsenic  content 
shall  not  exceed  1  -4  parts  per  million.  The  sp.  gr 
at  15-5°  shall  be  from  1-40  to  1-42,  and  the  refrac¬ 
tive  index  at  20°  from  T4892  to  1*4976. 

*The  alternative  “National  Mark”  may  only  be  used  in  connection  with 
pharmaceutical  malt  extract  to  which  the  grade  designation  mark  as  set  out  ir 
the  Fourth  Schedule  has  been  lawfully  applied  in  accordance  with  the  Agricul¬ 
tural  Produce  (Grading  and  Marking)  (General)  Regulations,  1928.  (S.R.  &  O.. 
1928  (No.  674),  p.  10). 

fExtract  of  Malt  as  defined  in  the  British  Pharmacopoeia,  1932,  would 
conform  with  these  requirements. 


(h)  Bakers’  and  Veterinary  Malt  Extracts 


Grade 

Designation 

Definition  of  Quality 

Particular 

Characteristics 

Common 

Characteristics 

All-English  (Bakers’) 
Malt  Extract 
(White  Bread) 

Diastatic  activity 
shall  be  not 
less  than  40 
Lintner  value 

General.  The  product  in  each 
case  shall  be  the  water-soluble 
extract  derived  from  commer¬ 
cially  sound,  clean  malted  grain. 

All-English  (Bakers’) 
Malt  Extract 
(Brown  Bread) 

None 

Special.  The  specific  gravity 
at  15*50°  shall  be  not  less  than 
1*4  and  the  soluble  protein- 
content  not  less  than  4*5%  of  the 
total  weight. 

All-English  (Veter¬ 
inary)  Malt  Extract 

None 

MALT  FLOURS  PRODUCED  FROM  BARLEY  AND/OR  WHEAT 
GROWN  IN  ENGLAND  AND  WALES:  GRADE  DESIGNATIONS 

AND  DEFINITIONS 


Grade  Designation 

Special 

Characteristics 

Common 

Characteristics 

All-English  Malt 
Flour  (White 
Bread) 

Diastatic  activity 
shall  be  not 
less  than  40 
Lintner  value 

General.  The  flour  shall  be  the 
pure  ground  product  of  cleaned 
malted  grain  and  be  sound,  free 
from  taint  or  objectionable  flavour 
and  of  good  keeping  quality. 

All-English  Malt 
Flour  (Brown 

Bread) 

None 

Special.  The  maximum  content 
of  water  shall  be  10%,  of  ash 
1*3%,  and  of  fibre  2*5%  of  the 
total  weight. 
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EXTRACTUM  PITUITARII 

Pituitary  ( posterior  lobe )  Extract.  This  extract  is  con- 
rolled  by  the  Therapeutic  Substances  Act  1925,  and  is  official 
n  B.P.  ’32  and  U.S.P.  X. 

BIOLOGICAL  METHODS  OF  ASSAY 

Its  potency  can  be  determined  by  its  stimulant  action  on  the  isolated  uterus 
)f  the  guinea-pig,  which  is  known  as  its  oxytocic  property,  by  its  pressor  action 
in  the  blood  pressure  of  the  spinal  cat,  and  also  by  its  antidiuretic  effect  on  rats. 
\n  international  standard  has  been  adopted  consisting  of  a  quantity  of  dry 
icetone-extracted  posterior  lobe  material  which  is  kept  in  the  National  Institute 
'or  Medical  Research,  Hampstead.  The  unit  is  the  amount  of  activity  present 
n  0-5  mg.  of  the  standard  powder. 

j Estimation  of  Oxytocic  Potency .  The  determination  of  the  action  on  the 
uterus  is  made  by  excising  one  horn  of  the  uterus  of  a  virgin  guinea-pig  and 
suspending  it  in  a  bath  of  Ringer’s  solution  which  is  oxygenated  and  maintained 
at  37°.  The  muscle  is  very  thin  and,  when  pituitary  extract  is  added  to  the  bath, 
quickly  responds  by  contraction.  The  extent  of  the  contraction  is  proportional 
to  the  dose,  hence  the  potency  of  an  unknown  solut'on  can  be  found  by  com¬ 
paring  the  contraction  which  a  given  amount  of  it  produces  with  the  contraction 
produced  by  a  given  amount  of  the  standard  extract.  In  practice,  difficulties 
arise  because  the  muscle  of  the  horn  changes  in  sensitiveness  and  wrong  con¬ 
clusions  may  easily  be  drawn  respecting  the  potency  of  an  unknown  solution. 
The  test  usually  takes  one  or  two  days  to  complete. 

Estimation  of  Pressor  Activity.  The  estimation  is  made  on  the  blood 
pressure  of  a  spinal  cat,  prepared  as  described  under  Adrenaline  (q.v.,  p.  31). 
An  intravenous  injection  of  pituitary  extract  causes  a  rise  of  blood  pressure  not 
so  rapid  as  that  produced  by  adrenaline  but  lasting  much  longer.  The  height  of 
the  rise  is  proportional  to  the  dose  and  an  unknown  preparation  is  examined  to 
see  what  amount  produces  the  same  rise  as  that  produced  by  a  given  amount  of 
the  standard  extract.  The  test  takes  much  time,  as  successive  doses  must  be 
separated  by  an  interval  of  one  hour;  this  is  necessary  because  successive  in¬ 
jections  of  the  same  dose  at  shorter  intervals  produce  a  diminishing  response. 

Estimation  of  Antidiuretic  Activity.  A  reliable  method  of  estimating 
activity  which  is  economical  in  skilled  labour  depends  on  the  antidiuretic  effect 
which  may  be  observed  in  rats.  If  a  group  of  four  rats,  kept  without  food  over¬ 
night,  is  given  water  by  stomach  tube,  in  a  dose  of  5  ml.  per  100  g.  body  weight, 
then  a  diuresis  occurs  which  reaches  a  maximum  in  60  to  90  minutes.  If  a 
dose  of  pituitary  extract  be  given  at  the  time  the  water  is  administered,  the 
excretion  of  water  is  delayed  and  the  maximum  diuresis  may  not  occur  until 
130  or  190  minutes  according  to  the  dose.  To  compare  an  unknown  extract  with 
the  standard,  sixteen  rats  receive  water  and  eight  of  these  are  injected  with 
standard  extract  and  eight  with  the  unknown  extract.  The  time  of  maximum 
diuresis  is  determined  for  each  group  of  eight  rats.  Two  days  later  the  experi¬ 
ment  is  repeated,  reversing  the  groups,  so  that  the  eight  rats  which  previously 
received  the  standard  now  receive  the  unknown,  and  vice  versa.  The  anti¬ 
diuretic  effect  of  the  standard  and  of  the  unknown  extract  is  now  known  for  all 
of  the  sixteen  rats.  From  these  measurements  the  potency  of  the  unknown 
extract  can  be  expressed  in  terms  of  that  of  the  standard  by  using  a  predeter¬ 
mined  curve  relating  antidiuretic  effect  to  dose.  The  antidiuretic  potency  of 
different  commercial  extracts  expressed  in  units  is  almost  always  the  same  as 
the  oxytocic  potency  expressed  in  units,  (see  Burn,  Quart.  J.  Pharm.,  1931,  517). 

Commercial  pituitary  extracts  supplied  as  containing  10  units  per  millilitre 
may  vary  as  much  as  400%  in  antidiuretic  potency.  Extracts  which  are  to  be 
used  for  their  antidiuretic  effect  must  be  assayed  for  this  activity. — F.  Wokes, 
Quart.  J.  Pharm.,  1932,  390. 

Anterior  Lobe  of  the  Pituitary  Body.  The  anterior  lobe  of  the  pituitary 
body  contains  hormones  which  are  partially  separable  arid  have  at  least  four 
different  properties,  which  can  be  estimated  quantitatively  with  some  approach 
to  accuracy. 

Gonadotropic  Hormone.  The  injection  of  extracts  of  the  anterior  lobe 
produces  various  effects  on  the  ovaries  which  are  probably  due  to  different 
factors.  These  effects  are  to  cause  (1)  an  increase  in  weight  of  the  ovary;  (2)  an 
increase  and  enlargement  of  egg  follicles;  (3)  an  increased  formation  of  oestrin 
as  shown  by  the  premature  opening  and  cornification  of  the  vagina;  (4)  discharge 
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of  ova  from  the  ovaries;  and  (5)  the  formation  of  corpora  lutea.  All  these  effectt 
are  ascribed  to  the  gonadotropic  hormone,  but  it  is  thought  by  many  that  the 
factor  responsible  for  the  stimulation  of  oestrin  formation  leading  to  enlargement 
of  egg  follicles  and  premature  opening  of  the  vagina  is  certainly  different  frorr 
the  luteinising  factor  which  produces  corpora  lutea  and  is  probably  responsible 
for  ovulation. 

The  usual  method  of  standardising  the  gonadotropic  hormone,  whether 
prepared  from  the  anterior  lobe  of  the  pituitary  or  from  urine  of  pregnancy,  is 
to  inject  into  infantile  rats  or  mice,  using  six  injections  at  12-hour  intervals,  and 
then  to  determine  whether  the  vagina  opens  and  whether  the  canal  contains  the 
squamous  cells  characteristic  of  oestrus.  A  better  method  is  that  proposed  by 
Janssen  and  Loeser  {Arch.  e\p.  Path.  Pharmak .,  1930,  151,  188)  in  which 
infantile  rats  are  injected  as  described  and  the  ovaries  are  examined  for  corpora 
lutea.  The  unit  is  taken  as  that  dose  producing  corpora  lutea  in  ten  out  of  twenty 
animals. 

Recently,  Hill,  Parkes  and  White  {J.  Physiol.,  1934,  81,  335)  have  proposed  a 
method  of  estimating  the  ovulation-producing  substance  by  means  of  its  property 
of  causing  ovulation  in  the  cestrous  rabbit.  The  method  depends  on  the  fact  that 
ovulation  never  occurs  spontaneously  in  the  rabbit  but  only  after  copulation  or 
after  injection  with  the  hormone.  In  the  adult  female  non-pregnant  rabbit 
carefully  segregated  from  the  male,  the  ovaries  always  contain  eggs  waiting  to  be 
discharged.  Full-grown  female  rabbits  (3  to  4  kg.)  may  be  used,  which,  when 
received  from  the  dealer,  must  be  kept  for  5  weeks  in  order  that  pregnant 
animals  may  complete  pregnancy  and  regain  the  cestrous  condition.  The  extract 
to  be  tested  is  then  injected  into  a  batch  of  twenty  rabbits,  the  dose  being  admini¬ 
stered  intravenously.  On  the  following  day  the  ovaries  are  examined  by  making 
incisions  into  the  abdominal  cavity  under  ether  anaesthesia,  using  full  aseptic 
precautions.  The  number  of  animals  which  have  ovulated  is  thus  determined. 
When  this  number  is  expressed  as  a  percentage  of  the  number  of  animals  in¬ 
jected,  the  amount  of  extract  containing  1  unit,  which  is  the  amount  producing  a 
5U%  response,  may  be  calculated  from  a  curve  relating  dose  to  percentage  of 
animals  responding,  which  has  been  determined. 

Pregnancy  Diagnosis.  The  action  of  the  gonadotropic  hormone  on  injection 
is  the  basis  of  certain  tests  for  the  diagnosis  of  pregnancy. 

Descriptions  of  the  Ascheim-Zondek  test  and  the  Friedman  test  as  used  at 
the  Edinburgh  Pregnancy  Diagnosis  Station. — J.  M.  Robson,  Brit.  med.  J ., 
i/1934,  1064. 

Friedman  Pregnancy  Test.  Depends  upon  the  fact  that  in  rabbits 
the  urine  of  human  pregnancy  produces  corpora  haemorrhagica  within  24  hours 
owing  to  presence  of  Prolan  B.  The  active  principle  in  the  urine  remains  potent 
for  at  least  6  days,  and  a  positive  reaction  is  obtained  as  early  as  21  days  after 
conception. — P.  M.  F.  Bishop,  Guy's  Hosp.  Rep.,  July  1933,  308,  Brit.  med.  J ., 
ii/ 1 933,  92. 

Tests  at  the  Edinburgh  Pregnancy  Diagnosis  Station  yield  an  accuracy  of  not 
lers  than  97%.  Pregnancy  can  be  recognised  as  early  as  10  to  14  days  after 
conception  and  reports  are  despatched  in  from  1  to  5  days  according  to  the 
particular  test  made.  All  that  is  required  as  test  material  is  50  ml.  of  morning 
urine. — F.  A.  E.  Crew,  Brit.  med.  J.,  ii/ 1 934 ,  531. 

Thyrotropic  Hormone.  This  hormone  produces  hypertrophy  of  the  thyroid 
gland,  as  is  easily  demonstrated  in  the  guinea-pig;  the  change  in  the  guinea-pig 
has  been  adapted  by  Rowlands  and  Parkes  ( Biochem .  J.,  1934,  1829)  as  a  means 
of  estimation.  Immature  animals  weighing  200  g.  are  used,  in  which  the  thyroids 
normally  have  an  average  weight  of  31  mg.  Groups  of  ten  animals  are  injected 
daily  for  5  days  with  the  extract,  and  killed  on  the  day  after  the  last  injection. 
'The  thyroids  are  removed,  fixed  in  Bouin’s  solution,  and  weighed.  The  average 
weight  may  be  80  mg.  if  the  extract  is  sufficiently  potent.  Since  it  has  been  shown 
that  the  increase  in  weight  is  directly  proportional  to  the  logarithm  of  the  dose, 
it  is  possible  to  calculate  from  the  observed  weight  of  thyroids  from  injected 
animals  the  amount  *of  extract  which  would  have  increased  the  average  weight 
to  60  mg.  This  amount  is  defined  as  1  unit. 

Growth  Hormone.  Extracts  of  the  anterior  lobe  of  the  pituitary  body  have 
the  property  of  causing  resumption  of  growth  in  adult  animals,  or  in  animals 
from  which  the  pituitary  has  been  removed.  The  extract  is  usually  tested  by 
injection  into  rats.  If  normal  adults  are  used,  the  average  weight  of  a  group  of 
rats  is  observed  from  day  to  day,  and  injections  are  given  for  3  days,  during  which 
the  average  weight  of  the  group  is  observed.  Two  extracts  may  be  compared 
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by  making  simultaneous  observations  on  two  groups  of  rats  kept  under  identical 

conditions.  There  is  no  commonly  accepted  unit.  .  . 

Prolactin.  Prolactin  is  the  factor  present  in  anterior  lobe  extracts  w 
causes  increased  activity  of  the  mammary  gland,  including  increased  secre ji° 
mUk  It  may  be  tested  by  its  effect  on  the  crop  glands  o  the  pigeon.  In  the  nor¬ 
mal  pigeon  these  are  so  small  as  to  be  identified  witn  difficulty,  alter  da  y 
injection  for  7  days  they  may  reach  the  weight  of  4  g.  1  he  amount  oi  extra 
causing  this  increase  in  size  is  taken  as  1  unit. 


FERRUM 

Ferri  Carbonas  Saccharatus  (. B.P .  ’32).  Assayed  for  ferrous 
iron  content  by  titration  of  a  phosphoric  acid  solution,  dnute 
with  warm  water  and  25%  w/v  sulphuric  acid,  with  N/  P°  as 
sium  dichromate  using  diphenylamine  as  indicator,  herrous  iron 
content,  as  FeC03,  not  less  than  50%.  The  V  S.P.  X  preparation 
is  made  with  lactose  and  sucrose,  instead  of  glucose;  it  should 
contain  not  less  than  15%  of  FeCOs;  potassium  ferncyamde 
indicator  is  used  in  the  dichromate  titration.  Ferrum  carbonicum 
cum  Saccharo,  P.G.  VI,  contains  from  9-5%  to  10  /o  of  iron. 
Ferrum  oxydatum  cum  Saccharo,  P.G.  VI,  contains  from  ~’o/o 

to  3%  of  iron. 

The  iodate  method  is  suitable  for  the  assay  of  the  saccharated  iron  com¬ 
pounds  of  the  B.P.  and  B.P.C.  and  of  ferrous  lactate  k  errous  iron  may  be 
titrated  with  accuracy  by  iodate  in  the  presence  of  liquid  glucose,  acacia  traga- 
canth  sucrose,  invert  sugar  in  small  amounts,  laevulose,  dextrose,  lactose, 
glycerin,  lactic  acid  and  citric  acid.  Invert  sugar  in  great  excess  produces  a 
small  error.  The  method  is  unsatisfactory  in  the  presence  of  hquonc^  marsh¬ 
mallow,  quinine  and  aqueous  extract  of  cochineal—  G.  J.  W.  kerrey,  Quart.  J. 
Pharm.f  1935,  No.  3. 

Ferri  et  Ammonii  Citras  (B.P.  ’32).  Contains  from  20-5%  to  "" 70  .% 
Fe  The  assay  by  warming  with  30  parts  of  water  and  2  parts  of  sulphuric  acid, 
oxidising  the  cooled  solution  with  N/10  potassium  permanganate,  allowing 
interaction  to  proceed  for  3  minutes  with  30  parts  of  hydrochloric  acid  and 
4  parts  of  potassium  iodide,  and  titrating  the  liberated  iodine  with  N/10  sodium 
thiosulphate,  replaces  the  B.P.  ’14  method  of  weighing  the  lgmted  residue. 
Ferri  et  Ammonii  Citras,  U.S.P.  AT,  should  contain  from  10  0  to  18  0  of  Fe,  and 
is  assayed  by  digestion  of  a  solution  with  hydrochloric  acid  and  potassium  iodide 
at  40°  during  30  minutes.  Ferrum  citricum  ammoniatum,  P.  Helv.  V,  is  assayed 
iodometricallv  and  should  contain  from  17%  to  18%  of  iron. 

Ferri  et  Ammonii  Citras  Viridis  (B.P.C.  ’34).  Fe  content,  determined  as 

for  Ferri  et  Ammonii  Citras,  from  14%  to  16%. 

Ferri  et  Mangani  Citras  (B.P.C.  ’34).  Assayed  by  the  method  lor  kern  et 
Ammonii  Citras,  should  contain  not  less  than  14%  of  Fe,  and  not  less 
than  7%  of  Mn.  Estimated  by  the  process  of  the  B.P.C.  ’34:  0-1  g.  boiled 
till  a  clear  solution  is  produced  with  25  ml.  of  dilute  nitric  acid,  is  heated 
with  12  ml.  of  N/10  silver  nitrate  and  1  g.  of  ammonium  persulphate  for 
30  seconds  after  oxidation  commences;  the  cooled  solution  is  titrated  with  N/100 
sodium  arsenite  to  the  disappearance  of  pink  colour;  each  millilitre  of  N/100 
sodium  arsenite  is  equivalent  to  0-0011  g.  Mn. 

In  titrating  potassium  permanganate  solution  containing  nitric  acid  with 
sodium  arsenite*  the  latter  has  a  reducing  value  greatly  in  excess  of  that  shown 
when  no  acid  is  present.  A  manganic  compound  is  probably  formed. — Abst. 
Ann.  Rep.  Chem.  Soc.,  1919  (Vol.  XV),  p.  135. 

Ferri  et  Potassii  Tartras  (B.P.C.  ’34).  By  the  assay  process  for  Ferri  et 
Ammonii  Citras,  it  contains  not  less  than  20%  of  Fe. 

Ferri  et  Quininae  Citras  (B.P.  ’32).  Contains  from  14-5%  to  15-5%  of 
anhydrous  quinine  and  from  12%  to  14%  of  Fe.  Assayed  for  quinine  by  extrac¬ 
tion  with  ether  from  ammoniacal  solution,  finally  drying  at  100°  and  weighing; 
the  aqueous  solution,  warmed  to  expel  ether  and  excess  of  ammonia,  is  then 
titrated  for  Fe  content  as  for  Ferri  et  Ammonii  Citras. 
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Ferri  et  Strychninae  Citras  ( B.P.C .  ’34).  By  extraction  with  chlorofonr 
from  ammoniacal  solution,  drying  at  100°  and  weighing,  a  strychnine  content  o 
from  0-95%  to  1  05%  should  be  indicated;  titration  of  the  aqueous  liquids  from 
this  assay  should  indicate  from  12%  to  14%  of  Fe. 

Ferri,  Quininae  et  Strychninae  Citras  {B.P.C.  ’34).  Contains  14-5%  tc< 
15-5%  of  anhydrous  quinine,  0-95%  to  1-05%  of  strychnine,  and  12%  to  14% 
of  Fe.  Assayed  by  extraction  of  the  total  alkaloids  with  chloroform  from  am¬ 
moniacal  solution,  drying  at  100°  and  weighing;  the  strychnine  is  separated  by] 
the  B.P.  ’32  process  for  Syrupus  Ferri  Phosphatis  cum  Quinina  et  Strychninae 
(given  below),  and  subtracted  from  the  total  alkaloids  to  give  quinine  content; 
the  aqueous  liquids  from  the  total  alkaloids  extraction  are  titrated  for  Fe  as  fori 
Ferri  et  Ammonii  Citras. 

Ferri  Perchloridum  {B.P.C.  ’34).  FeCl3,6H20  =  270-3.  By  precipitation 
as  hydroxide  and  ignition,  a  residue  of  Fe203  equivalent  to  from  57%  to  63%  of 
FeCl3  should  be  obtained.  Ferri  Chloridum,  U.S.P.  X,  is  assayed  by  titration 
of  the  iodine,  liberated  from  potassium  iodide  in  acid  solution,  with  N/10 
sodium  thiosulphate,  and  should  correspond  to  not  less  than  20%  of  Fe. 

Liquor  Ferri  Perchloridi  {B.P.  ’32).  Yields  Fe,03  equivalent  to  from 
14-25%  to  15-75%  w/v  of  FeCl3.  Liquor  Ferri  Chloridi,  U. S. P.  X,  estimated  by 
the  potassium  iodide  method,  contains  ferric  chloride  equivalent  to  from  10%  to 
1 1  %  of  Fe.  Liquor  Ferri  sesquichlorati,  P.G.  VI,  contains  from  9-8%  to  10-3% 
of  iron. 

Liquor  Ferri  Perchloridi  Fortis  {B.P.C.’ 34).  Should  contain  from  58-5% 
to  61  -5%  w/v  of  FeCl3,  corresponding  to  about  20%  of  Fe.  Sp.  gr.,  about  1  -43. 
Lead  limit,  50  parts  per  million. 

Ferri  Phosphas  {B.P.C.  ’34).  By  the  B.P.  potassium  dichromate  method 
used  for  Ferri  Carbonas  Saccharatus,  it  contains  not  less  than  47%  of  ferrous 
salts,  calculated  as  ferrous  phosphate,  Fe3(P04)2,8H20. 

Ferri  Phosphas  Saccharatus  {B.P.C.  ’34).  Contains  not  less  than  60% 
of  ferrous  salts,  calculated  as  Fe3(P04)2,8H20  and  assayed  by  the  B.P.  method 
for  Ferri  Carbonas  Saccharatus. 

Syrupus  Ferri  Phosphatis  {B.P.C.  ’34).  By  the  B.P.  titanous  chloride 
titration  method  used  for  Syrupus  Ferri  Phosphatis  Compositus,  an  iron  content 
equivalent  to  from  1-7%  to  1-9%  w/v  of  Fe3(P04)2  should  be  indicated. 

Syrupus  Ferri  Phosphatis  Compositus  {B.P.  ’32).  Contains  iron  equiva¬ 
lent  to  from  0-85%  to  0-95%  w/v  of  anhydrous  ferrous  phosphate,  Fe3(P04)2, 
and  calcium  equivalent  to  from  1-3%  to  1-5%  zv/v  of  tricalcium  phosphate. 
Assayed  for  iron  by  diluting  a  weighed  portion  with  water,  adding  a  few  drops 
of  hydrochloric  acid  and  a  2%  potassium  permanganate  solution  until  a 
transient  pink  colour  is  produced  throughout  the  solution;  after  addition 
of  more  hydrochloric  acid  and  sodium  bicarbonate,  N/10  titanous  chloride 
solution  is  added  until  the  commencement  of  the  titration  is  indicated  by  the 
production  of  a  blue  colour  on  adding  one  drop  of  the  titration  liquid  to  one 
drop  of  potassium  ferricyanide  solution;  the  ferric  iron  is  then  titrated  with 
N/10  titanous  chloride  using  ammonium  thiocyanate  solution  as  indicator. 
Calcium  is  determined  by  well  diluting  a  weighed  portion,  adding  citric  acid,  and 
boiling,  making  just  alkaline  with  ammonia,  then  adding  acetic  acid  and,  to  the 
boiling  solution,  excess  of  ammonium  oxalate  solution;  after  boiling  gently  on  a 
sand-bath  for  2  hours,  the  precipitate  is  collected,  washed  and  ignited  with 
sulphuric  acid. 

Syrupus  Ferri  Phosphatis  cum  Quinina  et  Strychnina  {B.P.  ’32). 
Should  contain  iron  equivalent  to  from  1  -62%  to  1  -98%  w/v  of  Fe3(P04)2,l  -04% 
to  1-2%  w/v  of  anhydrous  quinine,  and  0-022%  to  0-027%  w/v  of  strychnine. 
Assayed  for  iron  by  the  titanous  chloride  titration  method;  for  quinine,  by  adding 
sodium  citrate  to  a  dilution  of  the  syrup  and  sodium  hydroxide  solution  and 
extracting  with  chloroform;  from  the  weight  of  the  dried  residue  of  total  alkaloid 
the  weight  of  strychnine  is  subtracted;  the  residue  of  total  alkaloid  is  then 
dissolved  in  N/l  hydrochloric  acid  and  an  equal  volume  of  saturated  sodium 
chloride  solution  and  extracted  five  times  with  5-minute  shakings  with  chloro¬ 
form  ;  the  chloroform  liquids  are  shaken  with  water  and  ammonia  solution, 
evaporated,  alcohol  added,  evaporated  and  dried  at  100°;  the  residue  is  then 
washed  with  three  2  ml.  portions  of  (2  :  1)  ether  and  light  petroleum  (b.p.  50° 
to  60°)  saturated  with  strychnine,  evaporated  with  alcohol  and,  after  drying  at 
100°,  the  residue  of  strychnine  is  weighed. 

Ferri  Sulphas  {B.P.  ’32).  FeS04,7H20  =  278-0.  By  titration  with  N/10 
potassium  permanganate,  it  should  contain  not  less  than  99%  of  FeS04,7H20. 
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he  U.S.P.  X  salt  contains  from  54-36%  to  57-07%  of  anhydrous  ferrous  sul- 
aate,  corresponding  to  about  99-5%  of  the  heptahydrate. 

Ferri  Sulphas  Exsiccatus  ( B.P .  ’32).  Contains  not  less  than  31  ,0  of 
eSCh.  The  U.S.P.  X  substance  is  of  the  same  strength. 

Ferrum  (B.P.  ’32).  The  fine  bright  wire  should  have  a  diameter  of  about 
■1  mm  (No.  42  standard  wire  gauge)  and  contain  not  more  than  200  parts  ol 
-seme  per  million.  Much  of  the  wire  on  the  market  contains  more  arsenic 
ian  the  B.P.  allows.  The  U.S.P.  X  includes  no  standard. 

Iron  wire,  No.  42  S.W.G.,  as  specified  in  the  B.P. ,  is  not  a  commercial 
-tide.  The  B.P.  ’14  required  simply  “No.  3d  wire  gauge  and  No.  35  S.W.O., 
ith  a  diameter  of  0-0084  in.  or  0-2134  mm.,  was  usually  supplied—  Pharm.  J ., 


/ 1933,  698.  „  . 

Ferrum  Redactum  (B.P.  ’32).  Contains  not  less  than  80%  of  metallic  iron, 
.ssayed  by  interaction  with  a  hot  copper  sulphate  solution  and  titration  of  the 
Itered  and  acidified  liquid  with  N/10  potassium  permanganate,  rerrum 
Leductum,  U.S.P.  X ,  should  contain  not  less  than  90%  of  metallic  iron;  mter- 
ction  at  boiling-point  with  corrosive  mercuric  chloride  is  used  for  assaying, 
illowed  by  adjustment  to  volume  and  titration  of  an  aliquot  part  of  the  filtered 
quid  with  N/10  potassium  permanganate.  „ 

Ferrum  pulveratum,  P.G.  VI  >  contains  not  less  than  9/6  /Q  of  iron,  and  h  errum 
edactum,  P.G.  VI,  should  contain  not  less  than  96-5%  of  iron  or  not  less  than 
0%  of  metallic  iron.  Ferrum  reductum,  P.  Helv.  V,  contains  not  less  than  90  /0 
f  metallic  iron;  it  is  assayed  by  interaction  with  a  boiling  solution  of  mercuric 
hloride  and  titration  of  the  filtrate  with  potassium  permanganate  solution. 

Pile  Assay  of  Reduced  Ivon.  The  copper  sulphate  method  for  the  deter- 
aination  of  metallic  iron  in  reduced  iron  has  been  shown  to  yield  inaccurate  and 
affable  results.  The  modification  of  the  Wilner-Merck  process  suggested 
ields  consistent  results  which  reflect  the  actual  content  of  metallic  iron  in  the 
ample.  The  method  recommended  is  as  follows: — To  approximately  0-5  g.  of 
ample  in  a  clean,  dry  100  ml.  graduated  flask  add  2-5  g.  of  mercuric  chloride 
sulphide-free)  and  about  50  ml.  of  recently  boiled  and  cooled  distilled  water, 
toil  gently  for  20  minutes  (avoiding  excessive  frothing)  with  frequent  shaking, 
nake  the  volume  up  to  100  ml.  with  recently  boiled  and  cooled  distilled  water, 
ork  the  flask  and  cool.  When  cold,  adjust  the  volume  to  100  ml.,  shake  well, 
flow  the  precipitate  to  settle,  filter  rapidly  into  a  clean,  dry  conical  flask,  pipette 
10  ml.  of  the  filtrate  into  100  ml.  of  dilute  sulphuric  acid  in  which  2  g.  of  man¬ 
ganese  sulphate  has  been  dissolved,  and  titrate  with  N/10  potassium  perman- 
ranate  solution. — Hartley,  Linnell,  Read  and  Rolfe,  Quart.  J.  Pharui.,  1935,  100. 

Iron  Content  of  Foods.  Of  150  common  food  materials  examined  the  figures 
or  iron  content  ranged  from  0-00015%  for  lemon  juice  to  0-0192%  for  parsley. 
Arranged  in  descending  order — dried  legumes,  green  leafy  vegetables,  dried 
ruit,  nuts,  cereals,  poultry,  green  legumes,  roots  and  tubers,  non-leafy  vegetables, 
ish  and  fruits.  Cabbages,  celery  and  head  lettuce  are  low  in  iron;  salt-water 
ish  contain  more  iron  than  fresh-water  fish,  and  fish  with  dark-coloured  tissue 
nore  than  those  with  light-coloured,  and  the  dark  meat  of  poultry  more  than 
he  light  meat. — J.  Amer.  med.  Ass.,  ii/ 1928,  251. 

Determination  of  Traces  of  Lead  and  Copper  in  Medicinal  Iron 
5 reparations .  To  2  g.  of  sample  in  a  350  ml.  hard  glass  flask  add  5  ml.  of 
vater  and  10  ml.  of  sulphuric  acid.  Heat  gently,  add  slowly  10  ml.  of  30% 
lydrogen  peroxide  (100  vols.),  and  boil.  Add  more  hydrogen  peroxide  as 
lecessary  to  oxidise  the  organic  matter  completely,  as  indicated  by  the  absence 
>f  charring  when  all  the  excess  water  has  been  boiled  off.  Cool,  add  50  ml. 
>f  water  and  10  ml.  of  hydrochloric  acid,  and  boil  until  a  clear  solution  is 
•btained.  Cool  and  add  a  solution  of  1 0  g.  of  citric  acid  in  50  ml.  of  water  and 
10  ml.  of  strong  solution  of  ammonia.  Cool  and  neutralise  to  litmus  paper  with 
lilute  solution  of  ammonia,  adding  a  further  10  ml.  of  the  dilute  ammonia 
olution.  Transfer  to  a  separator  and  extract  three  times  with  10  to  15  ml. 
>ortions  of  a  0-1%  w/v  solution  of  diphenylthiocarbazone  in  chloroform, 
iach  extract  is  washed  in  a  second  separator  with  about  20  ml.  of  water, 
ransf erred  to  a  small  flask  and  the  chloroform  evaporated.  Add  0-5  ml.  of 
ulphuric  acid  to  the  residue  and  destroy  organic  matter  by  heating  with  a  few 
Irops  of  nitric  acid,  then  remove  nitric  acid  by  adding  a  few  drops  of  water  to  the 
ooled  solution  and  heating  until  white  fumes  appear.  The  solution  contains 
.11  the  Cu  and  Pb.  Dilute  with  water,  add  1  g.  of  citric  acid  and  4  g.  of  am- 
nonium  acetate,  and,  when  solution  is  complete,  make  slightly  alkaline  with 
mmonia  and  dilute  with  water  to  10U  ml.  To  determine  the  Cu,  transfer 
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25  ml.  to  a  Nessler  glass,  neutralise  to  litmus  with  glacial  acetic  acid,  addi 
2  ml.  in  excess,  dilute  to  100  ml.  with  water  and  add  1  ml.  of  a  0-1  %  zv/v  soluti 
of  dithio-oxamide  in  alcohol  (95%).  Compare  the  colour  produced  with  th 
obtained  with  a  solution  containing  1  g.  of  ammonium  acetate  and  a  suitat 
quantity  of  standard  copper  sulphate  solution  containing  0-00001  g.  of  Cu  p 
millilitre.  The  amount  of  copper  solution  used  should  not  exceed  6  ml.  otherwi 
a  smaller  amount  of  the  original  solution  must  be  used.  The  Pb  is  determin 
by  transferring  25  ml.  of  the  original  solution  to  a  Nessler  glass,  adding  1  ml. 
10%  zv/v  KCN  solution  and  a  littie  dilute  ammonia,  diluting  to  50  ml.  wl 
wTater,  adding  0-1  ml.  of  10%  sodium  sulphide  solution  and  matching  in  t; 
ordinary  way  against  the  B.P.  dilute  solution  of  lead  PbT,  using  an  auxilia 
solution  containing  1  g.  of  ammonium  acetate,  1  ml.  of  10%  zv/v  potassiui 
cyanide  solution  and  the  same  amount  of  Cu  as  is  known  to  be  contained  in  $3 
primary  solution.  The  amount  of  standard  lead  solution  used  must  not  excet 
10  ml. — N.  L.  Allport  and  G.  H.  Skrimshire,  Quart.  J.  Pharm.,  1932,  460. 

Traces  of  lead  may  be  separated  from  considerable  quantities  of  iron  t 
extracting  the  iron,  as  ferric  chloride,  with  ether  from  solution  in  25%  to  27 
zv/v  hydrochloric  acid.—  A.  D.  Powell  and  G.  F.  Hall,  Quart.  J.  Pharm.,  1932,  45- 

Minute  amounts  of  copper  in  the  presence  of  iron  and  certain  other  meta 
can  be  determined  colorimetrically  by  means  of  diethyldithiocarbamate  at 
extraction  with  carbon  tetrachloride. — L.  A.  Haddock  and  Norman  Ever 
Analyst,  1932,  495. 


FILIX  MAS 

Filix  Mas  {B.P.  ’32).  Contains  not  more  than  2%  of  othe 
organic  matter.  Crystals  of  calcium  oxalate  should  be  absent,  an 
it  should  yield  not  more  than  6%  of  ash  and  2%  of  acid-insolub! 
ash.  Aspidium,  U.S.P.  X ,  should  yield  not  less  than  65%  c 
greenish  oleoresin,  prepared  as  Oleoresina  Aspidii  by  evaporatio 
of  the  ether  percolate.  Rhizoma  Filicis,  P.  Helv.  V ,  contains  nc 
less  than  1-8%  of  crude  filicin  when  determined  by  applying  th 
usual  baryta  process  to  the  residue  obtained  after  percolation  c 
the  drug  with  ether. 

Extractum  Filicis  (B.P.  ’32).  Contains  from  24%  to  26%zc/rcof  filicin.  S] 
gr.,  not  less  than  1-000.  «D4o°,  not  less  than  1-492.  Determined  by  tf 

B.P.  method  by  shaking  5  g.  in  40  ml.  of  ether  with  100  ml.  of  barium  hydroxid 
solution;  87  ml.  of  the  separated  filtered  aqueous  liquid  (  =  4  g.  of  extract) 
acidified  with  hydrochloric  acid,  and  extracted  with  30,  20  and  15  ml.  portioi 
of  ether;  the  filtered  and  evaporated  ether  extracts  are  dried  at  100°  and  weight 
as  filicin.  Oleoresina  Aspidii,  U.S.P.  X,  yields  not  less  than  24%  of  cruc 
filicin.  Sp.  gr.,  not  less  than  TOO  at  25°.  Extractum  Filicis,  P.G.  VI,  shou] 
contain  not  less  than  25%  of  crude  filicin. 

Assay  of  male  fern  by  estimating  the  phloroglucides  with  silver. — Pharm.  J 
i/1930,  321. 


FCENICULUM 

Fceniculum  {B.P.  ’32).  Contains  not  more  than  2%  of  otht 
organic  matter  and  yields  not  more  than  12%  of  ash.  The  N.F. 
allows  a  limit  of  4%  of  foreign  organic  matter  for  Fceniculun 
Fructus  Foeniculi,  P.G.  VI,  is  required  to  yield  not  less  than  45° 
of  volatile  oil. 

The  Food  and  Drug  Administration  of  the  U.S.  Dept,  of  Agriculture  defir 
fennel  seed  as  the  dried  fruit  of  cultivated  varieties  of  Foeniculum  vulgare  Hi] 
Contains  not  more  than  9%  of  total  ash,  and  not  more  than  2%  of  ash  insolub 
in  hydrochloric  acid. — S.R.A.,  F.D.  No.  2,  Rev.  4,  Aug.  1933. 

Oleum  Foeniculi  (B.P.C.  ’34).  Using  a  crystal  of  congealed  oil  of  anise  ' 
induce  crystallisation,  the  f.p.  (by  the  B.P.  method  employed  for  Oleum  Anis 
is  not  below  3°.  Sp.  gr.,  0-960  to  1-000.  ccd,  +4°  to  +24°.  «d20°,  1 -525 


r 


GLYCERINUM 


115 


550  The  U  S.P.  X  uses  a  small  crystal  of  the  substance  being  tested  in  deter- 
lining  the  f.p.  of  Oleum  Foeniculi,  which  should  not  . fall  below  3  Sp.  g 
953  to  0-973  at  25°.  nD20»,  1*5280  to  1-5380.  ocD  at  2o  ,  +12  to  +24  . 


GELATINUM 

Gelatinum  (B.P.  ’32).  A  2%  w/v  hot  aqueous  solution  is 
dourless  and  sets  to  a  transparent  or  translucent  jelly  on  coo  mg. 
ulphur  dioxide  limit,  1000  parts  per  million.  Ash  not  more 
ran  2%.  The  U.S.P.  X  sulphur  dioxide  limit  for  Gelatinum  is 
•004%,  by  distillation  with  phosphoric  acid  into  N/  10  iodine  ant 
recipitation  with  barium  chloride. 


GELSEMIUM 

Gelsemium  (B.P.C: 34).  Contains  not  more  than  2%  of 
areign  organic  matter.  The  N.F.  V  allows  the  same  limit. 

A  standard  of  0-5%  total  alkaloids  for  the  root,  and  0-05%  for  the  tincture 

“orT  lengthy account  of  the  work  of  L.  E.  Sayre,  C.  W.  Moore  and  others 
1911)  on  thf  gelsemium  alkaloids  also  the  suggestion  to  use  the  name  semper- 
irine  to  replace  the  amorphous  gelsemine,  see  Edn.  XVIII,  Vol.  II,  p.  74,  /  , 

^Identification 'of  Gelsemium.  It  does  not  contain  aescuhn.  1  he 
uorescent  body  is  scopoletm  (aesculetm-5-methyl  ether),  it  0  o  g-  ot  the 
round  drug  be  heated  in  a  tube  with  chloroform,  the  mixture  filtered  and  e 
iltrate  shaken  with  water  to  which  a  few  drops  of 

dded,  the  aqueous  layer  on  separation  shows  a  distinct  b  ue  fluorescence, 
ndicating  presence  of  scopoletm.— F.  Tutin,  Pharm.  J.,  1/1912,  157. 


gentiana 

Gentiana  (B.P.  ’32).  Contains  not  more  than  2%  of  foreign 
organic  matter.  Water-soluble  extractive,  not  less  than  33%. 
Ash,  not  more  than  5%.  Gentiana,  U.S.P.  X ,  should  yield  not  less 
:han  30%  of  water-soluble  extractive. 

Calumba  (B.P.  ’32).  Foreign  organic  matter,  not  more  than 
2%.  Ash,  not  more  than  9%.  Calumba,  U.S.P.  A,  should  \ie 
lot  more  than  2*5%  of  acid-insoluble  ash.  ^ 

The  B.P.  standard  for  other  organic  matter  is  too  low. — Pharm.  J.,  ii/ 1 932,  68. 


GLYCERINUM 

Glycerinum  (B.P.  ’32).  C3H803=  92-06.  Sp.  gr.,  1*260  to 
l  -265  (corresponding  to  from  98%  to  100%  of  C3H803). 
+)2o°>  1*470  to  1-473.  Ash,  not  more  than  0-01%.  Glycerinum, 
U.S.P.  X,  contains  not  less  than  95%  of  C3H803;  sp.  gr.  at  25  , 
aot  below  I -249. 

Glycerinum,  P.G.  VIy  contains  from  84%  to  87%  of  anhydrous 
glycerin;  sp.  gr.,  1-221  to  1-231.  Glycerinum,  P.  Helv.  V-,  has  a 
sp.  gr.  of  1-224  to  1-234  and  contains  from  84%  to  88%  of 
SoH5(OH)3,  whilst  Glycerinum  concentratum  has  a  sp.  gr.  of 
1-260  to  1-266  and  contains  at  least  98%  of  C3H5(OH)3.  ^ 

Ethylene  Glycol :  Detection  in  the  Presence  of  Glycerin.  To  10  ml. 

+  test  sample  add  2  ml.  of  nitric  acid  and  evaporate  to  1  ml. ,  then  add  5  ml.  o%U  ; 
w/v  ammonium  chloride  and  allow  to  cool.  IVIake  alkaline  by  adding,  1  ml.  at 
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time,  10%  sodium  hydroxide  until  there  is  a  slight  smell  of  ammonia.  Boil  o 
the  free  ammonia  and  add  1  ml.  of  10%  w/v  barium  chloride.  After  cooling  th 
mixture  for  about  15  minutes,  filter  and  wash  with  about  5  ml.  of  water.  Rin? 
the  precipitate  into  a  boiling  tube  with  5  ml.  of  water,  add  7-5  ml.  of  2N  sulphuri 
acid  and  heat  to  boiling.  Cool  and  filter.  The  filtrate  is  treated  with  0-6  N  pel 
manganate  until  no  more  is  decolorised  in  the  cold  and  is  then  boiled.  An 
further  decolorisation  shows  the  presence  of  oxalic  acid,  that  is  of  glycol  in  th 
original  product.  The  test  will  detect  1%  of  glycol  in  water  or  3%  in  a  mixtur 
of  70%  of  glycerin  and  27%  of  water. — A.  W.  Middleton,  Analyst,  1934,  522. 

Microscopic  Glycerin  Jelly.  Dissolve  gelatin  12-5  in  water  100,  ad 
glycerin  100  (warmed),  clarify  with  egg  albumen  12-5  and  to  the  product  ad 
salicylic  acid  1  in  alcohol  12-5. 

Detection  of  Glycerin.  By  oxidation  with  permanganate  and  treatment  wit 
SchifFs  reagent,  glycerin  gives  a  positive  coloration  in  0-04%  solution.  Th 
common  organic  acids  do  not  interfere. — J.  che?n.  Soc.,  Abstr.,  ii/ 1925,  16i 
See  also  Analyst,  1926,  382. 

The  identification  of  glycerin  by  a  bacterial  method. — A.  Castellani  and  F.  I 
Taylor,  J.  trop.  Med.  ( Hyg .),  Oct.  15,  1924,  271. 

Solubilities  of  various  chemicals  in  glycerin. — K.  Holm,  Yearb.  Pharm 
1922,  286. 

Liquor  Glycerylis  Trinitratis  ( B.P .  ’32).  Determined  by  digesting  in 
closed  tube  with  one-tenth  its  volume  of  sodium  hydroxide  solution  for  one  hou: 
transferring  with  alcohol  to  a  brine-charged  nitrometer  and  shaking  with  equ 
volumes  of  potassium  iodide  solution  and  dilute  sulphuric  acid;  each  milliliti 
of  nitric  oxide  produced  at  15-5°  and  normal  pressure  is  equivalent  to  0-00505  ; 
of  C3H509N3;  from  0-9%  to  1  •1%  w/v  should  be  indicated.  Alcohol  conten 
88%  to  90%  v/v  of  ethyl  alcohol.  Spiritus  Glycerylis  Nitratis,  U.S.P.  2 
contains  from  1%  to  1-1%  of  C3H5(N03)3,  determined  by  allowing  to  evapora 
spontaneously,  and  drying  the  residue  over  sulphuric  acid. 

An  official  quantitative  method  for  the  determination  of  glyceryl  trinitra 
(nitroglycerin)  is  described  in  Methods  of  Analysis  (A.O.A.C.,  1930,  459). 

Determination  in  Tablets.  One  tablet  reputed  to  contain  1/100  gr. 
crushed  finely  and  macerated  in  2-5  ml.  of  glacial  acetic  acid  for  2  hours.  1  n 
of  the  filtered  liquid  is  transferred  to  a  suitable  10  ml.  tube  and,  with  the  tul 
immersed  in  cold  water,  0-25  ml.  of  a  0-5%  solution  of  diphenylamine  in  nitrogei 
free  sulphuric  acid  is  added.  The  tube  is  agitated  in  the  cold  water  and  aft 
3  minutes  diluted  to  the  10  ml.  mark  with  glacial  acetic  acid.  The  depth 
colour  is  then  compared  with  that  given  by  similarly  and  simultaneously  treatii 
2-4  ml.  of  standard  solutions  of  KN03  in  glacial  acetic  acid.  For  1/100  g 
1/150  gr.  and  1/200  gr.  trinitrin,  standard  solutions  of  KN03  should  conta 
per  100  ml.  of  glacial  acetic  acid  0-0340  g.,  0-0231  g.  and  0-0173  g.  respectively.- 
C.  H.  Sykes,  Pharm.  J.,  ii/ 1 933,  267. 

In  tablets  or  solution,  nitroglycerin  can  be  determined  by  reduction  wi 
Devarda  alloy  and  distillation  of  the  ammonia  in  standard  sulphuric  acid, 
quantity  of  the  preparation  representing  about  0-05  g.  of  nitroglycerin  is  mix 
in  an  800  ml.  Kjeldahl  flask  with  50  ml.  of  a  saturated  sodium  sulphate  solutic 
150  ml.  of  water  and  sufficient  10%  sulphuric  acid  to  make  the  mixture  acid 
litmus.  The  mixture  is  distilled  into  a  flask  containing  30  ml.  of  5%  sodiu 
hydroxide  solution  and  reduction  effected  by  means  of  2  g.  of  Devarda  alloy. 
E.  L.  Anderson,  J.  Ass.  off.  agric.  Chem.,  Wash.,  1932,  140. 

Improved  Method  for  Tablets.  Place  five  tablets  in  a  500  r 
Kjeldahl  flask,  add  25  ml.  of  saturated  sodium  sulphate  solution,  75  ml.  of  wa 
and  sufficient  sulphuric  acid  to  make  just  acid  to  litmus  paper  (usually  0-3  ml. 
N/l  sulphuric  acid  is  required).  Distil  just  to  dryness,  using  a  still  head,  int< 
flask  containing  10  ml.  of  N/l 0  sodium  hydroxide,  keeping  the  outlet  tube  bel 
the  surface  of  the  alkali.  Wash  down  the  condenser  and  outlet  tube  and  evapor 
the  sodium  hydroxide  solution  to  dryness.  Add  2  ml.  of  water,  0-3  g.  (±0-01 
of  reduced  iron  and  2  ml.  of  50%  v/v  sulphuric  acid,  allow  to  stand  for 
minutes  and  boil  for  2  minutes.  Transfer  the  acid  solution  to  a  steam  distillat: 
apparatus,  make  alkaline  with  4  ml.  of  saturated  sodium  hydroxide  solution,  a 
distil  the  liberated  ammonia  into  a  flask  containing  10  ml.  of  N/10  sulphu 
acid  until  the  distillate  measures  500  ml.  Take  100  ml.  of  the  distillate,  add  2  i 
of  Nessler’s  reagent  and  compare  the  colour  produced  with  that  produced 
adding  the  same  amounts  of  reagent  to  100  ml.  of  a  solution  containing  a 
monium  chloride  equivalent  to  0-1  mg.  of  nitrogen. 


1 

r 


GOSSYPIUM 


117 


The  colours  produced  are  most  easily  compared  in  a  colorimeter,  but  a 
ntometer  or  even  Nessler  glasses  could  be  used  for  the  purpose.  Whatever 
leans  of  comparing  the  colours  is  used  the  colour  of  the  unknown  should  not 
ary  more  than  20%  from  that  of  the  standard.  A  control  experiment  must  always 
e  carried  out  exactly  as  described. — Wilfred  Smith,  Quart.  J.  Pharm.  19^o,  No.  3. 

Nitroglycerin  is  rapidly  decomposed  in  the  body  and  is  unlikely  to  be  found 
a  the  liver  or  in  the  urine.  It  might  be  extracted  with  ether  from  stomach 
ontents. — Pharm.  J .,  i/1926,  406. 

Erythritylis  Tetranitras  Dilutus  (B.P.  ’32).  Contains  from  47-5%  to 
,2-5 %  of  C4H6OiaN4.  Estimated  by  the  Kjeldahl  method,  using  salicylic  acid 
nth  the  sulphuric  acid  for  digestion;  a  blank  estimation  is  performed  using  hair 
he  weight  of  lactose;  each  millilitre  of  N/10  sulphuric  acid  is  equivalent  to 
>•007552  g.  of  C4H6012N4. 


GLYCYRRHIZA 

Glycyrrhiza  (B.P.  ’32).  Water-soluble  extractive,  not  less 
han  20%.  Ash  limits:  peeled  drug,  not  more  than  6%;  unpeeled 
lrug,  not  more  than  10%.  Acid-insoluble  ash,  not  more  than 
2*5%.  Powdered  liquorice  B.P.  is  the  powder  of  the  peeled  drug; 
i  powder  of  the  unpeeled  drug  is  not  used  except  when  expressh 
lamed.  Glycyrrhiza,  U.S.P.  AT,  yields  not  more  than  2-5%  of 
tcid-insoluble  ash. 

The  name  “glycyrrhizin”  applies  to  the  sweet  substance  found  in  liquorice 
root,  a  mixture  of  calcium  and  potassium  glycyrrhizinates. 

Tschirch  discovered  that  glycyrrhizinic  acid  is  the  diglycuronic  acid  ester 
of  glycyrrhetinic  acid.  It  has  glycosidal  properties.  Glycuronic  acid  is  o 
importance  in  animal  life — an  unexpected  fact,  since  the  most  \  aned  sugars  are  at 
the  disposal  of  a  plant  if  it  wishes  to  form  glycosides. 

A  minimum  of  9%  of  “glycyrrhizin”  should  be  present  in  normally  prepared 
edible  juices — they  should  not  contain  more  than  18%  of  sugars,  reducing  and 
non-reducing.  In  order  to  determine  whether  the  starch  be  actual  or  added,  the 
sample  should  be  powdered,  extracted  with  water  and  the  residue  taken  up  with 
3%  ammonia  solution.  The  insoluble  matter  should  never  exceed  6  ,/>•  Examine 
this  under  the  microscope  to  trace  source  of  starch,  i.e.,  whether  added  or  of  the 
same  character  as  that  in  the  root.  The  amount  not  dissolved  in  70  /o  alcohol 
should  not  exceed  16*5%.  Gum  should  never  be  present  in  pure  liquorice  juice. 
— Parry,  Chem.  &  Drugg.,  i/1911,  133. 

Glycyrrhizin— possible  fatal  dose  22  g.,  i.e.,  0  45  to  0-5  g.  for  a  dog  and  1  -0  g. 
for  a  rabbit  per  kilo. — Pharm.  «/.,  i/1928,  559. 


GOSSYPIUM 

Gossypium  Absorbens  (B.P.C.  ’34).  Absorbent  cotton 
wool.  A  thin  layer,  equivalent  to  about  0-5  g.  for  an  area  of 
70  sq.  in.,  when  viewed  between  glass  plates,  by  transmitted 
light,  is  not  more  neppy  than  the  standard  sample  kept  at  the 
Manchester  Testing  House.  1  g.  compressed  to  about  20  ml. 
and  placed  lightly  on  water  at  20°  sinks  or  becomes  saturated 
within  10  seconds.  Average  length  of  staple,  not  less  than  f  inch. 
Water-soluble  extractive,  not  more  than  0-5%.  Ash,  not  more 
than  0*5%. 

The  greasy  material  on  absorbent  cotton  wool  consists  mainly  of  fatty  acids 
with  a  fairly  large  proportion  of  unsaponifiable  matter.  In  commercial  samples 
this  substance  is  present  in  sufficient  quantity  to  cover  the  fibres  with  a  film  of 
molecular  thickness  and  the  absorbency  will  be  greater  or  less  according  to 
whether  the  fatty  acids  are  oriented  with  the  carboxyl  groups  outwards  or  in¬ 
wards.  In  the  latter  case  wetting  is  due  to  rupture  of  the  film  consequent  upon 
the  swelling  of  the  fibres  under  the  influence  of  water  vapour  diffusing  through 
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the  grease,  and  is  a  slower  process.  The  orientation  of  carboxyl  groups  in  the 
grease  can  be  affected  by  external  conditions,  but  samples  impregnated  with 
purely  paraffinoid  substances  show  only  the  second  type  of  wetting. — R„ 
Maxwell  Savage.  J.  Soc.  chetfi.  Ind .,  Lond.,  1934,  379. 

Cellulosum  Ligni  ( B.P.C .  ’34).  Cellulose  wadding.  Superficial  area,  not 
less  than  1500  sq.  in.  per  pound.  Moisture  limit,  10%.  Ash  limit,  0-5%. 
Chloroform  extractive,  not  more  than  1%.  T5  g.  compressed  to  about  20  ml. 
and  placed  on  water  at  20°  sinks  or  becomes  saturated  within  5  seconds. 

Linteum  Absorbens  (B.P.C.  ’34).  Absorbent  lint.  Water-soluble  extrac¬ 
tive,  not  more  than  0-5%.  Superficial  area,  230  to  250  sq.  in.  per  ounce.  Mini¬ 
mum  average  number  of  threads  per  inch,  39  in  the  warp  and  24  in  the  weft.  A 
piece,  3x3  in.,  placed,  unraised  side  downwards,  on  water  at  20°  becomes 
saturated  in  10  seconds. 

Carbasus  Absorbens  (B.P.C.  ’34).  Absorbent  gauze.  Water-soluble 

extractive,  not  more  than  0-5%.  Weight  per  sq.  yd.,  not  less  than  180  gr. 
Average  number  of  threads  per  inch,  not  less  than  19  in  the  warp  and  15  in  the 
weft.  A  test  for  absorbency  is  included. 

Tela  Carbasi  et  Gossypii  (B.P.C.  ’34).  Gauze  and  cotton  tissue.  Super¬ 
ficial  area,  not  less  than  1800  sq.  in.  per  pound.  The  absorbent  gauze  and 
absorbent  cotton  wool  comply  with  the  standards  for  Carbasus  Absorbens  and 
Gossypium  Absorbens  respectively. 

Tela  Carbasi  et  Gossypii  Capsici  (B.P.C.  ’34).  Capsicum  tissue.  The 
absorbent  gauze  should  comply  with  the  standard  for  Carbasus  Absorbens,  with 
the  exception  of  the  colour  and  the  weft,  which  has  not  less  than  12  threads  per 
inch.  Superficial  area,  not  less  than  1800  sq.  in.  per  pound. 

Tela  Carbasi  et  Ligni  (B.P.C.  ’34).  Cellulose  tissue.  The  absorbent  gauze 
should  comply  with  the  standard  for  Carbasus  Absorbens,  with  the  exception 
that  the  weft  has  not  fewer  than  12  threads  per  inch.  The  cellulose  wadding 
complies  with  the  B.P.C.  Cellulosum  Ligni  standard.  Superficial  area,  not  less 
than  1350  sq.  in.  per  pound. 

ARTIFICIAL  SILK 

Manufacture .  The  first  process  involves  the  separation  of  cellulose  from 
other  constituents  of  wood  pulp  or  cotton  by  boiling  in  5%  caustic  soda,  washing 
with  water,  straining  and  bleaching  with  sodium  hypochlorite,  again  washing, 
drying,  and  cutting  into  suitable  sheets. 

There  are  four  methods  of  commercial  importance  by  which  the  dried  pulp 
sheets  are  treated: — 

(1)  Nitro-Cellulose  (Chardonnet  or  Swan  Artificial  Silk),  made  by 
dissolving  the  cotton  Enters  in  a  mixture  of  nitric  and  sulphuric  acids, 
pressing  off,  washing,  and  partially  drying.  The  nitro-cellulose  is  then 
dissolved  in  an  alcohol-ether  mixture,  filtered  and  stored  for  use. 

(2)  CUPR AMMONIUM  (Despeissis  or  Pauly  Artificial  Silk).  The  purified 
cotton  is  here  dissolved  in  Schweitzer’s  reagent  and  allowed  to  ripen  at  a 
low  temperature  for  several  days. 

(3)  Viscose  Artificial  Silk  (Cross,  Bevan  and  Beadle).  This  is  generally 
xanthate  of  cellulose.  This  constitutes  the  greater  percentage  of  artificial 
silk,  and  is  prepared  by  impregnating  purified  wood  pulp  with  caustic 
soda  solution.  The  excess  is  removed  and  the  alkali-cellulose  treated  with 
carbon  disulphide.  After  3  to  5  hours,  the  product  is  dissolved  in  water 
and  weak  caustic  soda  solution  and  agitated  in  a  mixer  until  homogeneous. 
This  is  termed  xanthation  and  the  product  named  Viscose.  After  repeated 
filtrations  the  viscose  in  large  vertical  containers  is  then  allowed  to  ripen. 
In  the  spinning,  the  viscous  solution  is  forced  through  fine  jets  and 
coagulated  in  acid,  fine  filaments  resulting. 

Cross,  Bevan  and  Beadle’s  Patent  is  8700/92.  The  patent  was  prolonged 
for  5  years. — S.  W.  Woolley,  Enemy  Patents  and  Trade  Marks ,  Oct.  24, 
1918. 

(4)  Cellulose  Acetate,  “  Celanese.  ”  The  purified  raw  material 
(almost  invariably  cotton)  is  here  acetylated  by  acetic  anhydride  in  the 
presence  of  a  catalyst,  usually  sulphuric  acid.  The  cellulose  acetate  formed 
is  precipitated  with  water,  and  the  substance  then  dissolved  in  acetone,  oi 
in  a  mixture  of  organic  solvents.  The  product  is  filtered  and  stored.  (Co¬ 
agulation  in  this  case  is  effected  by  evaporation  of  the  solvent  in  warm  air.) 

In  each  instance  the  thick  solution  is  drawn  out  into  thin  threads  by  forcing 
through  fine  jets  or  multiple-spinning  nozzles,  the  orifices  of  which  are 
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xmsiderably  less  than  0-1  mm  .-Artificial  Silk,  its  Manufacture  and  Uses, 
r.  Woodhouse,  1927.  See  also  U.S.D.,  p.  533.  .  ,  c 

Ppnninp  silk  contains  17%  nitrogen,  whilst  artificial  silk  derived  from 
;elhilose  contains  only  0-05%  to  (M3%.  ^at  obtained  from  proteids,  e.g., 
:asein,  gelatin,  etc.,  contains  more. — Thorpe,  Vol.  1  /,  b«b. 

Tests  for  Silk.  One  of  the  simplest  tests  is  to  apply  a  match  pure  silk  is 
distinctly  difficult  to  set  alight  and  leaves  a  relatively  carbon  ash  whilst 

artificial  silks  catch  fire  easily  and  leave  little  ash.  Mlxtur^f,  and  real  sdk 
natural  silk  with  wool  and  cotton,  are  used.  A  mixture  °f.*rtJ^a\and  ^an  tell 
responds  according  to  the  proportions  present.  Those  inf  ^ 
almost  by  touch  and  by  the  flame  test  the  composition  of  a  material.  it  is 
customary  in  some  cases  to  “load”  the  materials  with  chemicals,  e.g.,  tin,  to 

make  them  weigh  to  the  touch  like  real  siik.  . 

Silk  is  soluble  in  Richardson’s  solution  (warm),  concentrated  aqueous  zmc 
chloride,  and  in  Eisner’s  reagent.  It  is  also  soluble  in  boiling  o  /o  sodium 

hyi™HAReDSSON’S0nSOLUT.ON.  Nickel  sulphate  25  g  is  dissolved  m  water 
and  precipitated  with  a  slight  excess  of  sodium  hydroxide  1  ne  preci ipi  a 
nickel  hydroxide  is  filtered  off,  washed  thoroughly,  dissolved  in  125  ml.  strong 

ammonia  solution  and  diluted  to  250  ml.  .  o=  and 

Elsner’s  Reagent.  Dissolve  zinc  chloride  100  g.  m  water  8o  ml.  and 
add  zhrc  oxide  4  g.  Boiling,  this  will  dissolve  silk,  but  not  cotton  or  wool. 
Chlorine  will  decompose  silk,  and,  when  wet,  ozone  will  attack  1  • 

The  quantitative  determination  of  cotton,  wool,  silk  and  artificial  silks  in 
mixed  textiles  after  washing  and  microscopical  examination  is  described,  and  a 
table  is  given  showing  the  corrections  to  be  made  with  each  treatment,  r .  Krais 
and  H.  Markert,  J.  Text.  Inst.,  Manchr.,  1932,  23,  213. 

Tests  to  Distinguish  the  Varieties  of  Artificial  Silk. 

The  tests  apply  essentially  to  the  untreated  rayon.  Great  care  must  be  exer¬ 
cised  in  interpreting  reactions  obtained  with  dyed  fabrics,  since  the  presence  o 
aniline  colours,  mordants,  and  other  fibres,  such  as  cotton  or  real  silk,  may  give 


anomalous  results. 


Tests 

Cellulose 

Acetate 

Silk 

Nitro¬ 

cellulose 

Silk 

Viscose 

Silk 

| 

Cupram- 

monium 

Silk 

Solution  in  boiling 
5%  caustic  soda 

insoluble 

almost 

insoluble 

insoluble 

i 

insoluble 

Solution  in  glacial 
acetic  acid 

soluble 

insoluble 

insoluble  ! 

insoluble 

Solution  in  acetone 

soluble 

insoluble 

insoluble 

insoluble 

Diphenylamine  in 
cone.  H2S04 

no  blue 
colour 

blue 

colour 

no  blue 
colour 

no  blue 
colour 

Schweitzer’s  re¬ 

agent 

almost 

insoluble 

almost 

insoluble 

readily 

soluble 

readily 

soluble 

- 

Cover  with  cone, 
sulphuric  acid, 
observe: 

(a)  At  once 

( b )  After  one 
hour 

yellow 

pale 

brown 

colourless 

pale 

yellow 

reddish- 

brown 

dark  brown 

yellow 

brown 

Soak  in  an  aqueous 
solution  of  ruth- 
eniumred(l  :1000 
for  12  hours)  and 
then  wash. 

remains 

undyed 

dyed  deep 
magenta 

dyed  a  pale 
magenta 
colour 

coloured  j 
irregularly 
pale  pink 
and  blue 
tints. 
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By  carrying  out  the  tests  in  the  order  given  it  is  possible  by  a  process  of 
elimination  to  identify  an  undyed  artificial  silk  fibre.  The  insolubility  in  5% 
caustic  soda  distinguishes  from  real  silk. 

As  confirmation  for  real  silk — • 

Acidify  a  solution  of  sodium  nitrite  with  hydrochloric  acid,  producing  nitrous 
acid,  and  soak  the  sample  for  some  hours  in  the  dilute  solution,  then  rinse  well 
and  put  into  a  solution  of  (3-naphthol  in  dilute  sodium  hydroxide.  True  silk 
gradually  becomes  maroon  in  colour  and  artificial  silk  remains  undyed.  This 
may  be  of  value  in  mixtures  of  silk  and  artificial  silk. 

Cellulose  Acetate  and  Cellulose  Nitrate  Solvents. 

The  principal  solvents  for  cellulose  acetate  are  acetone,  methyl  and  ethyl 
formates,  methyl  acetate,  aniline,  the  phenols,  pyridine,  quinoline,  cyclohexane, 
methylethylketone,  acetaldehyde,  benzaldehyde,  nitromethane,  glycerin  esters, 
mono-,  di-,  and  tri-chlorhydrins,  glycol,  diacetin,  benzyl  acetate,  furfural.  It  is 
insoluble  in  methyl,  ethyl,  butyl  and  isopropyl  alcohols,  and  in  carbon  tetra¬ 
chloride. 

The  solubility  in  tetrachlorethane  is  approximately  1-5%,  but  the  addition 
of  solvents  such  as  benzyl  alcohol,  methyl  alcohol,  etc.,  gives  solutions  which 
contain  up  to  5%  of  the  cellulose  acetate  and  yield  an  elastic  film  on  evaporation. 
Such  solvents  are  termed  plasticisers  and  softeners. 

Many  of  these  cellulose  paints  and  varnishes  are  now  made  and  applied  to  the 
surfaces  hot  by  means  of  sprays.  It  is  necessary  to  use  a  volatile  solvent  for 
solution,  with  a  very  small  percentage  of  a  high-boiling  plasticiser  added.  A 
list  of  these  plasticisers  was  published  in  the  Chemical  Trade  Journal  and 
Chemical  Engineer  of  March  11th,  1927.  Plasticisers  between  the  b.p.  range 
160°  to  250°.  should  be  avoided,  and  an  even  wider  range  might  be  adopted. 

Amyl  Phthalate.  This  seems  to  be  one  of  the  most  satisfactory  plasticisers. 
It  is  a  good  solvent  for  nitrocellulose,  resins  and  “ester  gum.”  The  amount 
added  varies  from  10%  to  100%  of  the  nitrocellulose  employed,  with  the 
addition  of  from  3%  to  5%  of  ester  gum.  Hard  resins  up  to  15%  might  be  added 
with  advantage.  This  gives  a  stable,  weather-proof,  elastic  film. 

Benzyl  Alcohol.  This  is  used  as  a  softener.  It  causes  the  cellulose  acetate  or 
nitrocellulose  to  swell  and  soften  into  a  jelly  which  then  readily  dissolves  in  the 
commoner  solvents.  This  is  used  in  many  of  the  so-called  stove  enamels.  It 
should  be  used  in  conjunction  with  a  high-boiling  plasticiser  and  a  low-boiling 
solvent.  It  prevents  cracking  of  the  film.  The  solubility  of  cellulose  acetate  in 
benzyl  alcohol  alone  in  the  cold  is  only  1%. 

Tricresyl  Phosphate.  This  is  probably  the  best  of  all  plasticisers.  It 
reduces  inflammability  and,  in  conjunction  with  ester  gum  produces  a  film  of 
high  brilliancy  and  elasticity.  Its  advantages  are  its  great  permanency  and  its 
capability  of  giving  a  highly-polished  surface. 

Camphor  is  not  now  generally  used.  It  is  not  a  satisfactory  plasticiser, 
since  it  readily  volatilises  and  leaves  a  brittle  film  which  tends  to  shrink. 

Castor  Oil  can  only  be  used  in  very  small  proportions,  since  it  tends  to  pro¬ 
duce  a  sticky  non-drying  film.  It  is  a  non-solvent  for  nitrocellulose  and  cellulose 
acetate. 

Tetrachlorethane .  A  good  solvent,  used  considerably  in  the  cellulose  painl 
and  lacquer  industry.  A  solution  of  cellulose  acetate  5  g.,  methyl  alcohol  (good 
quality)  5  g.,  in  tetrachlorethane  100  g.,  gives  a  film  which  is  bright,  clear  anc 
flexible.  The  solution  evaporates  in  one  hour.  A  film  can  be  obtained  from 
a  2%  solution  of  cellulose  acetate,  with  5%  benzyl  alcohol  in  tetrachlorethane 
but  owing  to  the  dilution  of  the  solution  the  film  is  weak  and  thin. 

Ethyl  Acetate.  Not  a  good  solvent  for  cellulose  acetate,  but  it  dissolve: 
nitrocellulose  more  readily.  The  addition  of  3%  ester  gum  to  a  solution  of  5°/ 
nitrocellulose  in  ethyl  acetate  gives  a  film  which  is  hard  and  bright,  but  has  £ 
somewhat  crinkled  appearance.  A  mixture  of  ethyl  acetate  with  4%  or  5%  ethy 
alcohol  gives  a  better  solvent  for  the  acetate.  Also  equal  parts  methyl  or  ethy 
alcohol  with  benzene  (this  is  only  satisfactory  when  warm). 

A  mixture  of  trichlorethylene  and  methyl  alcohol  equal  parts  has  a  remarkabk 
swelling  effect  upon  cellulose  acetate,  whilst  the  addition  of  a  small  quantity  o 
any  other  solvent  causes  complete  solution. 

Inflammability  Experiments.  Additions  of  5%  and  10%  hexachloretham 
to  benzene  or  amyl  alcohol,  do  not  affect  the  inflammability.  Either  solven 
readily  burns,  whilst  the  benzene  mixture  is  ignited  by  a  spark.  A  celluloi< 
enamel  on  the  market  has  as  solvents  benzene  and  amyl  acetate.  It  yields  : 
residue  of  25%  which  burns  very  slowly  and  with  an  odour  of  resin.  Th 
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>ercentage  of  cellulose  in  this  enamel  must  be  very  small.  Its  rapidity  of  drying 
s  no  qufcker  than  that  of  a  cellulose  acetate  solution  in  tetrachlorethane,  and 

C  So/Ww/  r^x^re^of  tetrachlorethane  with  various  percentages  of  amyl 
ihthalate,  benzyl  alcohol,  tricresyl  phosphate,  etc.,  as  jbove  detokd,  m^be 
ised  for  cellulose  acetate  with,  in  addition,  small  percentages  of  resin  or  Canada 
lalsam  for  application  in  the  arts.  _ 

The  fabric  of  the  wings  of  aeroplanes  is  treated  with  sdutions >  °f  cel lu lose 
icetate.  It  is  water-resisting  and  renders  the  material  taut.  1  he  acetate  acts  as  a 
preservative.  It  is  combustible  but  not  explosve. — C.  F.  Cross,  Chem.  txDrugg., 
/ 1 9 1 7  252 

Dope.  The  name  given  to  a  solution  of  cellulose  acetate  or  celluloid  in  tetra- 
dilorethane  with  amyl  alcohol  and  benzene.  Poisoning  from  inhalation  of 
dimes. — See  W.  H.  Wilcox,  Lancet  i/1915,  044,  also  W.  E.  Lee,  Lancet , 
./ 1 9 1 6,  24. 

Viscose.  Its  use  for  capping  bottles,  etc. — C.  F.  Cross.,  Chem.  &  lJrugg., 
/ 1 9 1 7  252 

Acetyl  artificial  silk  is  more  transparent  than  protein  products,  such  as  silk 
or  wool,  to  ultra-violet  light. — L.  Hill,  Brit.  med.  J.,  n/  19~o,  4  id. 


GRANATI  RADIC1S  CORTEX 

Granati  Radicis  Cortex  ( B.P.C .  ’34).  Contains  not  more  than 
2 %  of  wood  or  other  foreign  organic  matter.  The  limit  for 
Granatum,  U.S.P.  X}  is  the  same.  Cortex  Granati,  P.Gr.  f/, 
should  yield  not  less  than  0*4%  of  alkaloid.  Cortex  Granati, 
P.  Helv.  V ,  is  standardised  to  yield  not  less  than  0*5%  of  alkaloid. 

Pelletierinae  Tannas  ( B.P .  ’32).  Residue  on  ignition,  not  more  than  0 -1  %  • 
An  acidified  solution  yields  no  precipitate  with  platmic  chloride  solution. 
Pelletierinae  Tannas,  U.S.P.  X,  should  yield  not  less  than  20  ^  of  residue  ry 
extraction  with  chloroform  from  alkaline  solution,  evaporation  with  0*1  ml.  or 
hydrochloric  acid,  and  drying  for  one  hour  at  60  . 


GUARANA 

Guarana  (. B.P.C .  ’34).  Contains  not  less  than  3*5%  of  caffeine, 
calculated  as  anhydrous.  Assayed  by  maceration  with  chloroform 
and  ammonia,  evaporation  of  an  aliquot  part  of  the  filtered 
solution,  solution  of  the  residue  in  warm  N/5  sulphuric  acid  and 
extraction  of  the  filtered  liquid,  made  alkaline  with  sodium 
hydroxide,  with  chloroform,  finally  evaporating  and  drying  at 
100°.  Guarana,  N.F.  V,  yields  not  less  than  4%  of  caffeine  dried 
i at  80°,  by  a  similar  extraction. 


HEXAMINA 

Hexamina  (B.P.  ’32).  C6H12N4=  140-1.  Contains  not  less 

than  99%  of  C6H12N4.  Ash,  not  more  than  0-05%.  Assayed  by 
boiling  with  N/l  sulphuric  acid  until  all  the  formaldehyde  pro¬ 
duced  has  been  evolved,  and  back  titrating  the  excess  acid  with 
N/l  sodium  hydroxide  to  methyl  orange.  By  the  same  method 
Methenamina,  U.S.P.  X ,  should  contain  99%  of  the  pure 
substance. 
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A  tentative  quantitative  method  for  the  determination  of  hexamine  in  tablets 
is  described  in  Methods  of  Analysis  ( A.O.A.C. ,  1930,  456).. 

Experiments  on  the  Use  of  Hexamine  in  Bacilluria.  The  following 
experiments  were  conducted  by  W.  H.  Martindale  in  order  to  determine 
which  of  the  following — hexamine  itself,  formaldehyde  set  free  therefrom  in  an 
acid  urine,  or  even  the  acid  sodium  phosphate  alone,  used  to  increase  the 
acidity  of  the  urine,  is  the  active  agent  in  overcoming  bacilluria. 

The  amount  of  formaldehyde  passed  in  the  urine  by  a  patient  taking  a  drug 
of  the  nature  of  hexamine,  even  if  split  up,  would  be  small  compared  with 
the  volume  of  the  urine. — cf.  Analytical  Memoranda  chapter. 

Hexamine  is  in  itself  non-bactericidal.  Martindale  substantiated  that  even  a 
10%  solution  would  not  kill  B.coli  m  vitro  (cf .  Antiseptic  Powers  chapter). .  Intnis 
connection  it  should  be  added  that  the  salicylate  (\  esalvine  S  )  is  more 
potent  on  B.  Coli.  It  kills  in  2\%  solution  within  30  minutes.  It  should  be 

noted  that: —  .  ..  ,  . 

(1)  Hexamine  is  in  reality  a  stable  compound.  It  is  only  very  slightly 
decomposed  into  formaldehyde  at  body  temperature.  It  needs  boiling  with 
mineral  acid  to  decompose  it  quickly — or  prolonged  warmth  at  40  as 

mentioned  in  Vol.  I,  p.  450.  . 

(2)  The  experiments  showed  that  2%  formaldehyde  (  =  5%  of  the  solution; 
would  have  to  be  present  in  the  bladder  and  other  organs  to  sterilise  the  urine 
promptly.  This  quantity  is  never  present  on  taking  even  a  number  of  10  grain 

doses  of  hexamine.  .  ,  .  .  „  r , 

There  were  therefore  grounds  for  the  view  that  the  useful  effects  of  hexamine 

could  not  be  due  to  the  small  amount  of  formaldehyde  set  free.  . 

It  is  known  that  a  patient  with  bacilluria  and  a  relatively  low  Reid  index 
(e.g.,  2°  or  less),  taking  hexamine  alone,  fails  to  improve,  but  if  sodium  acid 
phosphate  be  given  simultaneously  bacteria  diminish  as  the  degree  of  acidity 
rises.  The  high  acidity,  however,  cannot  be  kept  up  for  long,  as  it  causes 

intense  discomfort.  ,  .  ,  ,  .  .  D  , 

The  following  specimens  of  urine  were,  therefore,  inoculated  with  B.  coli 
and  loopfuls  transferred  to  MacConkey’s  broth  after  minutes,  30  minutes, 
and  3  hours  contact;  the  urines  themselves  were  then  incubated  and  looptuls 
transferred  to  MacConkey’s  culture  medium  after  18  hours  incubation: 

(1)  Urine  alone  with  Acid  Index  =  0-7,  as  control 

(2)  Urine  with  sodium  acid  phosphate  to  make  Acid  Index  — 


(2a) 

(2b) 

(3) 

(4) 


7  7 


=  3° 

=  H° 


Urine  Acid  Index  6°  (No.  2  urine)  +  hexamine  0-13% 

Urine  Acid  Index  0-7  (No.  1  urine)  +  hexamine  0-13% 

(This  amount  of  hexamine — 0-13% — is  such  as  would  possibly  be  preseni 
in  the  bladder— 1500  ml.  content— after  2  doses  of  1  gramme).  Not  one  in¬ 
hibited  the  organisms  after  three  hours’  contact.  After  18  hours  incubation 


No.  3  urine  was  quite  bright,  but  all  the  rest  showed  strong  growth.  Inoculatioi 
of  MacConkey’s  broth  showed  that  No.  3  was  sterile,  all  the  rest  giving  growth 
No.  3  gave  a  distinct  reaction  for  formaldehyde  by  Rimini  s  test.  No.  4  gav 
none.  This  proves  that  although  the  proportion  of  formaldehyde  is  msufhcien 
to  kill  B  coli ,  nevertheless,  the  small  amount  slowly  generated  from  the  hexa 
mine  is  sufficient  to  inhibit  growth  of  the  organisms  and  thereby  to  have  : 

marked  influence  on  bacilluria.  .  .  . 

Sterilisation  of  Hexamine  Solutions.  15%  and  40%  solutions  contaimn 
respectively,  prior  to  heating,  6  ami  16  parts  of  formaldehyde  per  million,  showe 
a  content  of  100  and  200  parts  after  20  minutes  at  100  In  the  case  of  lb  , 
solution  the  amount  of  formaldehyde  is  1  in  10,000  or  1/60  grain  m  10  ml. 


HYDRARGYRUM 

Fvdrargyri  Cyanidum  (B.P.C.  ’34).  C2N2Hg=252-( 

Contains  not  less  than  99%  of  Hg(CN)2.  Residue  on  ignitioi 
not  more  than  0-1%.  Limit  tests  for  mercuric  chloride  an 
mercuric  oxycyanide  are  described.  Assayed  by  addition  ( 
sodium  chloride  and  potassium  iodide,  and  titration  with  JN/ 
hydrochloric  acid  to  methyl  orange. 
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Carbasus  Hydrargyri  et  Zinci  Cyanidi  ( B.P.C .  ’34).  Double  Cyanide 
Gauze  contains  mercury  equivalent  to  from  0-5%  to  1  *5%  of  Hg(CN)2,  and  zinc 
equivalent  to  from  1  -5%  to  3%  of  Zn(CN)2.  A  nitric  acid  extract  of  the  gauze  and 
washings  is  adjusted  to  volume;  zinc  is  determined  in  one  portion  by  the  B.^  . 
method  for  Zinci  Sulphas,  by  precipitation  with  mercuric  ammonium  thiocyanate 
solution  and  subsequent  titration  with  potassium  iodate;  mercury  is  precipitated 
as  sulphide  from  the  remaining  portion  after  neutralisation  and  just  acidifying 
with  hydrochloric  acid. 

Hydrargyri  Iodidum  Flavum  {B.P.C.  ’34).  Hgl  =327-5.  Assayed  by 
interaction  with  N/10  iodine  and  potassium  iodide,  followed  by  back  titration 
with  N/10  sodium  thiosulphate;  a  purity  of  the  dried  substance  of  not  less  than 
99%  should  be  indicated.  Loses  not  more  than  0-5%  on  drying  over  sulphuric 
acid,  and  leaves  not  more  than  0-2%  of  residue  on  volatilisation.  The  U.S.P.  X 
specifies  that  the  substance  dried  over  sulphuric  acid  shall  contain  99%  of 
Hgl;  residue  on  volatilisation  at  about  300°,  not  more  than  0-2%. 

Hydrargyri  Iodidum  Rubrum  ( B.P .  ’32).  HgI2  =  454-5.  After  standing 
for  ten  minutes  with  zinc  powder  and  water  and  filtering  off  the  amalgam 
formed,  the  filtrate  and  washings  are  treated  with  excess  N/10  silver  nitrate 
and  nitric  acid  and  titrated  with  N/10  ammonium  thiocyanate;  not  less  than 
99%  of  the  pure  salt  should  be  indicated.  Leaves  not  more  than  0-1%  of 
residue  on  volatilisation.  The  U.S.P.  X  uses  the  electrolytic  method  of  assay 
and  requires  the  substance  dried  over  sulphuric  acid  to  contain  not  less  than 
99%  of  Hgl2. 

Solvellae  Hydrargyri  Iodidi  {B.P.C.  ’34).  Contain  8-75  grains  of  Hgl2,  and 
one  tablet  in  a  pint  of  water  gives  a  1  in  1000  solution  of  Hgl2.  Some 
makers  prepare  them  to  contain  8f  grains  of  anhydrous  mercuric  potassium  iodide 
(HgI2,KI)  with  a  sufficiency  of  potassium  iodide  in  excess  to  make  the  body 
Hgla,2KI.  One  dissolved  in  1  pint  of  water  makes  a  1  in  1000  solution  of 
mercuric  potassium  iodide  and  each  contains  6-4  grains  of  Hgl2.  A  trade  custom 
has  developed,  however,  of  making  them  on  various  assumptions,  e.g.,  to 
contain  8f  grains  of  the  soluble  iodide,  HgI2,2KI,  which  renders  the  content  of 
mercuric  iodide  in  the  solution  far  less,  namely,  5  grains. 

To  estimate  the  mercury  in  tablets  of  this  kind,  formalin  reduction  as 
recommended  by  E.  Rupp  is  used.  For  the  iodine,  the  iodate  reaction  in  presence 
of  strong  hydrochloric  acid  is  suitable.  2HI +HI03  +  3HC1  =  3IC1  +  3H20.  The 
whole  matter  is  well  dealt  with  in  a  paper  by  A.  J.  Jones,  Chem.  &  Drugg., 
i/1920,  523. 

A  tentative  quantitative  method  for  the  determination  of  mercuric  iodide  in 
tablets  is  described  in  Methods  of  Analysis  {A.O.A.C.,  1930,  461). 

Hydrargyri  Oxidum  Flavum  {B.P.  ’32).  HgO  =  216-6.  Loses  not  more 
than  1%  when  heated  at  150°  for  one  hour,  and  then  contains  not  less  than 
99-3%  of  the  pure  substance.  Residue  on  ignition,  not  more  than  0-5%.  Assayed 
by  titration  in  nitric  acid  solution  with  N/10  ammonium  thiocyanate.  The 
U.S.P.  X  requires  the  substance  dried  to  constant  weight  at  150°  to  contain 
99*5%  of  HgO. 

The  temperature  of  150°,  specified  in  the  B.P.  as  that  at  which  the  substance 
is  to  be  dried  for  calculating  the  percentage  strength,  is  too  high  since  marked 
amounts  of  mercurous  oxide  are  produced  at  this  temperature.  This  de¬ 
composition  and  that  of  the  mercurous  oxide  occurring  as  an  impurity  can  be 
minimised  by  drying  at  70°,  at  which  temperature  no  decomposition  takes 
place. — G.  J.  W.  Ferrey,  Quart.  J.  Pharm.,  1933,  406. 

Hydrargyri  Oxidum  Rubrum  {B.P.C.  ’34).  HgO  =  216-6.  Loses  at 
150°  not  more  than  1  %,  and  is  then  of  99-3%  purity.  Residue  on  volatilisation, 
not  more  than  0-3%.  The  N.F.  V  requires  the  similarly  dried  salt  to  contain 
not  less  than  99-5%  of  HgO. 

Hydrargyri  Oxycyanidum  {B.P.  ’32).  HgO, 3Hg(CN)2  =  974-5.  Contains 
20%  to  22%  of  HgO  and  77%  to  79%  of  Hg(CN)2.  Loss  at  100°,  not  more 
than  1%.  Residue  on  ignition,  not  more  than  0-1%.  Assayed  for- mercuric 
oxide  by  treatment  with  sodium  chloride  and  titration  with  N/10  hydrochloric 
acid  to  methyl  orange;  and  for  mercuric  cyanide  by  continuing  the  titration 
after  adding  potassium  iodide. 

Hydrargyrum  oxycyanatum,  P.G.  VI,  contains  33-3%  to  35-2%  of 
Hg(CN)2,HgO,  corresponding  to  15-37%  to  16-25%  of  HgO  and  84-6%  to 
83-8%  of  Hg(CN)2.  Hydrargyrum  oxycvanatum,  P.  Helv.  V,  contains  from 
15-37%  to  16-25%  of  HgO  and  from  83-75%  to  84-63%  of  total  Hg(CN)2. 
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Since  the  official  statement  of  solubility  may  be  taken  as  evidence  c 
conformity  or  otherwise  with  the  requirements  of  the  B.P. ,  it  seems  desirabl 
to  modify  the  official  test  as  follows: — One  part  should  readily  dissolve  i: 
eighteen  parts  of  boiling  water  with  only  a  trace  of  residue,  and  the  liquid 
should  remain  clear  when  cooled  to  15-5°. — F.  C.  J.  Bird,  Quart.  J.  Pharm . 
1934,  581. 

The  pure  substance  HgO,Hg(CN)2  is  dangerous.  It  may  explode  at  180r 
or  during  drying  or  grinding. 

Hydrargyri  Perchloridum  (B.P.  ’32).  HgCl2  =  271-5.  Contains  not  les 
than  99-5%  of  the  pure  salt.  Residue  on  volatilisation,  not  more  than  0-1% 
Assayed  by  reduction  in  presence  of  potassium  iodide  with  formaldehyde  ant 
sodium  hydroxide  solutions,  acidifying  with  acetic  acid  and  adding  exces: 
N/10  iodine  and,  when  the  precipitate  is  completely  dissolved,  back  titrating 
with  N/10  sodium  thiosulphate.  Hydrargyri  Chloridum  Corrosivum,  U.S.P.  X 
after  drying  to  constant  weight  over  sulphuric  acid  should  contain  not  les: 
than  99-5%  of  HgCl2.  Assayed  by  precipitation  as  sulphide,  washing  and  dryinj 
at  110°. 

In  the  B.P.  assay  process  the  addition  of  5  ml.  of  a  mixture  of  2  vols.  of  ethe: 
and  1  vol.  of  chloroform  enables  rapid  solution  of  the  precipitated  mercur 
to  be  effected. — H.  Brindle,  Quart.  J.  Pharm.,  1932,  432. 

Mayer’s  Reagent.  (Tanret’s  Reagent  is  identical  in  composition, 
mercuric  chloride  13-546  g.,  potassium  iodide  49-8  g.,  distilled  water  tc 
1  litre.  This  reagent  gives  a  precipitate  with  alkaloids. 

Formerly,  methods  of  volumetric  estimation  of  alkaloids  by  means  of  th< 
above  were  in  vogue,  but  the  composition  of  the  precipitates  is  variable. 

Liquor  Hydrargyri  Perchloridi  (B.P.  ’32).  Contains  0-095%  t( 

0-105%  w/v  of  mercuric  chloride. 

Hydrargyri  Salicylas  (B.P.C.  ’34).  Contains  from  54%  to  59-6%  of  Hg 
Residue  on  gentle  ignition  at  about  300°,  not  more  than  0-2%,  Assayed  ffi 
acidifying  with  acetic  acid  a  solution  of  the  substance  in  N/l  sodium  hydro xid< 
and  standing  with  N/10  iodine  for  three  hours,  then  titrating  the  excess  iodin< 
with  N/10  sodium  thiosulphate.  The  U.S.P.  X  substance  should  contair 
from  54%  to  59-5%  of  Hg;  determined  by  heating  with  sulphuric  and  nitri< 
acids  on  a  sand-bath  until  a  colourless  mixture  results,  diluting,  and  titrating 
with  N/10  potassium  thiocyanate.  Hydrargyrum  salicylicum,  P.G.  VI,  contains 
not  less  than  92%  of  C6H3(OH)COOHg. 

Hydrargyri  Subchloridum  (B.P.  ’32).  HgCl  =236-1.  Should  contair 
not  less  than  99-6%  of  the  pure  substance.  Residue  on  volatilisation,  not  mori 
than  0-1%.  Assayed  by  dissolving  in  water  with  potassium  iodide  and  titrating 
with  N/10  hydrochloric  acid  to  methyl  orange.  Hydrargyri  Chloridum  Mite 
U.S.P.  X,  after  drying  to  constant  weight  over  sulphuric  acid,  contains  not  les: 
than  99-6%  of  HgCl.  Determined  by  interaction  with  iodine  and  potassiun 
iodide  and  titration  of  the  excess  iodine  with  sodium  thiosulphate. 

Finely  Divided  Calomel  (Duret).  Dissolve  sodium  bicarbonate  6  g.  an< 
glucose  10  g.  in  distilled  water  80  ml.  Then  dissolve  separately  magnesiun 
chloride  cryst.  7-5  g.  in  water  20  ml.  Mix  the  above  and  add  to  a  third  solutioi 
consisting  of  mercuric  chloride  11-5  g.,  hydrochloric  acid  10  drops  and  wate 
100  ml.  Shake  well  and  allow  to  stand.  Carbon  dioxide  is  evolved.  When  thi 
slackens,  warm  on  a  water-bath  until  no  more  gas  comes  off;  wash  and  dry  th 
precipitate.  Yield,  10  g.  of  a  light  form  of  calomel,  which  may  be  more  activ 
for  local  use. 

Calomel  made  by  this  formula  is  similar  to  the  scaly  calomel  recommendei 
by  Burdon  Cooper  some  years  ago  for  ophthalmic  use. 

An  official  quantitative  method  for  the  determination  of  mercurous  chlorid 
in  tablets  is  described  in  Methods  of  Analysis  (A.O.A.C.,  1930,  481).  i 
tentative  quantitatve  method  for  the  determination  of  mercurous  chloride  i 
calomel  ointment  is  also  described. 

Hydrargyrum  (B.P.  ’32).  Hg.  =  200-6.  Assayed  by  titration  of  the  solutio 
in  nitric  acid  with  ammonium  thiocyanate;  should  contain  not  less  than  99-5° 
of  Hg.  Residue  on  volatilisation  at  about  300°,  not  more  than  0-02%.  Th 
U.S.P.  X  standard  is  the  same. 

Mercury ,  Detection  of  in  Human  Hair.  An  amount  corresponding  to  1  i 
90,000,000  can  be  found,  using  2  to  10  g.  of  the  hair,  in  those  who  have  undergon 
mercurial  treatment. 

Free  the  specimen  from  grease  by  washing  with  ether,  alcohol,  and  wate: 
and  digest  in  hydrochloric  acid  containing  potassium  permanganate.  O 
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mplete  solution  treat  with  H2S.  Collect  the  precipitate  and  treat  vv 
itassium  chlorate  and  hydrochloric  acid.  Filter,  evaporate  to  small  bulk  and 
>il  gently  a  strip  of  copper  foil  in  the  liquid.  Dry  the  foil  and  place  in  a  tube  one 
id  of  which  ends  in  a  capillary.  Exhaust  and  seal,  then  heat  in  a  flame  so  as  to 
Lblime  the  mercury  in  the  capillary.  Globules  may  then  be  seen  under  the 

Hydrargyrum  cum  Creta  ( B.P .  ’32).  Contains  from  31  o  to 
ercury.  Hydrargyrum  cum  Creta,  U.S.P.  X,  contains  from  37  % 

T-Tcr 

The  B.P.  assay  process  gives  low  and  erratic  results.  The  amount  of  nitric 
:id  should  be  doubled,  and  after  boiling  for  five  minutes  the  liquid  should 
>  treated  with  potassium  permanganate  solution  until  pink,  then  decolonsed 
ith  ferrous  sulphate  and  titrated  with  thiocyanate. — W.  J.  Beardsley  and 
.  J.  Styles,  Quart.  J.  Pharm.,  1934,  541. 

If  potassium  permanganate  is  added  no  increase  in  the  nitric  acid  is 
ecessary.  Hydrogen  peroxide  may  be  used  instead  of  ferrous  sulpnate. 
Mercury  in  a  finely  divided  state  is  rapidly  oxidised  and  a  limit  for  mercuric 
lercury  should  have  been  included. — Pharm.  J .,  ii/1932,  106. 

Unguentum  Hydrargyri  (B.P.  ’32).  Assayed  by  boiling  with  nitric  acid 
id  water,  filtering,  adding  potassium  permanganate  to  a  faint  pink  coloration  , 
illowed  by  decolorisation  with  ferrous  sulphate  and  titration  with  JN/1»> 
nmonium  thiocyanate;  it  should  contain  from  29%  to  3 1%  Ox  mercury. 
Inguentum  Hydrargyri  Fortius,  U.S.P.  X,  contains  49  %  to  51/0  of  Hg,  and 
Jnguentum  Hydrargyri  Mite,  U.S.P.  X,  contains  29%  to  31  %  of  Hg. 

Assay  of  Mercurial  Ointments.  The  method  recommended  for  the  assay 
f  mercury  or  one  of  its  compounds  in  ointments,  when  it  is  distributed  through, 
ut  not  chemically  combined  with,  the  basis,  consists  of  dissolving  the  basis 
i  xylol  in  a  centrifuge  tube,  and  centrifugally  separating  out  the  suspended 
olid.  Most  of  the  liquid  is  now  syphoned  off,  and  the  process  repeated  twice 
dth  fresh  portions  of  solvent,  replacing  the  xylol  after  the  first  time  with  light 
etroleum.  A  layer  of  alcohol  is  now  interposed  between  the  deposited  solid  and 
be  petroleum  layer.  The  mixture  is  centrifuged  again,  and  the  petroleum 
iyer,  along  with  some  of  the  alcohol,  drawn  off.  Either  the  residual  alcohol  is 
ow  evaporated  off,  the  solid  dissolved  in  nitric  acid,  transferred  to  a  flask  and 
itrated  with  ammonium  thiocyanate,  or  the  mixture  is  shaken,  the  alcoholic 
uspension  rinsed  into  a  flask,  and  the  assay  of  the  salt  completed  by  the  official 
r  other  suitable  process. — W.  R.  Heading,  Quart.  J.  Pharm.,  1934,  406. 

Method  for  Strong  Ointment  of  Mercuric  Nitrate.  Heat  the  ointment 
/ith  50%  aqueous  potassium  hydroxide  for  about  35  minutes  in  the  presence 
f  zinc  dust.  The  mercury  is  set  free  first  as  mercuric  oxide,  which  is  then 
educed  to  metal  by  the  hydrogen  generated  from  the  action  of  the  alkali  on 
be  zinc.  An  amalgam  is  formed  with  the  excess  of  zinc,  and  the  mercury  is  thus 
btained  quantitatively  in  a  granular  form,  which  may  easily  be  freed  from 
oap  by  decantation,  filtration  and  washing.  The  amalgam  is  next  dissolved  in 
litric  acid,  and  the  mercury  determined  by  means  of  ammonium  thiocyanate, 
he  presence  of  zinc  as  nitrate  being  quite  without  effect. — W.  R.  Heading, 
Ou art.  J.  Pharm.,  1934,  413. 

The  official  method  may  be  modified  with  advantage  by  substituting  titration 
ith. standard  thiocyanate  solution  for  gravimetric  determination  of  the  mercury 
sulphide. 

To  about  5  g.  in  a  long-necked  flask  of  about  250  ml.  capacity  add  35  ml.  of 
ilphuric  acid,  and  heat  cautiously  until  the  mixture  darkens.  Add  gradually 
ml.  of  fuming  nitric  acid,  rotating  the  flask  to  assist  the  escape  of  evolved 
ises.  Heat,  and  maintain  just  below  the  boiling  point.  Repeat  several  times 
ie  addition  of  fuming  nitric  acid  and  the  heating,  until  an  almost  colourless 
ilution  remains.  Cool,  add  a  slight  excess  of  solution  of  potassium  perman- 
mate  and  heat  to  boiling.  Add  sufficient  solution  of  hydrogen  peroxide  to 
lake  the  solution  colourless,  cool  and  dilute  to  250  ml.  Titrate  100  ml.  with 
i/10  ammonium  thiocyanate,  using  solution  of  ferric  ammonium  sulphate  as 
idicator. — C.  H.  Hampshire  and  G.  R.  Page,  Quart.  J.  Pharm.,  1935,  75. 

Unguentum  Mercuriale  ( B.P.C .  ’34).  Contains  33-3%  of  Unguentum 
[ydrargyri  with  lard. 

Hydrargyrum  Ammoniatum  (B.P.  ’32).  NH2PIgCl  =  252-1.  Contains 
Dt  less  than  97%  and  not  more  than  the  equivalent  of  100-5%  of  NH2HgCl. 
esidue  on  ignition  at  a  low  red  heat,  not  more  than  0-2%.  Assayed  by  treatment 
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with  potassium  iodide  and  titration  to  methyl  orange  with  N/10  hydrochlo 
acid.  The  U.S.P.  X  substance  is  assayed  for  Hg  content  by  precipitati 
as  sulphide,  and  should  contain  HgNH2Cl  equivalent  to  from  78%  to  80 
of  Hg. 

Hydrargyrum  praecipitatum  album,  P.G.  VI,  contains  the  equivalent  of  n 
less  than  98-3%  of  NH2HgCl.  Hydrargyrum  praecipitatum  album,  P.  Helv. 
is  assayed  by  the  following  process: — Mix  0-2  g.  with  about  50  ml.  of  wat 
and  2  g.  of  sodium  thiosulphate  and  shake  frequently  during  10  minutes  un 
dissolved;  add  2  or  3  drops  of  methyl  orange  and  titrate  with  N/10  hydrochloa 
acid.  1  ml.  of  N/10  HC1  is  equivalent  to  0-012604  g.  of  HgClNH2. 

Hydrargyrum  Oleatum  ( B.P .  ’32).  Should  contain  the  equivalent 
from  19%  to  21%  of  yellow  mercuric  oxide.  Assayed  gravimetrically  l 
precipitation  as  sulphide  from  a  solution  in  benzene,  glacial  acetic  acid  ar 
alcohol.  Oleatum  Hydrargyri,  U.S.P.  X,  is  prepared  with  25%  of  yellc 
mercuric  oxide. 

Mercurochromum  (B.P.  C.  ’34).  Loses  on  drying  in  vacuo  at  50°  over  sulp 
uric  acid,  not  more  than  10%  and  then  contains  from  25%  to  28%  of  Hg  ar 
from  21%  to  23%  of  Br.  Limit  tests  for  free  mercury,  soluble  mercury  salts  ar 
sodium  are  described.  Hg  is  estimated  by  separation  as  the  zinc  amalgar 
which  is  then  dissolved  in  nitric  acid  and  treated  with  urea,  the  oxidised  solutic 
being  titrated  with  N/10  ammonium  thiocyanate;  assayed  for  Br  content  l 
titration  of  the  product  of  the  fusion  with  potassium  nitrate  and  potassium  ar 
sodium  carbonates,  with  silver  nitrate  and  ammonium  thiocyanate.  The  B.P.  e 
’34  has  introduced  a  standard  consisting  of  a  quantity  of  mercurochrome  ke 
by  the  Pharmaceutical  Society  and  supplied  on  request.  It  is  required  th 
mercurochrome  for  intravenous  injection  shall  not  be  more  toxic  than  th 
standard  sample.  Manufacturers  preparing  mercurochrome  are  expected 
determine  the  average  lethal  dose  of  the  standard  mercurochrome  for  mice  i 
the  conditions  of  their  own  laboratory.  This  dose,  which  kills  50%  of  mic 
must  be  determined  with  care.  Mice  are  then  injected  with  the  unknov 
sample,  using  the  above  determined  dose.  Ten  mice  are  first  injected,  and 
not  more  than  twro  die,  the  sample  passes  the  test.  If  more  than  two  die,  t< 
more  are  injected.  If  out  of  the  twenty  injected  not  more  than  eight  die,  tl 
sample  passes  the  test.  If  more  than  eight  but  less  than  fifteen  die,  ten  mo 
mice  are  injected,  and  the  sample  passes  the  test  if  the  number  of  deaths  is  n 
greater  than  fifteen  out  of  the  thirty  mice  injected. 

Alkaline- Per manganate  Oxidation  Assay.  The  results  obtained  by  tl 
B.P.C.  method  for  the  assay  of  mercury  show  an  appreciable  experiment 
variation.  The  following  alkaline-permanganate  oxidation  method  appears 
give  more  reliable  and  consistent  results: — 

Dissolve  0-5  g.  of  mercurochrome  in  50  ml.  of  water  in  a  600  ml.  beakt 
add  10  ml.  of  40%  caustic  soda  solution  and  2  to  3  g.  of  potassium  permanganal 
and  boil  gently  over  a  micro-burner  for  15  minutes.  Cool  slightly  and  ac 
gradually  a  cooled  mixture  of  10  ml.  of  concentrated  sulphuric  acid  and  200  n 
of  water,  avoiding  loss  by  spurting  by  covering  the  beaker  with  a  clock  glas 
Allow  to  cool,  and  add  in  small  portions,  with  rapid  stirring,  a  slight  excess 
10  vols.  hydrogen  peroxide.  Replace  over  the  micro-burner,  add  excess 
5%  potassium  permanganate  solution  and  ensure  an  excess  after  boiling  genl 
for  10  minutes.  Add  dilute  oxalic  acid  solution,  drop  by  drop,  until 
water-white  solution  is  obtained.  Precipitation  of  the  mercury  as  sulphi 
with  subsequent  filtration  and  weighing  is  carried  out  by  the  usual  routine. 
R.  F.  Corran  and  F.  E.  Rymill,  Quart.  J.  Pharm.,  1935,  No.  3. 

The  various  specimens  on  the  market  differ  markedly  in  chemical  compositic 
Toxicity  appears  to  bear  a  direct  relationship  to  purity,  and  the  nearer  t 
composition  approximates  to  theoretical  requirements  the  better  the  therapeu 
efficiency  and  the  lower  the  toxicity.  A  1  %  solution  frequently  gives  rise 
mercurial  poisoning,  but  a  0-4%  solution  is  relatively  free  from  this  objection. 
John  Eyre  and  Sir  W.  J.  Pope,  Brit.  med.  J .,  ii/ 1928,  239. 

Antiseptic  Efficiency.  Mercurochrome  cannot  be  relied  upon  to  destr 
bacteria  that  have  penetrated  into  the  living  tissue  of  a  wound  or  of  the  ski 
it  could  do  no  more  than  disinfect  the  surface  and  the  necrotic  tissue — a  limitati 
shared  by  all  antiseptics.  The  antiseptic  efficiency  of  mercurochrome  is  r 
outstanding,  and  for  skin  disinfection  the  aqueous  solution  is  distinctly  inferit 
though  the  absence  of  irritation  may  be  an  advantage. — W.  F.  von  Oetting 
and  co-workers  (for  the  Council  on  Pharmacy  and  Chemistry,  Amer.  Me 
Ass.),  J.  Amcr.  med.  Ass.,  ii/ 1 932,  134. 
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HYDRASTIS 

Hydrastis  ( B.P.C .  ’34).  Foreign  organic  matter,  not  more 
an  2%.  Acid-insoluble  ash,  not  more  than  3%.  Hydrastis, 
.S.P.  X,  should  contain  not  more  than  2%  of  its  stems  and 
aves,  and  not  more  than  2%  of  other  foreign  organic  matter ;  and 
Lould  yield  not  less  than  2-5%  of  ether-soluble  alkaloids  of 
ydrastis  and  not  more  than  3%  of  acid-insoluble  ash.  It  is 
sayed  gravimetrically  by  maceration  with  ether,  shaking  an 
iquot  part  with  acid  and  transferring  the  alkaloids  to  ether, 
hizoma  Hydrastis,  P.G.  VI,  yields  not  less  than  2-5%  of 
v^drastine. 

Hydrastinae Hydrochloridum  (B.P.C.  ’34).  C2iH2i06N,HC1  =  419-6.  Loss 
100°,  not  more  than  6%.  Ash,  not  more  than  0'1%.  Limit  tests  for  hydras- 
line  and  berberine  are  included.  1  he  N.F.  f  also  includes  these  tests. 
Hydrastininee  Hydrochloridum  (B.P.C.  ’34).  CnH^CLNCl  —  223 ‘5.  Ash, 
it  more  than  0-l%.  Tests  for  limit  of  foreign  alkaioids  and  hydrastine  are 
^scribed. 

Hydrastine  (Alkaloid).  To  distinguish  from  hydrastinine: — A  solution  of 
jout  0-1  g.  in  10  ml.  of  dilute  sulphuric  acid  shows  no  blue  fluorescence,  but 
i  gradually  adding  potassium  permanganate  solution,  1  in  10,  avoiding  excess, 
le  fluorescence  develops. 


HYOSCYAMUS 

Hyoscyamus  ( B.P .  ’32).  Contains  not  less  than  0*05%  of  the 
kaloids  of  hyoscyamus,  calculated  as  hvoscyamine,  not  more  than 
%  of  foreign  organic  matter  and  not  more  than  1  %  of  stems  more 
tan  5  mm.  in  diameter.  Ash  limit,  20%.  Acid-insoluble  ash 
mit,  12%.  Assayed  by  maceration  and  percolation  with  ether- 
cohol  (4:1)  mixture  with  the  addition  of  ammonia;  the  percolate 
extracted  first  with  hydrochloric  acid  and  then  with  portions  of 
11/10  hydrochloric  acid  and  alcohol  mixture  (3  :  1);  the  neutralised 
dd  liquids  are  evaporated  in  vacuo,  not  above  40°,  to  small  bulk, 
id  subsequently  made  ammoniacal  and  extracted  with  chloro- 
>rm;  the  alkaloid  is  finally  dried  at  80°  for  2  hours  to  remove 
alatile  bases,  and  titrated  to  methyl  red  or  cochineal.  Hyoscyamus, 
T.S.P .  X,  should  yield  by  the  ether-chloroform  (3  :  1)  percolation 
rocess,  with  final  extraction  with  chloroform  and  titration  without 
revious  heating,  not  less  than  0-065%  of  alkaloids  of  hyoscyamus; 
contains  not  more  than  25%  of  its  stems,  none  being  more  than 
mm.  in  diameter;  acid-insoluble  ash,  not  more  than  12%. 

Folia  Hyoscyami,  P.G.  VI,  yields  not  less  than  0-07%  of 
yoscyamine.  Folium  Hyoscyami,  P.  Helv.  V,  consists  of  the  leaves 
f  the  flowering  plant  of  Hyoscyamus  niger  Linn.,  without  stem, 
ruits  or  flowers,  and  contains  not  less  than  0-05%  of  alkaloid, 
t  may  yield  up  to  20%  of  total  ash  and  up  to  6%  of  acid-insoluble 
sh.  Herba  Hyoscyami  mutici,  P.  Helv.  V,  from  Hyoscyamus 
mticus  Linn.,  contains  not  less  than  0-8%  of  alkaloids  and  is  used 
)r  making  extract  and  tincture  of  hyoscyamus. 

Cultivation.  Hyoscyamus  seed  from  wild  plants  germinated  well  and  gave  a 
lennial  crop,  while  commercial  seed  was  not  good. — T.  W.  Hazelby,  Pharm.  J ., 
1921,  227. 
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If  the  whole  of  the  seeds  of  a  biennial  plant  are  saved  and  sown,  the  seec 
will  consist  of  a  mixture  of  different  sizes,  some  being  small  and  brown  i 
colour.  The  latter  are  usually  immature  and  will,  when  dried,  float  on  wate 
These  may  be  thrown  away.  If  the  seeds  are  sifted,  there  will  be  a  consiaerab 
proportion  of  smaller  grey  seeds.  These  produce  the  annual  plants  and  th 
larger  seeds  produce  the  biennial  plants.  Note  chemical  analysis  of  th 
plant  solids — phosphoric  acid  44,  magnesium  21,  potassium  18,  lime  6,  sodium 
the  excess  of  magnesium  over  calcium  is  rather  unusuai  and  explains  tb 
liking  for  the  sea  shore  and  for  magnesian  soils  (oolite,  etc.)  inland.  Direction 
for  culture. — E.  M.  Holmes,  Pharm.J.,  i/1921,  249. 

The  root  is  richest  in  total  alkaloids  and  the  annual  plant  is,  if  anything 
a  trifle  richer  than  the  biennial  leaves  either  of  the  first  or  second  year:  thu? 
biennial  root,  016%;  leaves,  biennial  first  year,  0-059%  to  0-069%;  leaves  an 
tops,  second  year,  0-065%  to  0-068%;  leaves  and  tops,  annual,  0-064%  t 
0-07%. — S.  Jensen,  Pharm.  J.,  i/1915,  98. 

Hyoscinae  Hydrobromidum  (B.P.  ’32).  C17H2104N,HBr,3H20  =438-1 
M.p.,  after  drying  at  100°,  194°  to  196°.  Specific  rotation  determined  in  5® 
w/v  aqueous  solution  of  the  anhydrous  salt,  —24°  to  —26°.  Loss  at  100°,  12° 
to  13%.  Ash,  not  more  than  0-1%. 

Hyoscyaminae  Hydrobromidum  ( B.P.C .  ’34).  C17H2303N,HBr  =  370-1 
Loss  at  100°,  not  more  than  1%.  Ash,  not  more  than  0-1%. 

Hyoscyaminae  Sulphas  (B.P.C.  ’34).  (C17H2303N)2,H2S04  =676-5.  M.p 
not  below  203°.  Loss  at  100°,  not  more  than  1%.  Ash,  not  more  than  0-1°/ 


ICKTHAMMOL 

Ichthammol  (B.P.  ’32).  The  dried  substance  contains  not  les 
than  10*5%  w/w  of  organically  combined  sulphur,  and  not  mor 
sulphur  in  the  form  of  sulphates  than  one-fourth  of  the  tota 
sulphur.  Loss  at  100°,  not  more  than  50%  by  weight.  Residu 
on  ignition  and  re-ignition  with  sulphuric  acid,  not  more  thai 
0*3%.  Assayed  for  total  sulphur  by  gentle  ignition  with  sodiun 
carbonate  and  copper  nitrate,  dispersion  of  the  ichthammol  in  th 
sodium  carbonate  having  been  effected  by  evaporation  witl 
chloroform,  followed  by  precipitation  as  barium  compound  an< 
ignition:  assayed  for  sulphates  by  precipitation  of  a  solution  wit] 
cupric  chloride  solution,  filtration  and  precipitation  with  bariun 
chloride;  organically  combined  sulphur  is  obtained  by  the  differenc 
between  these  two  percentages. 

Ammonium  sulfobituminosum,  P.  Helv.  V,  contains  1*2%  t 
4-2%  of  total  ammonia,  not  more  than  1  '7%  of  sulphur  as  sulphatt 
and  not  less  than  7-25%  of  total  sulphur.  The  difference  betwee 
the  percentage  of  total  sulphur  and  the  sum  of  the  sulphur  a 
sulphate  and  the  sulphur  as  sulphonic  sulphur,  gives  the  pel 
centage  of  organically  combined  sulphur,  which  should  not  be  les 
than  4%. 


INSULINUM 

Insulinum  (B.P.  ’32).  Complies  with  tests  for  sterility,  an 
the  solution  contains  20  units  per  millilitre.  Controlled  b 
regulations  of  the  Therapeutic  Substances  Act,  1925.  Th 
standard  preparation  for  Great  Britain  and  Northern  Ireland  is 
quantity  of  dry  soluble  insulin  hydrochloride  prepared  and  kef 
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the  National  Institute  for  Medical  Research,  London.  1  he 
lit  is  the  specific  activity  contained  in  such  an  amount  ot  the 
andard  preparation  as  the  Medical  Research  Council  may 
dicate  as  the  quantity  exactly  equivalent  to  the  unit  accepted 
>r  international  use.  Crystalline  insulin  contains  approximately 
4,000  units  per  gramme. 

BIOLOGICAL  METHODS  OF  ASSAY 
Rabbit  Method.  The  rabbit  method  described  in  the  B.P.’ 32  depends  on  the 
nervation  that  a  dose  of  about  1  unit  of  insulin  injected  under  the  skin  ot  a 
sting  rabbit  causes  a  fall  in  the  blood  sugar  which  is  greatest  after  2  to  a  hours, 
le  concentration  returning  to  the  normal  value  after  5  hours.  If  the  initial 
srcentage  of  blood  sugar  is  observed,  and  also  the  percentage  at  the  end  ot 
ich  hour  for  5  hours  after  injection,  a  figure  for  the  hvpoglycaemic  effect  can 
e  calculated.  This  is  done  by  taking  the  average  figure  for  the  5  hours  after 
ijection,  and  subtracting  it  from  the  initial  figure.  The  result  is  then  expressed 
i  a  percentage  of  the  initial  figure  and  is  called  the  percentage  blood  sugar 

In  performing  the  test,  twelve  rabbits  of  about  2  kg.  weight,  which  have  been 
■ithout  food  for  24  hours,  are  used.  Six  are  injected  with  1  unit  of  the  standard 
reparation,  and  six  with  a  quantity  of  the  unknown  sample  expected  to  contain 
unit.  The  percentage  blood  sugar  reduction  is  then  determined  for  each 
ibbit.  Two  days  later,  the  experiment  is  repeated  on  the  same  animals;  the 
ibbits  which  before  received  the  standard  now  receive  the  unknown,  and  those 
'hich  received  the  unknown  now  receive  the  standard.  There  are  now  two 
gures  available  for  each  rabbit,  namely  the  percentage  blood  sugar  reductions 
Ten  injected  with  the  standard  and  those  when  injected  with  the  unknown.  I  he 
verage  figure  given  by  all  the  rabbits  for  the  percentage  blood  sugar  reduction 
fter  Injection  with  the  standard  is  then  compared  with  that  after  injection 
rith  the  unknown  preparation.  If  the  dose  of  the  unknown  preparation  was 
orrectly  chosen  the  two  figures  should  be  equal.  If  they  differ  appreciably 
le  experiment  must  be  repeated,  using  a  different  dose  of  the  unknown. 

Mouse  Method.  The  mouse  method  depends  on  the  appearance  of  con- 
ulsions  in  mice  after  they  are  injected  with  insulin.  A  large  group  ot  mice  is 
aken,  of  which  one  half  receives  a  dose  of  the  unknown  preparation,  the  other 
alf  receiving  the  standard.  The  percentage  of  mice  in  each  group  in  which 
mvulsions  occur  is  then  determined,  and,  from  the  result,  the  potency  of  the 
nknown  can  be  stated  in  terms  of  that  of  the  standard. 

The  mice  are  prepared  by  being  kept  without  food  overnight.  'They  are 
ijected  and  placed  immediately  in  a  thermostat  kept  at  a  temperature  which  is 
sually  29°  or  34°.  Symptoms,  which  may  be  those  of  collapse  or  of  convulsions, 
ccur  within  2  hours,  and  the  proportion  of  mice  showing  symptoms  is  deter- 
lined.  In  deciding  the  potency  of  the  unknown  preparation  in  relation  to  that 
f  the  standard,  two  doses  of  the  standard  are  used,  one  of  which  causes  a 
igher  percentage  of  convulsions  than  that  caused  by  the  unknown,  while  the 
ther  causes  a  lower  percentage.  The  dose  of  the  unknown  can  then  be  equated 
1  the  mean  of  the  two  doses  of  the  standard.  Alternatively,  the  relative  potency 
f  unknown  and  standard  can  be  determined  from  the  percentages  of  convulsions 
y  using  a  previously  determined  curve  relating  dose  to  percentage  convulsions. 

Insulin  not  a  “fine  Chemical”  within  the  meaning  of  the  Safeguarding  of 
ndustries  Act.  By  the  word  “chemical”  the  Act  intended  bodies  made  by 
rdinary  chemical  methods,  and  in  order  to  be  “fine  chemicals”  the  methods 
jy  which  they  were  produced  must  be  methods  of  accuracy  and  the  substances 
lust  be  either  one  body,  or,  if  more  than  one,  a  perfectly  ascertained  combina- 
ion,  not  an  indefinite  group.  The  argument  of  the  defending  counsel,  reinforced 
y  the  Board  of  Trade,  was  that  it  was  not  intended  to  include  any  article  in 
lie  definition  “fine  chemicals”  unless  it  was  something  the  identity  of  which 
/as  as  certain  as  could  be  reasonably  expected,  and  that  it  was  not  yet  generally 
ccepted  that  insulin  came  within  that  category.  (Board  of  Trade  enquiry 
rising  from  a  complaint  by  the  Association  of  British  Chemical  Manu- 
acturers  and  four  drug  houses  that  insulin  and  its  salts  had  been  improperly 
ixcluded  from  the  list  of  articles  chargeable  with  duty  under  the  Act,  the 
>pposing  party  being  the  agent  for  a  Danish  firm  of  exporters). — British  med. 
L  ii/ 1 933,  989. 
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A  majority  of  members  of  the  Tribunal  decided  that  “Insulin  and  its  salts 
should  be  added  to  the  list  H  iii  under  Sect.  1  (5)  of  the  Safeguarding  of  Industrie 
Act  as  amended  by  the  Finance  Act,  1926,  and  the  list  was  amended  according]! 
from  December  14th,  1933. — Brit.  med.  J.,  ii/1933,  1133. 

The  Customs  duty  on  imported  insulin  was  subsequently  removed  owing  t 
representations  that  its  imposition  had  resulted  in  the  price  being  higher  that 
it  otherwise  would  have  been,  although  less  than  that  ruling  when  the  duty  we 
first  imposed.- — Brit.  med.  J.,  i/1934,  1059. 
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lodum  ( B.P .  ’32).  1=  126-9.  By  titration  with  N/10  sodiun 
thiosulphate,  it  contains  not  less  than  99-5%  of  I.  Residue  ot 
volatilisation  on  a  water-bath,  not  more  than  0-05%.  The  sam« 
standard  is  required  for  lodum,  U.S.P.  X. 

Manufacture .  The  sea-weeds  vary  enormously  in  iodine  content,  and  onl 
L.  digitata  (“Tangle  Stem”)  and  L.  stenophylla  are  worth  burning  for  kelp 
The  varieties  known  collectively  as  drift  kelp  are  richer  than  cut  kelp.  If  properh 
burnt,  the  drift  weed  ought  to  yield  25  to  30  lbs.  of  iodine  per  ton.  12  lb.  pe 
ton  is,  however,  above  the  average  for  ordinary  drift  kelp.  Very  good  Scotcl 
kelp  yields  potassium  sulphate  14%,  potassium  chloride  18%,  sodium  chlorid< 
14%,  sodium  carbonate  4%,  and  iodine  14 J  lb.  per  ton.  When  burnt  intc 
“loose  ash”  these  figures  are  respectively  13%,  18%,  6-8%,  3-4%  and  28  lbs 

The  mineral  known  as  caliche,  the  crude  sodium  nitrate  of  Peru  and  Chili 
forms  now  by  far  the  most  important  source  of  iodine.  It  is  present  in  th( 
form  of  iodate.  Sodium  bisulphite  is  used  to  precipitate  the  iodine  from  the 
mother  liquors  from  which  the  sodium  nitrate  has  been  crystallised.  As  the 
power  of  production  of  the  factories  on  the  spot  is  in  excess  of  the  world’s 
power  of  consumption  the  makers  have  combined  to  restrict  the  output,  iodine 
only  being  made  for  a  few  months  during  the  year.  The  cost  of  recovering 
iodine  as  a  by-product  in  this  way  is  not  more  than  l^d.  or  2d.  per  ounce. — 
Thorpe. 

Laminaria  extraction  for  iodine  is  still  practised  to  some  extent  in  Scotland. 
The  dried  weed  contains  about  0-55%.  Kelp-burning  is  also  practised  in  France. 
Japan  and  Ireland.  It  is  not  possible  to  extract  more  than  20%  of  the 
iodine  contained  in  caliche.  The  International  Combine,  composed  of  the 
Chilian  Association  and  the  Scotch  and  French  producers,  arranges  sales. 
World’s  output:  long  tons  in  1925,  Chili  983,  U.K.  25,  France  53,  Japan  16. — 
Imp.  Inst.  Brochure  on  Iodine ,  1928. 

In  the  Black  Sea,  about  the  middle  of  the  triangle  formed  by  Sebastopol, 
Odessa  and  the  mouth  of  the  Danube,  30  to  50  metres  below  the  surface,  a 
spacious  field  of  a  red  alga  exists  in  which  may  be  important  quantities  ol 
iodine;  likewise  in  the  Sea  of  Azof. — Pharm.  J.,  i/1915,  41. 

Red  and  chinook  salmon  contain  four  times  as  much  iodine  as  butter,  and 
undergo  no  apparent  loss  on  canning.  Canned  salmon  should  be  included  in 
the  diet  of  goitrous  patients. — J.  Amer.  med.  Ass.,  i/1926,  1339. 

Iodine  in  Natural  Waters ,  see  p.  475. 

Estimation  of  organic  iodine  compounds.  It  is  a  good  plan  to  saponify 
with  KOH  2  g.,  water  12  ml.  and  alcohol  30  ml.  After  cooling,  place  in  a 
separator  and  make  acid  with  sulphuric  acid;  add  chloroform  and  then  a 
few  drops  of  sodium  nitrite  solution.  Shake  and  withdraw  the  chloroform, 
and  then  add  a  little  more  sodium  nitrite  and  more  chloroform,  and  so  on  until 
all  iodine  is  removed.  Wash  with  water,  add  sodium  bicarbonate  and  titrate 
with  N/10  sodium  thiosulphate. — Pharm.  J.,  ii/ 1911,  711,  cf.,  Thyroid. 

DETERMINATION  OF  IODINE  VALUES  OF  OILS  AND  FATS 

In  the  following  methods,  chlor-iodine  addition  products  are  formed  of  the 
glycerides  of  the  unsaturated  fatty  acids  and  of  the  acids  themselves  that  are 
contained  in  the  oils  so  treated. 

The  iodine  value  indicates  the  percentage  of  iodine  capable  of  absorption, 
and  can  be  determined  by  the  original  method  of  Von  Hiibl,  or  by  the  more 
reliable  and  convenient  modification  proposed  by  Wijs. 
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Hubl's  Method.  The  iodine  solution  is  prepared  by  dissolving  iodine 
25  g.  in  500  ml.  of  absolute  alcohol,  and  also  mercuric  chloride  30  g.  in  a  turtner 
500  ml.  of  absolute  alcohol,  filtering  and  then  mixing.  After  standing  1  hours 
ar  so,  the  strength  is  ascertained  by  standard  sodium  thiosulphate  solution  in 

the  customary  manner.  ^  „  r  ,  .  • 

0-8  g.  of  the  fat,  or  0-4  g.  of  a  non-drying  oil,  or  0-2  g.  of  a  drying  oil,  is 
accurately  weighed  out  by  means  of  a  weighing  bottle  or  Sprengel  tube,  ant 
dissolved  in  10  ml.  of  chloroform  or  carbon  tetrachloride  in  a  600  ml.  stoppered 
bottle.  The  iodine  solution,  25  ml.,  is  run  in  from  a  pipette_,  and  if  the  mixture 
becomes  decolorised  on  standing  a  short  time  a  further  2d  ml.  is  added.  At  er 
about  4  to  6  hours  standing  in  the  dark,  15  to  20  ml.  of  10%  potassium  iodide 
solution  is  added  and  the  liquid  diluted  with  about  400  ml.  of  water.  If  there 
is  any  precipitate  of  mercuric  iodide,  more  potassium  iodide  must  be  added. 
The  free  iodine  is  determined  with  N/10  thiosulphate  and  starch,  shaking 
thoroughly.  A  blank  experiment,  without  the  oil,  is  conducted,  and,  from  the 
difference  in  the  two  volumes  of  thiosulphate  required,  the  amount  or  iodine 
absorbed  can  be  calculated,  and  is  expressed  as  units  per  cent,  of  the  oil. 
Example. — 0-8  g.  of  a  fat  required  48-19  ml.  of  thiosulphate  solution  = 

29  ml.  =  0*3651  g.  iodine,  therefore  100  of  the  fat  combines 

with  0*3651  X  100  iodine  =  45 -6,  which  is  therefore  the  iodine 
0-8 

value  of  the  fat. 


B.P.  ’32  Method  {Wijs*  Method .)  The  iodine  monochloride  solution 

is  prepared  by,  ,  ,  .  .  .  .  ,  , 

(a)  dissolving  13  g.  of  iodine  in  about  800  ml.  of  pure  glacial  acetic  acid,  and 

then  passing  in  chlorine  until  the  titre  against  thiosulphate  is  doubled.  W  hen 
this  point  is  reached,  there  is  a  sharp  change  in  colour  from  the  brown  to  a 
brownish-yellow,  and  the  solution  is  then  made  up  to  1  litre  with  glacial  acetic 

( b )  Iodine  trichloride  8  g.;  iodine  9  g.;  glacial  acetic  acid,  sufficient  to  produce 
1000  ml.  Dissolve  the  iodine  trichloride  in  about  200  ml.  of  glacial  acetic  acid; 
dissolve  the  iodine  in  about  500  ml.  of  glacial  acetic  acid;  mix  the  two  solutions, 
and  add  sufficient  glacial  acetic  acid  to  produce  the  required  volume. 

Place  the  oil,  or  fat,  accurately  weighed,  in  a  dry  stoppered  vessel, 
add  10  ml.  of  carbon  tetrachloride,  and  dissolve.  Add  20  ml.  of  solution 
of  iodine  monochloride,  insert  the  stopper,  previously  moistened  with  solution 
i  of  potassium  iodide,  and  keep  in  a  dark  place  at  a  temperature  of  about  17  tor 
half  an  hour.  Add  15  ml.  of  solution  of  potassium  iodide  and  100  ml.  of  water; 
;  shake,  and  titrate  with  N/10  sodium  thiosulphate,  using  mucilage  of  starch  as 
indicator.  Note  the  number  of  millilitres  required  (a).  At  the  same  time  carry 
out  the  operation  in  exactly  the  same  manner,  but  without  the  substance  being 
tested,  and  note  the  number  of  millilitres  of  N/10  sodium  thiosulphate  required 


(h). 


Calculate  the  iodine  value  from  the  following  formula:— 
T  ,.  .  (b  —  a)x  0-01269  x  100 

Iodine  value  = 


Weight  (in  grammes)  of  substance 
The  approximate  weight,  in  grammes,  of  substance  to  be  taken  may  be  calculated 
by  dividing  20  by  the  highest  expected  iodine  value.  If  more  than  half  the 
available  halogen  is  absorbed,  the  test  must  be  repeated  on  a  smaller  quantity 


of  the  substance  being  tested. 

Pyridine-Sulphate-Bromide  Method.  Dissolve  8  g.  of  pyridine  and  10  g. 
of  sulphuric  acid  in  20  ml.  of  glacial  acetic  acid,  keeping  the  mixture  cool; 
add  a  solution  of  8  g.  of  bromine  in  20  ml.  of  glacial  acetic  and  dilute  to  1000  ml. 


with  glacial  acetic  acid. 

The  oil  or  fat  is  dissolved  in  10  ml.  of  chloroform,  a  small  excess  of  the  reagent 
is  added  and  the  mixture  allowed  to  stand  for  3  to  5  minutes.  The  excess  of  Br 
is  determined  either  by  adding  potassium  iodide  solution  and  titrating  with 
sodium  thiosulphate  or  by  direct  titration  with  standard  arsenite  solution. — 
|K.  W.  Rosenmund  and  W.  Kuhnhenn,  per  Analyst ,  1924,  105. 

This  method  is  stated  to  give  more  consistent  results  than  Wijs’  method 
i when  the  oil  contains  a  high  proportion  of  cholesterol. 

Dichloramine  has  been  used  for  the  determination  of  iodine  values  and  the 
results,  within  the  limits  of  experimental  error,  agree  with  those  obtained  with 
Wijs’  solution.  The  reagent  is  prepared  as  follows: — To  a  solution  of  0-05  mol. 

I  of  dichloramine  in  about  700  ml.  of  halogen  stable  acetic  acid  add  0-1  mol.  of 
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dry  powdered  potassium  iodide  in  small  quantities  at  a  time  with  continua 
shaking.  When  all  the  iodide  is  dissolved,  dilute  to  1000  ml.  with  acetic  acid 

The  reagent  may  be  stored  in  a  bottle  with  a  dark  felt  cover  to  minimis* 
decomposition  by  light  and  to  deter  freezing.  The  iodine  equivalent  is  determinec 
in  the  usual  way  by  determining  the  iodine  liberated  from  a  known  volume  o 
excess  of  aqueous  potassium  iodide. 

Hydrogenated  Fats. — Determination  of  iso-oleic  acid  content  permits 
recognition.  This  has  iodine  value  of  90,  and  produces  a  lead  salt  insoluble  ir 
organic  solvents. — Pharm.  J.,  i/1924,  537. 

Thiocyanogen  Value — a  new  constant  of  oils  and  fats — is  of  specia 
use  in  determining  the  amount  of  linolic  acid  in  an  oil.  Thiocyanogen,  like 
iodine,  is  quantitatively  absorbed  by  substances  containing  a  double  bond,  bus 
with  fatty  acids  containing  a  triple  bond  (stearolic,  behenolic)  there  is  no  absorp¬ 
tion;  and  with  linolic  acid  there  is  only  absorption  of  half  the  thiocyanoger 
corresponding  to  its  iodine  value. — Analyst ,  1926,  157,  264. 

Iodised  Oils.  Iodinol,  Lipiodol,  etc.,  containing  40%  of  iodine,  are  employed 
to  render  the  bronchi  and  their  ramifications  opaque  to  X-rays,  their  chief 
value  lying  in  their  ability  to  show  the  presence  or  absence  of  non-obstructive 
bronchiectasis,  and  when  present,  even  in  the  early  stages,  its  locality,  extent 
and  type.  They  are  non-irritant  to  the  mucous  membrane,  etc.  After  injection 
in  the  bronchi,  they  are  absorbed  in  the  lung  and  iodine  can  be  detected  in  the 
urine  for  many  days  after;  hence  they  are  antiseptic  agents  rational  in  the  treatment 
of  chronic  affections  of  the  lower  respiratory  tract. 

Contraindications .  High  fever,  marked  intolerance  to  iodine,  grave  septic 
conditions  of  the  lung,  and  active  tuberculosis. 

Method.  Test  first  for  iodine  intolerance  with  potassium  iodide,  10  grains, 
three  times  in  the  course  of  a  day. 

The  amount  used  varies  from  5  ml.  to  40  ml.,  the  average  being  20  ml.  For 
outlining  the  bronchial  tree,  6  ml  to  10  ml.  is  sufficient.  (To  lessen  the  viscosity 
the  oil  is  first  warmed  in  water  at  100°  F.) 

Oral  Use.  Given  the  confidence  and  co-operation  of  the  patient,  this  is  best, 
but  it  is  unsuitable  in  children  and  nervous  patients.  The  patient  should  be 
seated  with  his  head  on  his  hand  and  his  elbow  on  a  rest,  the  operator  in  front. 
The  tongue  is  protruded  and  a  blunt-ended  cannula  placed  over  its  base, 
between  the  pillar  of  the  fauces  and  the  uvula.  The  warm  oil  (100°  F.)  is  given 
with  a  20  ml.  syringe,  while  the  patient  breathes  slowly  and  regularly.  If  the 
patient  heaves,  it  is  useless  to  continue.  He  should  lean  to  the  side  injected, 
and  then  be  semi-recumbent  with  head  lowered. 

The  Crico- thyroid  Membrane  Route.  The  patient  reclines  on  a  couch 
with  head  projecting  over  the  end,  to  keep  the  membrane  stretched.  To  injecl 
the  bases  of  the  lungs,  the  shoulders  must  be  kept  raised,  and  for  the  apices 
the  patient  lies  flat  during  the  injection,  the  head  and  shoulders  being  lowered 
after.  A  drop  of  procaine  solution  to  produce  a  small  bleb  is  injected  over  the 
mid-point  of  the  membrane  exactly  in  mid-line.  With  a  strong  needle,  0-5  ml, 
of  5%  solution  of  cocaine  hydrochioride  (warmed  to  100°  F.)  is  slowly  injected 
through  the  spot  into  the  trachea,  and  the  patient  can  then  sit  up  for  2  minutes 
and  is  allowed  to  cough.  A  20  ml.  syringe  filled  with  the  iodised  oil  is  attached 
to  a  trochar  and  cannula  which  has  been  inserted  into  the  trachea.  To  make  sure 
the  needle  is  in  correct  position,  withdraw  the  piston;  bubbles  of  air  should 
freely  enter  the  syringe.  With  the  patient  in  the  right  position  he  should  breathe 
deeply  through  the  mouth,  avoiding  swallowing  and  coughing,  the  injectior 
being  given  slowly.  Radiograph  quickly,  vertically  and  horizontally,  afterwards 
placing  a  collodion  dressing  on  the  spot.  For  the  young  or  extremely  nervous,  a 
general  anaesthetic  (ethyl  chloride,  open  method)  is  given.  After  every  injectior 
screen  the  stomach  to  ascertain  whether  much  of  the  oil  has  been  swallowed, 

Other  methods  are  direct  injection  into  the  lung,  the  Bronchoscopic,  the 
Transglottic,  the  Intubation,  the  Catheter,  and  the  “Swallowing”  method. 

Caution.  There  is  an  element  of  danger  in  the  above  technique,  though 
with  the  oral  method  it  is  almost  negligible.  The  procedure  is  a  serious  one  and 
should  not  be  employed  indiscriminately.  The  possible  dangers  are  symptoms 
of  iodine  poisoning  (this  only  applies  with  the  crico-thyroid  route),  injury  tc 
local  tissues  in  the  neck,  and  broncho-pneumonia  resulting  from  disseminatior 
of  infection  throughout  the  lung.  Minor  symptoms,  which  normally  disappeai 
in  24  hours,  are  injection  malaise,  anorexia,  and  headache.  In  pulmonary 
tuberculosis  the  injections  are  undesirable,  and  its  use  is  dangerous  in  patients 
with  advanced  bronchiectasis  with  foul  secretion. 
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The  resulting  pictures  are  excellent  and  there  is  no  irritation  ot  the  mucous 


embrane. — F.  G.  Chandler,  Brit.  med.  J.,  ii/19^8,  1157. 


The  injection  of  iodised  oils  is  essentially  a  surgical  procedure, 
reign  and  possibly  irritant  body  and  involving  more  or  less  risk,  which  should 
j  weighed  against  the  presumptive  advantages  in  comparison  with  the  rdativ  e 
(vantages  and  disadvantages  of  other  measures.  Cautions  which  should  e 
pecially  borne  in  mind  are  (1)  aged  and  darkened  oils  should  never  be  used. 
!)  Subarachnoid  injections  should  only  be  used  when  all  other  means  o 
agnosis  have  been  exhausted.  (3)  Intratracheal  and  intrapleural  injections 
lould  be  avoided  in  tuberculosis  of  the  respiratory  organs.  (4)  Injection 
ressure  should  be  carefully  controlled  so  as  not  to  lacerate  tissues.  (3)  intra- 
terine  injections  should  only  be  made  under  fluoroscopic  examination,  toj 
idised  oil  should  not  be  used  for  renal  pyelography  except  as  an  emulsion,  and 
ijections  stopped  if  pain  is  felt.  (7)  Intravascular  injections  appear  too  danger- 
jS. — Council  on  Pharmacy  and  Chemistry,  A.M.A.,  J.  Amer.  med.  Ass., 

/ 1932,  1946.  ,  ,  •  ,  •  .  t  j •  i 

X-Ray  Pictures  of  the  Male  Urethra. — Shadows  obtained  with  iodinoi 

4%  very  satisfactory.  No  irritation  of  the  urethral  mucous  membrane.  A 
rethral  pouch  demonstrated  at  the  Midland  Medical  Society.  G.  P.  13. 
luddy,  June  6th,  1929. 

For  giving  shadows  of  the  uterus  and  fallopian  tubes  found  satisfactory  at 
!ardiff  Royal  Infirmary.  No  toxic  symptoms. — W.  Panes,  June  20th,  19-9. 
For  more  recent  references,  see  Vol.  I,  p.  515, 

Liquor  Iodi  Aquosus  ( B.P.C .  ’34).  Prepared  to  contain  5%  w/v  of  iodine 
nd  7  -5%  w/v  of  potassium  iodide.  Liquor  Iodi  Compositus,  U.S.P .  A,  contains 
•8%  to  5-2%  w/v  of  I,  and  9-8%  to  10-2%  w/v  of  KI.  The  potassium  iodide  is 
etermined  by  the  residue  on  evaporation  and  re-evaporation  with  water  on  a 

Idquo^iodi  Fortis  ( B.P .  ’32).  Contains  from  9-8%  to  10-2%  w/v  of  iodine 
nd  5-8%  to  6-2%  of  potassium  iodide.  Iodine  content  estimated  by  titration 
ith  N/10  sodium  thiosulphate  and  potassium  iodate  in  presence  of  40%  of 
/drochloric  acid,  and  subtracting  one  half  the  thiosulphate  titration.  Alcohol 


>ntent,  76%  to  79%  v/v  of  ethyl  alcohol,  decolorising  with  sodium  thio- 


llphate  and  adding  sodium  hydroxide  before  distillation.  rrn/ 

Liquor  Iodi  Mitis  (B.P.  ’32).  Iodine  content,  2-45%  to  2-55%  w/v; 
ntassium  iodide  content,  L45%  to  1  •  5 5 %  w/v.  Alcohol  content,  35 Jq  to  /o 
'v  of  ethyl  alcohol.  Tinctura  Iodi,  U.S.P.  X,  contains  6-5%  to  7  ' 


and  4-5%  to  5-5%  w/v  of  KI;  alcohol  content,  82%  to  84%  v/v. 


5%  w/v  of 


If  the  official  solutions  are  deficient  in  potassium  iodide,  hydriodic  acid  is 
rmed  and  would  be  calculated  as  potassium  iodide  in  the  B.P.  assay  process. — 
[agnus  Herd,  Pharm.J.,  i/1934,  87. 

Liquor  Iodi  Simplex  (B.P.  ’32).  Simple  solution  of  iodine  is  prepared  with 
yo  w/v  of  iodine  in  alcohol  (95%).  Owing  to  rapid  reduction  of  the  iodine 
is  standardised  to  contain  from  8-8%  to  9 •  2 %  w/v  of  total  iodine. 

When  simple  solution  of  iodine  is  stored  the  content  of  free  iodine  becomes 
distant  in  8  months.  The  acidity  of  the  solution  still  increases  slightly  after 
ie  free  iodine  content  has  become  constant.  A  solution  assaying  8-78%  w/v 
free  iodine  7  days  after  preparation  reached  equilibrium  at  7-17%  _of  free 
dine  after  storage  for  8  months. — G.  R.  Page,  Quart.  J.  Pharm.,  1935,  81. 
Unguentum  Iodi  Denigrescens  (B.P.C.  ’34).  Prepared  with  arachis  oil 
id  yellow  soft  paraffin  to  contain  5%  w/w  of  iodine.  Unguentum  Iodi,  B.P.C. 
4,  contains  4%  of  iodine  with  potassium  iodide  and  water  in  simple  ointment. 
Assay.  The  following  method  for  the  determination  of  iodine  in  iodised 
Is  may  be  used  for  the  assay  of  iodine  in  non-staining  iodine  ointments: — 
bout  1  g.  of  the  sample,  accurately  weighed,  is  boiled  for  one  hour  under  a 
flux  condenser  with  10  ml.  of  glacial  acetic  acid  and  1  g.  of  zinc  filings.  30  ml. 
hot  water  is  added  down  the  condenser  tube,  the  liquid  is  filtered  through  a 
ug  of  wet  cotton  wool,  and  the  flask  and  filter  are  washed  with  two  portions  of 
)  ml.  of  water.  The  combined  filtrate  and  washings  (the  filtrate  need  not  be 
ear)  are  cooled,  100  ml.  of  hydrochloric  acid  is  added,  and  the  liquid 
;rated  with  M/20  potassium  iodate,  chloroform  being  added  as  indicator 
wards  the  end  of  titration,  and  titration  being  continued  until,  after  vigorous 
laking,  the  chloroform  is  colourless,  the  aqueous  liquid  being  clear  yellow, 
ich  millilitre  of  M/20  potassium  iodate  is  equivalent  to  0-01269  g.  of  I. — 
.  T.  Cocking  and  G.  Middleton,  Quart.  J.  Pharm.,  1931,  176. 
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Ipecacuanha  ( B.P .  ’32).  Contains  not  less  than  2%  of  th 
total  alkaloids  of  ipecacuanha,  calculated  as  emetine,  of  which  nc 
less  than  two-thirds  consists  of  non-phenolic  alkaloids,  calculate 
as  emetine;  and  contains  not  more  than  5%  of  stems,  and  not  mor 
than  1%  of  foreign  organic  matter.  Ash,  not  more  than  5-5% 
Assayed  for  total  alkaloids  by  maceration  and  percolation  wit 
ether-chloroform  (3  :  1),  transferring  to  acid  solution,  first  wit 
N/l  sulphuric  acid  and  then  with  portions  of  N/10  acid  an 
alcohol  (3  :  1),  finally  extracting  with  chloroform  from  ammoniac^ 
solution,  determining  the  alkaloids  by  titration  using  methyl  re 
or  cochineal  indicator;  assayed  for  non-phenolic  alkaloids  b 
extraction  of  the  titration  liquid,  made  alkaline  with  sodiur 
hydroxide,  with  ether  and,  after  evaporation,  titration  of  th 
alkaloids.  Ipecacuanha,  U.S.P.  X ,  should  contain  not  less  tha 
1-75%  of  ether-soluble  alkaloids  of  ipecacuanha,  not  more  tha 
5%  of  its  overground  stems,  or  more  than  2%  of  other  foreig 
organic  matter.  Assayed  by  maceration  with  ether  and  extractio 
of  an  aliquot  part,  using  ether  for  the  final  extraction  of  th 
alkaloids. 

Radix  Ipecacuanhae,  P.G.  VI,  yields  not  less  than  1*99%  c 
alkaloid,  calculated  as  emetine.  Radix  Ipecacuanhae,  P.  Helv.  \ 
contains  not  less  than  2%  of  alkaloid  soluble  in  ether.  Assay 
Shake  frequently  and  vigorously  3  g.  of  the  root  in  powrder  wit 
60  g.  of  ether  and  2*5  ml.  of  dilute  ammonia,  for  30  minutes.  Poe 
the  supernatant  ethereal  liquid  through  cotton  wool,  evaporat 
off  the  ether  completely  and  repeat  w  ith  a  second  portion  of  5  m 
of  ether.  Dissolve  the  residue  in  1  ml.  of  alcohol,  add  5  ml.  ( 
N/10  hydrochloric  acid,  10  drops  of  methyl  red  and  heat  on 
water-bath  for  one  minute;  dilute  with  20  ml.  of  recently  boile 
and  cooled  water  and  titrate  the  excess  of  acid  wTith  N/10  sodiui 
hydroxide:  each  millilitre  of  N/10  HC1  is  equivalent  to  0-0238  j 
of  ether-soluble  alkaloid. 

Historical.  The  Brazilian  root  was  first  brought  to  Europe  in  1648  byPiso 
It  was  subsequently  given  for  dysentery,  chiefly  in  small  doses,  by  sevei 
Anglo-Indian  physicians.  In  1858,  E.  S.  Docker,  I.M.S.,  introduced  large  dos 
(60  grains  two  or  three  times  daily)  for  severe  dysentery  in  Mauritius.  G.  F 
pointed  out  that  we  are  indebted  to  Dr.  J.  L.  Bardsley,  of  Manchester  (182 
for  the  empirical  use  of  emetine  in  dysentery. 

Paul  and  Cownley  stated  the  average  composition  of  Rio  and  Carthage 
alkaloids  to  be:  emetine  in  Rio  72%,  in  Carthagena  40-5%;  cephaeline  in  I 
25-9%,  Carthagena  56-8%.  See  also  H.  R.  Jensen,  Pharm.  J.,  i/1916,  519. 

In  the  initial  maceration  of  the  B.P.  assay  process  the  powdered  drug  shot 
be  shaken  with  the  ether-chloroform  mixture  for  at  least  15  minutes,  otherw 
percolation  to  complete  extraction  is  very  prolonged. — P.  A.  W.  Self,  Pharm. 
f/ 1 933,  244. 

Of  37  samples,  only  7  failed  to  comply  with  B.P.  requirements  for  alkaloi 
The  average  content  of  total  alkaloids  was  2-31%,  and  of  non-phenolic  alkalo 
calculated  as  emetine,  was  1-59%. — C.  E.  Corfield,  Yearb.  Pharm.,  1934,  6 

Ipecacuanha  Pulverata  (B.P.  ’32).  Adjusted  to  contain  1-9%  to  2T% 
total  alkaloids  of  ipecacuanha,  calculated  as  emetine,  not  less  than  two-thi 
being  non-phenolic  alkaloids,  calculated  as  emetine.  Ash,  not  more  than  5-5 

Extractum  Ipecacuanhae  Liquidum  (B.P.  ’32).  Contains  1-9%  to  2*1 


JABORANDI 


135 


total  alkaloids  of  ipecacuanha,  calculated  as  emetine.  Assayed  by  extraction 
an  acid  liquid,  made  ammoniacal,  with  chloroform,  evaporation  and  titration 
the  alkaloid.  Alcohol  content,  75%  to  80%  v/v  of  ethyl  alcohol.  Flmd- 
tractum  Ipecacuanhae,  U.S.P.  X,  yields  1*35%  to  1-65  /0  zv/v  of  ether-soluble 

;aloids  of  ipecac. 

The  alteration  in  the  B.P.  assay  process  has  hicreased  the  stiength  an 
Lount  variously  estimated  as  from  10%  to  17%.  P .  A.  W.  Self,  Pharm.  J.y 
933  244. 

Tinctura  Ipecacuanhae  (B.P.  ’32).  Contains  0-095%  to  0-105%  w/v  of 
:al  alkaloids  of  ipecacuanha,  calculated  as  emetine.  Alconol  content,  20  /Q  to 
%  v/v  of  ethyl  alcohol.  Assayed  by  cleansing  of  an  acid  mixture  with  chloro- 
rm  followed  by  ammoniacal  chloroform  extraction.  Tinctura  Ipecacuanhae, 
FV  yields  0-135%  to  0-165%  tv/v  of  ether-soluble  alkaloids  of  ipecac, 
nctura  Ipecacuanha  I. A.  contains  0-2%  of  total  alkaloids  and  is  prepared 

th  70%  alcohol.  . 

Emetina  (B.P.C.  ’34).  C29H40O4N2  =  480-3.  Loss  on  drying  in  a  vacuum 

atmospheric  temperature,  not  more  than  1%.  Ash,  not  moie  than  )  /<>• 

implies  with  the  limit  test  for  cephaeline.  _  OTTr,.  . 

Emetinae  Hydrochloridum  (B.P.  ’32).  C29H40O4N2,2HCl,/H2O  679-4. 

ass  at  100°,  15%  to  19%.  Ash,  not  more  than  0-1%.  By  extracting  emetine 
ith  chloroform,  from  a  solution  made  alkaline  with  sodium  hydroxide,  acidity- 
g  the  aqueous  liquid,  adding  ammonia,  extracting  with  chloroform  and 
ying  at  100°,  a  limit  of  cephaeline  equivalent  to  not  more  than  2%  of  the 
kaloid  is  included.  Emetinae  Hydrochloridum,  U.S.P.  A,  should  lose  not 
ore  than  19%  at  100°.  The  same  limit  of  cephaeline,  but  extracted  with  ether, 

Emetinae  et  Bismuthi  Iodidum  (B.P.  *32).  Contains  2o%  to  28  A  of 
netine,  C29H40O4N2,  and  18%  to  21%  of  Bi.  Loss  at  100°,  not  more  than  2% 
ssayed  for  emetine  by  titration,  with  N/10  sulphuric  acid,  of  the  alkaloid 
dracted  with  chloroform  from  an  acid  mixture  made  ammoniacal;  and  for 
smuth  by  precipitation  with  ammonium  phosphate  from  the  ammoniacal 
luids  just  neutralised  with  hydrochloric  acid,  finally  weighing  the  ignited 
sidue. 


ISPAGHULA 

Ispaghula  (B.P.C.  ’34).  Foreign  organic  matter,  not  more  than 
%.  Weight  of  100  seeds,  0-17  g.  to  0*22  g.  Agitated  in  a  25  ml. 
;oppered  cylinder  with  20  ml.  of  water  occasionally  during  24 
ours  and  allowed  to  stand  for  one  hour,  1  g.  occupies  not  less 
tan  10  ml. 

Psyllium  (B.P.C.  ’34).  Foreign  organic  matter,  not  more  than  3%.  Weight 
?  100  seeds,  0-09  g.  to  0-13  g.  1  g.  agitated  with  water,  as  described  under 
ipaghula,  occupies  not  less  than  12  ml. 

Ispaghula  and  Psyllium  of  Commerce.  All  the  seeds  present  in  com- 
Lercial  samples  of  Ispaghula  examined  are  seeds  of  P.  ovata.  Seed  of  P. 
mplexicaulis  appears  to  be  unobtainable  commercially.  Commercial  samples 
-  “Psyllium”  seed  sometimes  consist  of  seeds  of  either  P.  arenarici  or  P. 
nceolata,  partly  or  wholly.  “Bartung”  or  “Barhang”  consists  of  seeds  of 
.  major.  It  does  not  occur  as  an  article  of  commerce  in  European  countries 
though  used  widely  in  the  East. — E.  W.  Skyrme,  Quart.  I.  Pharm. ,  1935,  11. 


JABORANDI 

Jaborandi,  (B.P.C.  ’34).  Consists  of  the  dried  leaflets  of 
ilocarpus  microphyllus  Stapf,  and  contains  not  more  than  5% 
stalks,  stems  and  other  foreign  organic  matter. 
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P.  microphyllus  is  largely  used  in  making  pilocarpine  and  was  official  i 
U.S.P.  IX  if  yielding  not  less  than  0-6%  of  alkaloids 

Pilocarpinae  Hydrochloridum  ( B.P.C .  ’34).  CnH1602N2,HCl  =  244-fc 
M.p.,  204  to  205L',  after  drying  to  constant  weight  at  100°.  Specific  rotatior 
determined  on  a  10%  w/v  aqueous  solution,  +90°  to  +92°.  Ash,  not  mor 
than  0T%.  Complies  with  tests  for  foreign  alkaloids.  The  U.S.P.  X  require 
the  ash  from  0-1  g.  to  be  negligible,  and  the  tests  for  foreign  alkaloids  by  th 
absence  of  turbidity  with  ammonia  and  with  potassium  dichromate  are  als« 
included. 

Pilocarpinae  Nitras  (B.P.  ’32).  C11H1602N2,HN03  =  271  -2.  M.p.,  174 
to  178°.  Specific  rotation  of  the  10%  w/v  aqueous  solution,  +77°  to  +83a 
Ash,  not  more  than  0-1%.  Complies  with  tests  for  certain  other  alkaloids.  Th 
U.S.P.  X  requires  the  ash  from  0T  g.  to  be  negligible,  and  the  salt  must  compl 
with  tests  for  various  foreign  alkaloids. 


JALAPA  AND  IPOMCEA 

Jalapa  (B.P.  ’32).  Should  contain  not  more  than  2%  of  foreigr 
organic  matter,  and  not  less  than  9%  of  resin.  Assayed  by  th* 
B.P.  method  by  continuous  extraction  of  20  g.  with  90%  alcohol 
evaporation  of  the  solvent,  washing  of  the  residue  with  fou 
quantities  of  10  ml.  of  hot  water,  and  drying  at  100°.  Jalapa 
U.S.P.  X ,  should  yield  not  less  than  7%  of  total  resins  of  jalap 
assayed  by  digesting  on  a  water-bath  for  3  hours  with  alcohol 
followed  by  percolation  and  adjusting  the  percolate  to  volume 
shaking  an  aliquot  part  with  chloroform  and  saturated  potassiun 
citrate  solution,  standing  overnight,  evaporating  the  alcohol 
chloroform  and  drying  at  100°. 

Tubera  Jalapae,  P.G.  VI ,  contains  not  less  than  10%  of  resin 
Tuber  Jalapae,  P.  Helv.  V ,  contains  not  less  than  10%  of  resii 
which  should  yield  not  more  than  3%  to  ether. 

Jalapa  Pulverata  (B.P.  ’32).  Adjusted  with  powdered  exhausted  jalap  o 
with  lactose  to  contain  9%  to  11%  of  resin. 

Jalapae  Resina  (B.P.C.  ’34).  The  dried  substance  contains  not  less  thai 
85%  of  ether-insoluble  resins.  Loss  at  100°,  not  more  than  5%.  Ash,  not  mor 
than  0-5%.  Water-soluble  matter,  not  more  than  2%.  Assayed  by  shakin 
vigorously  with  50  parts  of  freshly  distilled  ether,  standing  and  evaporating,  am 
drying  at  100°  the  decanted  ether  and  washings.  Resina  Jalapae,  U.S.P.  J 
should  yield  not  more  than  30%  of  chloroform-soluble  matter,  dried  at  1 00' 
and  not  more  than  12%  of  ether-soluble  resins;  loss  at  100°,  not  more  than  1  °/ 
Resina  Jalapae,  P.  Helv.  V,  yields  not  more  than  3%  to  ether  when  1  g.  in  powde 
is  shaken  frequently  during  6  hours  with  10  g.  of  ether. 

Ipomcea  (B.P.  ’32).  Ipomoea  or  Orizaba  jalap  root  (Mexican  scammon 
root)  is  the  dried  root  of  Ipomcea  orizabensis  (Pellet.)  Levanois.  The  resi 
extracted  with  90%  alcohol  and  washed  has  the  properties  of  Scammoni; 
Resina. 

Ipomoea,  U.S.P.  X,  yields  not  less  than  15%  of  total  resins  by  the  extractio 
method  with  alcohol-chloroform  used  for  Jalapa,  U.S.P.  X;  acid-insoluble  asl 
not  more  than  3%. 

Scammoniae  Resina  (B.P.  ’32).  Loss  at  100°,  not  more  than  5%.  Asl 
not  more  than  0-5%.  Water-soluble  matter,  not  more  than  1%.  Contains  m 
more  than  40%  of  ether-insoluble  resins,  and  the  ether-soluble  resins  have  a 
acid  value  not  exceed  ing30.  Resina  Ipomoeae,  U.S.P.  X,  leaves  not  more  tha 
0-5%  of  ash,  and  loses  not  more  than  1%  at  100°;  acid  number,  25  to  30;  est< 
number,  170  to  185;  saponification  value,  195  to  215. 

Radix  Scammoniae,  P.  Helv.  V,  is  described  as  the  dry  root  of  Convolvuli 
Scammonia  L.,  containing  not  less  than  18%  of  resin;  neither  scammony  nc 
ipomoea  resin  is  official. 
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KINO 

Kino  (B.P.C.  ’34).  Extractive  to'boiling  water,  not  less  than 
5%  Ash,  not  more  than  2-5%.  The  U.S.P.  X  requires  Kino 
i  yield  not  less  than  45%  of  alcohol-soluble  extractive  and  not 
‘ss  than  80%  of  water-soluble  extractive. 

Kino  Eucalypti  (B.P.C.  ’34)  Alcohol  (90%)  extractive,  not 
jss  than  80%.  Ash,  not  more  than  3%.  The  N.F.V.  does  not 
oecify  standards  for  Eucalypti  Gummi. 

LECITHINUM 

Lecithin  is  a  mono-aminophosphatide.  Phosphatides  are 
omplex  bodies  of  more  or  less  fatty  nature  which  can  be  extracted 
rom  tissues  by  alcohol,  ether,  etc.,  and  which  contain  fatty  acids, 
litrogen  and  phosphorus.  They  are  of  unstable  composition. 

On  hydrolysis  lecithin  yields  stearic  acid,  glycerophosphoric 

cid  and  choline.  .  .  .  .  .  . ,  ,  Q 

Lecithins  may  be  derivatives  of  either  stearic,  palmitic  or  oleic  aclc}-  alone 
,r  mixed.  Ovolecithin  is  generally  assumed  to  be  mainly  stearyl,  i.e.,  cholm 
Listearylglycerophosphate,  and  plant  lecithin  to  be  mainly  an  oleic  acid 
>ody  but  the  fatty  acids  are  not  determined  with  certainty. 

Lecithin  Content  of  Various  Substances  in  percentages— 

1  O  A  l_j  V  ,-vl  lr 


Brain 

Heart  .  . 

Liver  .  . 

Kidneys .  . 

Lung  .  . 

Spinal  Cord 
Nerve  Tissue  (dry) 
Blood  Corpuscles 
Mushrooms  .  . 
Ovolecithinum  ( B.P.C 
md  is  required  to  contain 


16- 0  Egg  Yolk 

4-5  Peas  .  . 

4-3  Lupin  Seeds 

8-5  Ergot  .  . 

1  -5  Yeast  (dry) 

1 1  0  Barley  .  . 

17- 0  Wheat  and  Rye 

0-46  Green  Peas 

0-9 


12-0 

1-2 

2-0 

1*7 

2-0 

0-7 

0-6 

0-15 


’34)  is  the  lecithin  prepared  from  dried  egg-yolk 

d  is  required  to  contain  8-5%  of  phosphorus.  .  f 

If  the  cadmium  compound  of  “lecithin”  is  recrystallised  from  a  mixture  o 
■thyl  acetate  and  80%  alcohol  the  true  lecithin  can  be  freed  from  kephalin  and 
hen  liberated  from  its  cadmium  compound  by  means  of  ammonium  carbonate. 

Determination  of  Lecithin  in  Preparations.  Extract  1  g  to  2  g  of  a  lecithin 
^reparation,  or  5  g.  to  20  g.  of  a  food  stated  to  contain  it  with  96%  alcohol— first 
n  the  cold  and  then  twice  under  a  reflux  condenser.  Then  extract  the  insoluble 
portion  with  boiling  chloroform  2  hours.  The  combined  alcohol  and  chloroform 
extractives  are  evaporated  and  the  residues  are  digested  for  -  hours  with  ml. 
pf  chloroform  to  separate  the  lecithin  from  phosphoric  acid,  glycerophosphoric 
icid  etc  To  estimate  phosphorus  pentoxide  in  the  purified  extractive,  incinerate 
md  oxidise  with  sulphuric  and  nitric  acids  or  ignite  with  magnesium  oxide,  and 
bring  to  weight  as  pyrophosphate  in  the  usual  manner.  1  he  factor  1 1  ’3b  is  used 
to  convert  the  amount  found  of  P 20  5  into  lecithin.  .  ,  , 

Lipoids  are  an  essential  in  the  food  of  animals.  Among  the  lipoids  there 
is  a  series  of  definite  phosphatides,  of  which  the  molecule  consists  of  glycero¬ 
phosphoric  acid  and  a  fat  acid  with  a  nitrogenous  base.  Each  organ  of  the  body 
elaborates  one  or  more  specific  lipoids.  Organs  or  glands  which  are  insufficient 
ar  impaired  are  found  to  lack  lipoids,  their  power  to  elaborate  them  from  the 
materials  of  the  blood  being  diminished. 

LIGAMENTA 

Ligamentum  Crispi  (B.P.C.  ’34).  Crepe  bandage  when  fully 
extended  should  measure  not  less  than  twice  the  length  of  the 
unstretched  bandage;  after  being  fully  extended  for  one  minute, 
it  returns  to  not  more  than  two-thirds  the  fully  extended  length. 
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Contains  not  less  than  33-3%  of  wool,  all  in  the  warp.  A  3-inc]: 
bandage  contains  in  the  warp  not  less  than  47  cotton  threads  anc 
94  wool  threads  with  2  two-fold  binding  threads  at  each  edge 
There  are  one  two-fold  cotton  thread  (right  twist),  2  wool  threads 
one  two-fold  cotton  thread  (reverse  twist),  2  wool  threads,  in  the 
warp  threads.  Count  of  the  wool,  not  coarser  than  25’s  and  no 
finer  than  30’s  (worsted  count).  The  warp  threads  are  made  of  two 
fold  cotton  yarn  with  a  finished  count,  after  doubling,  not  finea 
than  two-fold  20’s  and  containing  not  fewer  than  54  folded  turns 
per  inch.  Weft  should  consist  of  20’s  count  cotton  threads 
numbering  not  less  than  25  per  inch  when  fully  stretched.  Weiglr 
of  3  inch  wide  fully  stretched  bandage,  not  less  than  617  grains 
per  5  yards. 

Ligamentum  Domettae  ( B.P.C .  ’34).  Domette  bandage  contains  not  less 
than  66-6%  of  wool.  Foreign  matter,  not  more  than  2%;  weight  of  2  inch  by 
6  yards  bandage,  not  less  than  440  gr.  Minimum  average  number  of  threads 
per  inch,  40  in  the  warp  and  22  in  the  weft,  and  the  total  number  per  sq.  inch,  65 

Ligamentum  Elasticum  Adhesivum  (B.P.C.  ’34).  A  fully  stretched 
elastic  adhesive  bandage  of  3  inches  by  5  yards  contains  not  less  than  2  oz.  oi 
rubber  adhesive  compound,  and  after  removal  of  this  and  other  foreign  matter 
and  correcting  for  natural  moisture  regain,  weighs  not  less  than  1-75  oz.  Wher 
released  the  fully  stretched  bandage  returns  to  not  more  than  80%  of  its  length. 
Warp  threads  not  less  than  44  per  inch  and  made  of  two-fold  cotton  yam  with  a 
finished  count,  after  doubling,  not  finer  than  two-fold  26’s  and  containing  not 
fewer  than  44  folded  turns  per  inch,  and  woven  2  ends  right  twist  and  2  ends 
reverse  twist.  Weft  threads  not  less  than  20  per  inch  when  fully  stretched,  and 
of  cotton  yarn  not  finer  than  8-5’s. 

Ligamentum  Lanulae  (B.P.C.  ’34).  Flannel  bandage  must  contain  not 
more  than  3%  of  foreign  matter.  Weight,  not  less  than  900  gr.  per  2  inches  by 
6  yards.  Minimum  average  threads  per  inch,  26  in  the  wrarp  and  28  in  the  weft. 

Ligamentum  Linae  (B.P.C.  ’34).  Bleached  calico  bandage  contains  noi 
more  than  1-5%  of  foreign  matter.  Weight,  not  less  than  210  gr.  per  2  inches  by 
4  yards.  Minimum  average  threads  per  inch,  67  in  the  warp  and  58  in  the  weft 

Ligamentum  Linae  Crudae  (B.P.C.  ’34).  Unbleached  calico  bandage  con¬ 
tains  not  more  than  10%  of  foreign  matter.  Weight,  not  less  than  250  gr.  pel 
2  inches  by  4  yards.  Minimum  average  threads  per  inch,  65  in  the  warp  and  6C 
in  the  weft. 

Ligamentum  Pastae  Zinci  (B.P.C.  ’34).  The  warp  of  zinc  paste  bandage 
should  be  of  cotton  yam  of  a  count  not  finer  than  40’s  and  not  heavier  than  30’s 
and  from  30  to  35  threads  per  inch;  the  weft,  of  cotton  yarn,  26’s  to  16’s  and  2( 
to  25  threads  per  inch. 

Ligamentum  Sindonis  (B.P.C.  ’34).  Muslin  bandage  contains  not  more 
than  1-5%  of  foreign  matter.  Weight  per  2-5  inches  by  6  yards,  not  less  thar 
190  gr.  Minimum  average  threads  per  inch,  48  in  the  warp  and  30  in  the  weft 

Ligamentum  Textum  Apertum  (B.P.C.  ’34).  Open-wove  bandage 

contains  not  more  than  1-5%  of  foreign  matter.  Weight  per  2  inches  by  4  yards 
not  less  than  200  gr.  Minimum  average  threads  per  inch,  43  in  the  warp  anc 
27  in  the  weft.  Bleached  count  of  the  warp  yarn,  40’s  to  33’s. 


LINUM 

Linum  ( B.P .  ’32).  Should  contain  not  more  than  2%  o: 
foreign  organic  matter.  Linum,  U.S.P.  X ,  contains  not  more  thar 
2%  of  other  seeds  or  foreign  organic  matter.  Non-volatile  ether- 
soluble  extractive,  not  less  than  30%,  at  least  98%  of  which  i: 
saponifiable. 

Linum  Contusum  (B.P.  ’32).  Ash,  not  more  than  5%.  Should  yield  no 
less  than  30%  of  fixed  oil  having  the  characters  and  properties  of  Oleum  Lini 
B.P.  ’32,  when  continuously  extracted  with  ether. 
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LIQUOR  FORMALDEHYDI 

Liquor  Formaldehydi  ( B.P .  ’32).  Contains  37%  to  41  % 

/v  of  CH20.  Sp.  gr.,  1*080  to  1*095.  Estimated  by  the  formic 
•id  formed  on  warming  on  a  water-bath  with  hydrogen  peroxide 
id  N/l  sodium  hydroxide  and  back  titration  of  the  excess  alkali 
ith  N/l  sulphuric  acid  to  phenolphthalein,  a  blank  titration 
eing  performed.  Eiquor  Formaldehydi,  U.S.P.  A,  should 

mtain  not  less  than  37%  w/v  of  H*CHO. 

Formaldehyd  solutus,  P.G.  VI,  should  contain  at  least  3  5  /0  °1 
[•CHO,  determined  by  the  following  method: — About  1  g.  of 
Dlution,  accurately  weighed,  is  placed  in  100  ml.  flask  containing 
•5  ml.  of  water  and  2*5  ml.  of  N/l  potassium  hydroxide.  After 
haking,  make  up  to  100  ml.  10  ml.  of  the  solution  is  now 
lixed  with  50  ml.  of  N/l 0  iodine  and  20  ml.  of  N/l  potassium 
Lydroxide  added.  After  15  minutes,  add  10  ml.  of  dilute 
ulphuric  acid,  and  titrate  with  N/10  sodium  thiosulphate. 

For  every  0*1  g.  of  formaldehyde  solution,  at  least  23*3  ml.  of 
^/10  iodine  is  required,  so  that  for  the  saturation  of  the  excess 
odine  at  most  26-7  ml.  of  N/10  sodium  thiosulphate  is  necessary. 
Phis  represents  a  content  of  at  least  35%  formaldehyde  (1  ml. 

>f  N/10  iodine  =  0-00 1501  g.  of  formaldehyde,  using  starch  as 

ndicator).  . 

Formaldehydum  solutum,  P.  Helv.  V ,  should  contain  35 /0  to 
$6-5%  of  H-CHO  and  is  assayed  as  follows:— Dilute  about  6  g. 
vith  water  to  100  ml.;  to  25  ml.  add  3  drops  of  thymolphthalein 
md  neutralise  with  N/l  sodium  hydroxide  to  produce  a  blue 
;olour.  Add  a  freshly  prepared  solution  of  6*5  g.  of  solid  sodium 
sulphite  in  25  ml.  of  water  made  neutral  to  thymolphthalein  with 
SI/ 1  sodium  hydroxide,  shake  gently  and  titrate  with  N/l  hydro- 
:hloric  acid  until  the  solution  is  completely  decolorised.  Each 
millilitre  of  N/l  FIC1  is  equivalent  to  0*03002  g.  of  FFCHO. 

The  specification  of  the  Association  of  British  Insecticide  Manufacturers* 
(Bulletin  No.  82:  Ministry  of  Agriculture  and  Fisheries)  requires  Liq.  Formalde¬ 
hyde  to  be  a  colourless  solution,  neutral  or  faintly  acid,  containing  not  less  than- 
36%  nor  more  than  40%  w/v  formaldehyde. 

Formaldehyde  and  acetaldehyde  can  be  distinguished  and  determined,  when 
mixed,  with  dimedone  (dimethyldihydroresorcinol).  M^.  V.  Jonescu  and  H.. 
Slusanschi,  Bull.  Soc.  Chim.,  1933,  53,  909. 

The  addition  of  formaldehyde  to  milk  is  prohibited  by  the  Public  Health 
(Milk  and  Cream)  Regulations  1922,  and  by  the  Public  Health  (Preservatives  in 
Food)  Regulations  1925,  vide  Milk  Analysis. 

Formaldehyde  is  an  important  raw  material  in  the  artificial  silk  industry 
and  in  the  varnish  and  lacquer  trades. — Report  of  the  Department  of  Scientific 
and  Industrial  Research  on  “The  Production  of  Formaldehyde  by  Oxidation 
of  Hydrocarbons”  ( Chemistry  Research ,  Spec.  Rep.,  No.  1,  H.M.S.O.,  1927; 
Che.m.  &  Drugg.,  i/ 1928,  382).  . 

Determination  of  Formaldehyde  in  rablets.  A  colorimetric  method  of 
estimating  formaldehyde  and  paraformaldehyde  in  tablets,  using  Schiff  s  reagent. 
The  results  obtained  from  commercial  samples  varied  from  0-021  g.  to  0  002  g. 
in  commercial  formaldehyde  and  menthol  tablets  weighing  0-791  g.  and  0-69  g. 
respectively.  An  average  content  appears  to  be  about  0-01  g.— N.  Evers  and 
C.  M.  Caines,  Yearb.  Pharm.,  1921,  321. 

Poisoning  from  taking  300  g.  of  40%  formaldehyde.  Death  in  6  hours. — 
Pharm.  J.,  i/1924,  555. 
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Production  of  Formaldehyde  by  Intestinal  Bacteria.  Schryver’s  test  th 
most  delicate  and  reliable:  to  10  ml.  of  suspected  solution  add  2  ml.  of  1  %  solutio’ 
of  phenylhydrazine  hydrochloride,  then  1  ml.  of  5%  potassium  ferricyanid 
solution,  and  then  2  ml.  of  concentrated  hydrochloric  acid — a  pink  colou 
appears  if  formaldehyde  is  present  (this  colour  soon  fades,  but  is  brought  bach 
and  intensified,  by  hydrogen  peroxide).  Table  showing  results  of  tests  applie 
to  various  organisms.  Test  should  be  of  considerable  value  in  classification  an 
identification  of  bacteria. — B.  H.  Shaw,  Brit.  med.  J.,  i/1924,  461. 

Paraformaldehydum  ( B.P.C .  ’34).  By  the  oxidation  method  used  fo> 
Liquor  Formaldehydi,  it  contains  not  less  than  95%  of  (CH20)3.  Ash,  not  mor 
than  0  1%.  The  U.S.P.  X  also  requires  a  purity  of  95%. 

Paraldehydum  ( B.P .  ’32).  Sp.  gr.,  0-998  to  1-000.  Distillation  range,  no 
more  than  10%  below  123°,  the  remainder  between  123°  and  126°.  M.p.,  no 
below  11°.  Complies  with  limit  tests  for  acidity,  acetaldehyde  and  peroxidise* 
compounds.  Paraldehydum,  U.S.P.  X,  should  comply  with  purity  tests  fo* 
impurities  derived  from  fusel  oil,  amyl  afcohol,  sulphate,  chloride,  free  aci* 
and  acetaldehyde. 


LIQUOR  HYDROGENII  PEROXIDI 

Liquor  Hydrogenii  Peroxidi  (B.P.  ’32).  Contains  2-5%  tc 
3-5%  w /v  of  H202,  corresponding  to  about  ten  times  its  volume 
of  available  oxygen.  Residue  on  evaporation  on  a  water-bath 
not  more  than  0-2%  w/v.  Complies  with  limit  tests  for  bariun 
and  acidity.  Assayed  by  titration  with  potassium  permanganate 
Liquor  Hydrogenii  Dioxidi,  U.S.P.  Xy  contains  not  less  than  3% 
by  weight  of  H202. 

P.G.  VI  gives  method  of  estimation  by  titrating  iodine  liberatec 
from  potassium  iodide. 

Preservatives . 

Benzoic  Acid  0-05%  added  to  hydrogen  peroxide  solution  is  said  to  be  '< 
good  preservative. 

Acetanilide  0-002%  with  hydrochloric  acid  0-02%,  or  with  phosphoric  acic 
0-1  %,  will  keep  10  vol.  hydrogen  peroxide  for  several  weeks.  The  first  combina^ 
tion  was  best  of  the  series,  but  the  loss  in  strength  is  nevertheless  grave.  Th< 
loss  after  keeping  4  years  amounted  to  70%  to  99%. — H.  R.  Jensen,  B.P.  Conf. 
1920. 

PHENACETIN,  0-1%,  has  been  found  more  effective  than  acetanilide  as  j 
stabiliser. 

Ethyl  alcohol  added  in  proportion  of  10%  by  volume  has  been  suggested 


LOBELIA 

Lobelia  (B.P.  ’32).  Contains  not  more  than  60%  of  stems  anc 
not  more  than  2%  of  foreign  organic  matter.  Acid-insoluble  ash 
not  more  than  5%.  Lobelia,  U.S.P.  X ,  should  contain  not  mor< 
than  10%  of  stems  and  2%  of  other  foreign  organic  matter,  anc 
should  leave  not  more  than  5%  of  acid-insoluble  ash.  Herb; 
Lobeliae,  P.  Helv.  V ,  when  assayed  by  the  process  prescribed 
yields  not  less  than  3%  of  alkaloids;  ash,  not  more  than  13%. 

Lobelinum  hydrochloridum,  C22H2702N,HC1,  is  official  in  the  P.G.  Vi 
Lobelinum  hydrochloricum,  P.  Helv.  V,  dried  over  sulphuric  acid,  contains  nc 
more  than  1%  of  moisture;  0-4  g.  in  20  ml.  of  water  at  20°  in  a  200  mm.  tub 
has  an  optical  rotation  of  —2-23°  to  —2-33°;  the  separated  alkaloid,  after  dryin 
over  sulphuric  acid  for  24  hours,  melts  at  a  temperature  not  below  116°.  Titre 
tion  with  sodium  hydroxide  to  phenolphthalein  should  show  not  less  than  99-3° 
of  C22H2702N,HC1. 
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MAGNESIUM 

Magnesii  Carbonas  Levis  ( B.P .  ’32).  Residue  on  ignition, 
2%  to  45%.  Magnesii  Carbonas,  U.S.P.  A,  by  titration  wit 
xcess  of  N/l  sulphuric  acid  and  N/l  sodium  hydroxide  to 
aethyl  orange,  contains  the  equivalent  of  not  less  than  39  2  /„  o 
dgO;  a  calcium  limit  equivalent  to  not  more  than  0  » ,0  is 
luded.  Magnesii  Carbonas  Ponderosus,  B.P.  32,  leaves 
esidue  on  ignition  of  42%  to  45%.  Magnesium  subcarbonicum 
».  Helv.  V,  yields  on  ignition  from  39-0 /„  to >44-1  ,4  of  residue 

md  the  residue  contains  not  less  than  99  /0  of  Mg<J. 

Liquor  Magnesii  Bicarbonatis  (B.P.  ’32).  Should  contain  not  less  than 
, ,y.4* of  Mg  (HCOj)i.  Assayed  by  titration  of  total  alkalinity  to  methyl 
Irange  with  subtraction  of  the  alkali  limit  titration  obtained  by  boiling  the 

^ 'Mag ne s U  U H y dr oxidu m  ’34 )?"&».  =  58-34.  Residue  on 

gn\iistura  Magnesii  Hydroxidi  (B.P.  ’32).  Contains  the  equivalent  of  7  -75% 
;o  8-75%  w/v  of  Mg(OH)2.  Magma  Magnesiae,  U.S.P.  X,  contains  not  less  than 

7  MagnM°Oxidum  Leve  (B.P.  ’32).  MgO=40-32.  Loss  on  ignition  not 
more  than  5%.  Magnesii  Oxidum,  U.S.P.  X,  loses  not  more  than  /o 
Snition  and  then  contains  not  less  than  96%  MgO,  by  titration  of  alkalinity  to 
methyl1  orange  less  the  calcium  determined  as  for  the  carbonate.  Magnesii 
Oxidum  Ponderosum,  B.P.  ’32,  loses  not  more  than  5%  on  ignition.  The 
U.S.P.  X  substance  loses  not  more  than  10%  on  l8™tion  then  con ^ams 

not  less  than  96%  of  MgO.  Magnesium  oxy datum,  P.  Helv.  f  ,  loses  not  more 
than  15%  of  its  weight  on  ignition,  and  the  ignited  substance  contains  not  less 

Magnesium  mfttl  may  prove  dangerous  in  certain  conditions  e.g.,  when 
powdered  mixed  wilh  an  equal  quantity  of  silver  nitrate,  and  a  drop  of 
water  added,  a  slight  explosion  with  hash  may  occur.  With  mercuric  nitrate 
there  is  vigorous  reaction;  brown  fumes  rise  but  there  is  no  flash. 

Magnesfum  and  palladious  chloride  together  in  certain  proportions  will 

cause  water  to  decompose  at  ordinary  temperature.  ,  F»;0crk1v<» 

Maenesia  Mixture.  Solution  of  Magnesium  Ammonio- Sulphate.  Dissolve 
magnesium  sulphate  20,  ammonium  chloride  40  in  water  160,  add  ammonia 
solution  84.  Allow  to  deposit  in  a  stoppered  bottle  before  use.  Employed  tor 
the  gravimetric  determination  of  phosphates.  Ammonium  magnesium  phosphate 
is  precipitated  and  converted  by  incineration  into  magnesium  pyrophosphate, 

Mg2P  2O7. 


MENTHA  PIPERITA 

Mentha  Piperita  (B.P.C.  ’34).  Should  contain  not  more  than 
2°/  of  foreign  organic  matter,  and  yield  not  more  than  2%  ot 
acid-insoluble  ash.  Mentha  Piperita,  U.S.P.  X ,  contains  not  more 
than  2%  of  stems  more  than  3  mm.  in  diameter,  or  other  foreign 

organic  matter.  _n,  r 

Folia  Menthae  piperita?,  P.G.  VI,  yields  not  less  than  0-7 /0  ol 

volatile  oil. 

Oleum  Mentha:  Piperita:  (B.P.  ’32).  Contains  4-5%  to  9%  w/w  of  esters, 
calculated  as  menthyl  acetate,  CltH„0,,  and  not  less  than  46  /„  w/w  of  free 
menthol  C,«H,»0.  Sp.  gr.,  0-902  to  0-910.  ao,  —18  to  — 32  .  riD20“,  '  '460  to 
1  *470.  Soluble  in  4  volumes  of  alcohol  (70%,  sp.  gr.  0-8896  to  0-8901).  Assayed 
for  ester  content  by  boiling  the  neutralised  oil  with  N/2  alcoholic  potash  for 
1  hour  and  back  titrating  with  N/2  sulphuric  acid,  and  performing  a  blank; 
the  acetylated  oil  obtained  by  boiling  gently  for  2  hours  with  acetic  anhydride 
and  anhydrous  sodium  acetate,  washing  the  product  and  drying  over  anhydrous 
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sodium  sulphate,  is  treated  as  for  the  ester  determination.  The  free  alcohols 
are  calculated  from  the  ester  values  of  the  original  and  acetylated  oils  using  the 
B.P.  formula.  Oleum  Menthae  Piperitae,  U.S.P.  X,  contains  not  less  than  5% 
of  esters  as  menthyl  acetate,  and  not  less  than  50%  of  total  menthol,  free  and  as 
esters.  Assayed  similarly  to  the  B.P.  process  and  an  equation  for  calculation 
is  given. 

The  Food  and  Drug  Administration  of  the  U.S.  Dept,  of  Agriculture  define 
oil  of  peppermint,  for  food  purposes,  as  the  volatile  oil  obtained  from  peppermint 
( Mentha  piperita  L.),  containing  not  less  than  50%  by  weight  of  menthol. — 
S.R.A. ,  F.D.,  No.  2,  Rev.  4,  Aug.,  1933. 

English  and  American  oils  are  distilled  from  Mentha  piperita.  Two 
varieties  are  used,  black  and  white;  the  former  gives  the  larger  yield  of  oil  and  is 
almost  exclusively  used,  but  the  latter  gives  an  oil  of  finer  quality. 

Studies  of  the  genus  Mentha. — Kremers,  Perfuni.  essent.  Oil  Rec.,  1925,  409, 
and  ibid.,  1926,  90. 

For  identity  of  aldehydes,  ketones,  etc.,  in  American  oil,  also  American 
peppermint  distillation,  see  Bulletin  No.  1555,  U.S.  Dept,  of  Agriculture, 
which  also  gives  details  of  types  of  plants,  soil,  cultivation  and  distillation. 
Tabulated  figures  for  a  large  number  of  oils  taken  over  two  seasons  are  given 
by  Lazell  ( Perfuni .  essent.  Oil  Rec .,  1928,  183). 

Evaluation  of  menthone  in  peppermint  oil.  Determination  as  the  semi- 
carbazone  is  compared  with  the  oxime  method. — Reilley,  Moonan  and  Drumm, 
Perfum.  essent.  Oil  Rec.,  1931,  378. 

Japanese  peppermint  oil  is  obtained  from  Mentha  arvensis.  Undemen- 
tholised  oil  contains  about  85%  of  menthol,  dementholised  oil  about  50%; 
both  varieties  are  commercial  oils.  Details  of  the  distillation  of  peppermint 
oil  in  Japan  are  given  in  Perfum.  essent.  Oil  Rec.,  1931,  241.  For  the  constitution 
of  the  high  boiling  fraction  of  Japanese  oil  see  Shinosaki  and  Nagasawa,  Perfum. 
essent.  Oil  Rec.,  1931,  172. 

The  principal  terpenes  in  the  oil  are  limonene  and  a-pinene,  and  the  sesqui¬ 
terpene  fraction  is  mostly  caryophyllene. — Duncan  and  Short,  J.  Soc.  chem. 
Ind.,  Bond.,  1931,  198  T. 

Some  difficulty  has  been  experienced  in  obtaining  American  oils  containing 
the  B.P.  limit  for  free  menthol.  Japanese  oil,  from  Mentha  arvensis,  is  not 

B. P.,  and  redistilled  Japanese  mint  oils  will  no  longer  conform  to  B.P.  tests. — 

C.  T.  Bennett,  Pharm.  J.,  i/1933,  150. 

For  details  of  the  production  and  analytical  characters  of  Franco-Mitcham 
peppermint  oil  see  Perfum.  essent.  Oil  Rec.,  1926,  170,  and  for  Italo-Mitcham 
oil  see  Pharm.  J.,  i/1935,  289. 

A  peppermint  oil  from  WESTERN  AUSTRALIA  compared  favourably  with  the 
best  American  production  and  closely  resembled  English  distilled  oil. — E.  J. 
Parry,  Perfum.  essent.  Oil.  Rec.,  1924,  188. 

Menthol  and  Peppermint  Oil  in  Alcohol  Solution — Test  to  Distinguish. 

When  tincture  of  iodine  is  added  to  a  solution  of  peppermint  oil,  several  drops, 
more  or  less,  may  be  added  before  the  yeliow  tint  of  iodine  is  perceptible. 
With  a  solution  of  menthol  there  is  no  absorption,  so  the  yellow  tint  is  seen 
at  once. 

Oleum  Menthae  Viridis  ( B.P.C .  ’34).  By  the  method  of  the  B.P.  for 
carvone  by  digestion  with  hydroxylamine  hydrochloride  and  titration  of  the 
liberated  acid  with  N/l  alcoholic  potash  to  dimethyl  yellow,  not  less  than  42% 
of  carvone  is  indicated.  Sp.  gr.,  0-920  to  0-940.  ocd,  —34°  to  —55°.  wd20°> 

1-483  to  1-490.  Soluble  in  three  volumes  of  alcohol  (90%,  sp.  gr.  0-8334  to 
0-8340).  Oleum  Menthae  Viridis,  U.S.P.  X,  yields  by  the  sodium  sulphite 
absorption  not  less  than  43%  by  volume  of  carvone;  sp.  gr.  at  25°,  0-917  to 
0-934;  ocd  at  25°,  —38°  to  —  56°;  wd20°,  1  -4820  to  1-4900. 

The  U.S.P.  X  minimum  standard  is  lower  than  the  quality  of  the  market 
product  warrants,  ocd,  —48"  to  —59°  and  a  minimum  carvone  content  of  50% 
are  justified. — Warren,  Quart.  J.  Pharm.,  1933,  595. 

Oleum  Pulegii  (B.P.C.  ’34).  Contains  not  less  than  85%  v/v  ofpulegone 
Sp.  gr.,  0-930  to  0-960;  ocd,  +14°  to  +28°;  «D20°,  D475  to  1-490.  Soluble  in 
three  volumes  of  alcohol  (70%,  sp.  gr.  0-8896  to  0-8901).  Assayed  by  measure¬ 
ment  of  the  oil  unabsorbed  by  sodium  sulphite  solution  and  deduction  from  the 
original  volume. 
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Menthol  (B.P.  '32).  CuHa„0  =  156-2  M^,.,  42^  to  «°-ha>Rf^.  “f 

^"an/cLphes  withtests  for  wax,  paraffin  or  organic  substances,  and 

Xuino  may  prove  misleading,  as  there 
further  investigation1 cff^h^two1  phnt^Ca/armrltha 

M»m«  *!>«*«  Benth  both  known  as  tabaqmllo  £  tlatt  ’il  present 

KwSeTc*™.  &  fi/1928.  649. 


MYRISTICA 

Mvristica  (B.P.  ’32).  Nutmegs  should  consist  only  ofthedned 
ernels  of  Mvristica  fragrant.  Myristica,  U.S.P.  A,  yields  no 
ess  than  25%  of  non-volatile,  ether-soluble  extractive  and  not 
nore  than  0-5%  of  acid-insoluble  ash. 

>r*  without  a  coating  of  lime.  Contains >  not  less  '^20 /^o^non-votode  ether 
iXtract,  not  more  than  '  ■  hydrochloric  acid.  Macassar  nutmeg,  Papua 

^ermale'nuft^n Nutmeg!  ^he  dried  seed  o i  MynsUca  argentea 
Warb.,  deprived  of  its  testa.— S.R.A.,  F.D.  Mo  z,  tiev.  eiug. 

.  ..  _  /Dp  >Q9i  Sn  <2r  0-880  to  0-925.  aD,  +10  to +50  , 

°leUin47i4ito1l  488  Residue  on  evaporation  in  a  flat  dish  on  a  water-bath, 

+  12°  to  +30°,  Wd20°,  1*4780  to  1-4895. 

dS  2*  -  -  --trs 

+  14°;  wd20°i  l*500  to  1'533*  oa  •  , 

«*■  ThpFood  and  Drug  Administration  of  the  U.S.  Dept,  of  Agriculture 
define  macl  as  the  dried  arillus  of  Myristica  fragrans  Houtt  Contains  not  less 
20+  nor  more  than  30%  of  non-volatile  ether  extract,  not  more  than  10  +  of 
Sfide^  fibre  noT more  than  3%  of  total  ash,  and  not  more  than  0-5%  of  ash 
insoluble  in’ hydrochloric  acid  Macassar  mace  arlUus 

M The  C Nut tneg** Industry^ principal  sources*  of  supply  are  .he  Dutch 

?4ttoe2StimesmGranada^mitm^sdare<nm',inf«iorebu+reXHable1m  t/eTonfused 
with  the  Papuan  (New  Guinea)  false  long  nutmeg  derived  from  M.  argentea ^ 
which  is  of  inferior  quality,  but  resembles  the  genuine  m  external  appearance. 
Bull.  imp.  Inst.,  Lond.,  1933,  SI,  2,  197. 

Oil  distilled  from  nutmegs  of  M.  argentea  has  an  odour  reminiscent  of  sassa¬ 
fras. — Gildermeister  and  Hoffman. 

The  oil  distilled  from  Granada  nutmegs  seems  to  differ  from  that  of  E.  Indian 

nntmpfTs  with  a  tendencv  to  a  lower  specific  gravity.  .  •  , 

The^oil  distilled  from' mace,  although  smaller  in  yield  is  almost  indistinguish¬ 
able  from  nutmeg  oil. 

The  nutmegs  of  commerce. — E.  M.  Holmes,  Pharm.  J .,  i/1909,  419,  459,  see 
also  Chem  &  Drugg.,  i/1914,  160. 

Constitution  of  oil  of  nutmeg.— F.  B.  Power  and  A.  H.  Salway,  Trans .  chem . 
Soc.,  1907,  91,  2037. 
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NICOTINA 

The  specification  of  the  Association  of  British  Insecticide 
Manufacturers  (Bulletin  No.  82:  Ministry  of  Agriculture  and 
Fisheries)  for  nicotine  requires  the  material  to  be  free  from  coal 
tar  bases  and  the  nicotine  content  to  be  declared. 

Nicotine  is  a  powerful  poison  when  applied  to  the  skin.  Collapse  of  a  girl  in 
an  insecticide  factory  following  the  spilling  on  her  overall  sleeve  of  2  drachms 
of  95%  solution.  Saved  by  emetics  and  scrubbing  the  skin  with  soap  and  cold 
water  (hot  water  accelerates  absorption). — L.  P.  Lockhart,  Brit.  med.  J., 
i/1933,  247;  see  also  A.  M.  Aitken,  ibid.,  341. 

Accidental  poisoning  of  an  American  florist  by  spilling  on  the  clothes  an 
insecticide  containing  40%  of  free  nicotine.  Nausea,  vomiting,  sweating  and 
dyspnoea.  Symptoms  cleared  up  in  3  weeks. — J.  M.  Faulkner,  J.  Amer.  med. 
Ass.,  i/1933,  1664. 

Insecticides .  The  Association  of  British  Insecticide  Manufacturers  have 
prepared  approved  specifications  with  method  of  analysis,  for  certain  insecticides 
and  fungicides.  By  requiring  such  substances  to  comply  with  the  specifications, 
purchasers  are  able  to  obtain  standard  products  of  high  quality. 

The  products  include  lead  arsenate  in  powder  or  paste,  lime-sulphur  solution, 
nicotine  and  nicotine  sulphate,  copper  sulphate,  burgundy  powder,  cheshunt 
compound,  soft  soaps  for  spraying,  sodium,  potassium  and  calcium  cyranides,  and 
formaldehyde. — Bulletin  No.  82,  1934,  Ministry  of  Agriculture  and  Fisheries. 


NUX  VOMICA 

Nux  Vomica  ( B.P .  ’32).  Contains  not  less  than  1*2%  oi 
strychnine  and  not  more  than  1  %  of  foreign  organic  matter, 
Assayed  by  continuous  extraction  with  a  mixture  of  alcohol,  dilute 
solution  of  ammonia  and  chloroform  (12  :  1  :  4),  followed  by 
evaporation  of  the  solvent  and  extraction  with  sulphuric  acid  from 
a  chloroform  mixture;  the  total  alkaloids  are  then  extracted  with 
chloroform  from  ammoniacal  solution,  the  solvent  evaporated, 
alcohol  added,  and  evaporated;  the  residue  is  dissolved  in  15  ml 
of  3%  sulphuric  acid  and  2  ml.  of  nitric  acid,  allowed  to  stand  foi 
30  minutes  at  15°  to  20°,  made  alkaline  with  sodium  hydroxide  anc 
extracted  with  chloroform;  the  residual  strychnine,  after  drying 
for  30  minutes  at  100  ,  is  titrated  with  N/10  sulphuric  acid  tc 
methyl  red  or  cochineal. 

Nux  Vomica,  U.S.P.  X ,  contains  not  less  than  2-5%  of  tota 
alkaloids  of  Nux  Vomica;  assayed  by  the  aliquot  part  method 
macerating  with  ether-chloroform  and  finally  extracting  wit! 
chloroform  and  estimating  the  alkaloid  volumetrically.  Semer 
Strychni,  P.G.  VI,  contains  not  less  than  2-5%  of  total  alkaloic 
of  Strychnos  nux  vomica  Linne.  Semen  Strychni,  P.  Helv.  V 
contains  not  less  than  2*5%  of  total  alkaloid  and  the  powder  fo: 
administration  is  adjusted  with  lactose  to  contain  2*5%  of  tota 
alkaloid. 

Strychnos  cinnamomifolia  from  Travancore.  Total  alkaloidal  content  fron 
2-432%  to  2-801%,  only  about  0-3%  being  strychnine.  The  seeds  close! 
resemble  those  of  S.  Nux-vomica,  but  have  not  been  commercially  exploited.— 
G.  R.  A.  Short,  Yearb.  Pharm.,  1924,  646. 

Benzol  (B.P.  ’98)  is  not  such  a  good  solvent  for  strychnine  as  chloroform  bu 
is  advised,  in  preference  to  the  latter,  if  used  in  larger  quantity  for  extraction  ii 
the  estimation  process:  it  does  not  emulsify. — H,  Deane,  Pharm.  J.,  ii/ 1 924,  9f 
See  also  D.  B.  Dott,  ibid.,  251. 
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Almost  all  the  details  of  the  B.P.  ’14  assay  process  have  been  altered  since  it 
;ontained  about  five  separate  serious  sources  of  error.  P.  A.  W  .  belt,  Unarm.  J ., 

'/ 1933,  244. 

Toxicology _.  It  is  useful  to  extract  with  acetic  acid  and  alcohol.  The  alcohol 

assists  filtration.  ,  .  .  c ,  ■  , 

Nux  Vomica  Pulverata  (B.P.  ’32).  Adjusted  with  nux  vomica  of  higher  or 

Lower  alkaloidal  content,  or  with  lactose,  to  contain  1  T4%  to  1  -26%  of  strychnine. 

4sh,  not  more  than  3%.  .  _  .  .  .  XT/m 

Strychnina  (B.P.C.  ’34).  C21H2a02N2  =  334-2.  By  titration  in  excess  N/10 

sulphuric  acid  with  N/10  sodium  hydroxide  to  cochineal,  a  purity  of  not  less 
than  99%  should  be  indicated.  Ash,  not  more  than  0-1%.  A  limit  test  tor 
brucine  is  included;  no  reddish  colour  should  be  produced  with  a  mixture  ot 
equal  parts  of  nitric  acid  and  water,  btrychnine,  N.F.  I  ,  should  leave  not  more 

than  0-1%  of  ash.  .  ,  .  . 

Spectrum  of  Strychnine.  The  smallest  quantity,  e.g.,  1/500  gram,  can  be 
detected— useful  in  cases  of  poisoning.  Alkaloids  generally  give  characteristic 

SPsSychniniJHyd/o°chloridum  (B.P.  ’32).  CI1H„0,N„HC1>2H10  =  406-7. 
Should  lose  not  less  than  7%  and  not  more  than  9%  at  110°.  Ash,  not  more 
than  0-1%. 

Volumetric  estimation  of  Liq.  Strychninae,  using  N/10  potassium  dichromate, 
which  precipitates  the  alkaloid  quantitatively  from  slightly  acid  solution. — 
J.  Rae,  Pharm.  J.,  i/1928,  270. 

Strychninae  Nitras  (B.P.C.  ’34).  C2iH2202N2,ITN03  =  397-2.  Ash,  not 

more  than  0-1%.  Complies  with  limit  tests  for  brucine  and  sulphate.  The 
U.S.P.  X  salt  should  leave  not  more  than  0-1  %  of  ash  and  comply  with  tests  for 
acidity,  readily  carbonisable  substances,  brucine,  chloride  and  sulphate. 

Strychninum  nitricum  is  the  only  form  of  strychnine  official  in  the  P.  Helv  V . 
When  titrated  with  N/10  sodium  hydroxide  using  phenolphthalein  as  indicator, 
it  should  contain  not  less  than  99-5%  of  C21H22  0  2N2,HN03.  __ 

Strychninae  Sulphas  (B.P.C.  ’34).  (C21H22  0  2  N2)2,H2S04,5H20  =  856  o. 

Loss  at  100°,  9%  to  11%.  Ash  limit,  0-1%.  Complies  with  the  limit  test 
for  brucine.  Strychninae  Sulphas,  U.S.P.  X ,  leaves  not  more  than  0-1%  of 
ash  and  complies  with  tests  for  acidity,  readily  carbonisable  substances  and 
brucine. 

Quantitative  methods  for  the  determination  of  quinine  and  strychnine  in 
tablets  are  described  in  Methods  of  Analysis  (A.O.A.C.,  1930,  472). 


(ESTRINUM 

The  generic  term  cestrin  is  given  to  the  hormones  present  in  the 
ovaries  and  certain  other  tissues  of  animals.  They  are  identified 
by  their  power  to  transform  the  vaginal  epithelium  of  ovariec- 
tomised  rats  or  mice  from  the  dicestrus  to  the  oestrus  form. 
Human  pregnancy  urine  contains  3-hydroxy- 1 7-keto- 1  :  3  :  5- 
oestratriene,  C18H2202,  known  as  oestrone,  ketohydroxyoestrin,  or 
the  follicular  hormone,  and  3  :  10  :  1 7-trihydroxy- 1  :  3  :  5- 
oestratriene,  C18H2403,  called  oestriol,  trihydroxyoestrin,  or  the 
follicular  hormone  hydrate.  A  useful  general  account  of  the 
properties  of  these  compounds  is  given  in  the  B.P.C.  ’34,  p.  676 
et  seq. 

(Estrone 

The  standard  preparation  is  the  international  standard  which  is  a  quantity  of 
crystalline  ketohydroxyoestrin  kept  in  the  National  Institute  for  Medical 
Research,  London.  The  unit  is  the  amount  of  activity  in  0-0001  mg.  of  the 
standard  preparation. 

Biological  Test.  The  biological  test  is  made  on  mice  or  rats  from  which  the 
ovaries  have  been  removed.  The  removal  of  the  ovaries  is  accomplished  by 
making  lumbar  incisions  in  the  anaesthetised  anim,a|.  The  ovary,  together  with 
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adjacent  fat,  is  drawn  through  the  corresponding  incision,  a  silk  ligature  is  tied 
around  the  horn  of  the  uterus  and  the  ovary  is  cut  off.  The  changes  in  the  vaginal 
epithelium  characteristic  of  the  aestrous  cycle  then  are  arrested. 

If  a  drop  of  water  be  placed  in  the  vagina  of  a  normal  rat  or  mouse,  and  then 
withdrawn  and  examined  microscopically,  various  cells  are  seen.  When  the  rat 
is  not  on  heat,  during  dioestrus,  large  numbers  of  leucocytes  are  seen.  When  the 
rat  is  on  heat,  in  oestrus,  leucocytes  are  absent  and  the  cells  are  predominantly 
large  non-nucleated  squamous  cells.  OEstrus  recurs  every  4  or  5  days.  In  the 
ovariectomised  rat  the  vaginal  cells  are  chiefly  leucocytes,  and  there  is  no  cycle 
of  changes.  If  oestrone  is  injected  in  sufficient  amount  the  leucocytes  disappear 
and  the  squamous  cells  take  their  place  about  48  hours  later. 

When  an  unknown  preparation  is  to  be  tested  many  rats  or  mice  must  be  used, 
as  there  is  a  great  variation  in  the  response  of  individuals.  At  least  twenty 
should  be  injected  with  a  given  dose  of  the  standard,  and  twenty  others  with  a 
given  dose  of  the  unknown  preparation.  The  percentage  in  each  group  which 
pass  through  oestrus  can  then  be  determined,  and  the  relative  potency  of  the 
unknown  and  the  standard  is  calculated  by  means  of  a  curve  (Coward  and  Burn, 
J.  Physiol.,  1927,  63,  270)  relating  dose  to  percentage  response. 

(Estrone  is  sold  in  aqueous  solution  and  as  a  solution  in  oil.  Preparations  in 
aqueous  solution  must  be  compared  with  the  standard  aqueous  solution.  The  dose 
is  then  administered  to  rats  or  mice  in  at  least  three  injections  given  at  intervals 
of  not  less  than  8  hours.  Preparations  in  solution  in  oil  must  be  tested  in 
comparison  with  a  solution  of  the  standard  in  oil.  The  dose  is  then  given  as  a 
single  injection.  It  has  recently  been  shown  (Kaufmann,  Proc.  R.  Soc.  Med., 
1934,  May,  849)  that  the  doses  necessary  for  therapeutic  use  in  amenorrhaea 
are  much  greater  than  was  formerly  supposed,  being  from  100,000  to  1,000,000 
units.  These  doses  cannot  be  given  in  aqueous  solution  as  the  solubility  is  too 
low;  they  must  be  injected  in  solution  in  oil. 

QEstrus-producing  hormones. — E.  C.  Dodds,  Brit.  med.  J.,  ii/ 1 934,  1187. 

The  amount  of  oestrin  excreted  in  the  urine  of  cows  during  pregnancy  is  less 
than  50  international  units  per  litre  during  the  first  21  weeks  of  gestation. 
CEstrin  can  be  readily  detected  in  the  urine  at  the  23rd  week,  when  the  concen¬ 
tration  is  about  100  units  per  litre.  At  the  30th  week  700  units  were  obtained, 
and  at  the  37th,  17,000  units  per  litre. — M.  M.  O.  Barrie,  J.  B.  E.  Patterson  and 
S.  W.  F.  Underhill,  Quart.  J.  Pharm.,  1935,  No.  3. 

Progestin 

Progestin  is  a  hormone  secreted  by  the  corpus  luteum,  and  is  so  called 
because  it  has  the  property  of  bringing  about  that  proliferation  of  the  wall 
of  the  uterus  which  takes  place  at  the  beginning  of  gestation,  and  which  is 
known  as  progestational  proliferation.  It  can  be  estimated  in  extracts  of  corpus 
luteum  most  readily  on  the  immature  rabbit,  by  administering  doses  of  oestrone 
to  produce  initial  development  of  the  uterus,  and  then  by  injecting  the  extract 
of  the  corpus  luteum.  If  this  extract  is  active  it  causes  the  appearance  of  glands 
in  the  epithelial  lining  of  the  lumen  of  the  uterus  which  are  at  first  quite  short 
and  do  not  affect  the  deeper  stroma.  Further  development  results  in  the  glands 
extending  and  penetrating  deeper,  though  they  are  still  narrow.  Finally,  the 
glands  penetrate  nearly  to  the  myometrium,  and  they  become  distended.  The 
details  of  the  estimation  described  by  McPhail  (J.  Physiol .,  1934,  83,  145)  are 
that  rabbits  weighing  about  900  g.  receive  a  total  of  150  international  units  of 
oestrone  during  six  days  in  three  equal  doses  on  alternate  days.  The  injections 
are  in  solution  in  oil  and  made  into  the  muscles  of  the  hind  leg.  The  progestin 
is  then  injected  in  oily  solution  for  5  days,  at  the  end  of  which  the  rabbits  are 
killed  and  cross  sections  of  the  uterus  taken  for  histological  examination.  The 
degree  of  proliferation  produced  is  then  assessed  numerically  by  comparison 
with  a  scale,  and  the  average  figure  determined  for  a  group  of  animals. 
The  unit  is  the  amount  of  extract  required  to  produce  a  medium  degree  oi 
proliferation. 

Testicular  hormone.  Testicular  hormone,  also  spoken  of  as  the  male 
hormone,  is  available  in  oily  solution  as  Provironal  and  Hombreol.  It  has 
recently  been  synthesised,  the  product  being  known  as  androsterone. 

Biological  Tests.  There  are  two  methods  of  determining  the  potency,  by 
its  effect  in  producing  growth  of  the  cock’s  comb,  and  also  by  its  effect  in 
producing  growth  of  the  prostate  and  seminal  vesicles  of  the  rat. 

The  cock’s  comb  test  is  carried  out  on  white  leghorns  which  have  beer 
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strated  (capons).  In  such  birds  the  comb  regresses  to  a  very  small  size.  In- 
;tion  of 'the  extract  into  the  breast  muscles  leads  to  growth  of  the  comb,  the 
e  growth  being  proportional  to  the  dose  administered.  Usually  doses  are  given 
ily  for  5  days.  The  growth  of  the  comb  is  usually  measured  by  taking  a 
houette  photograph  and  measuring  the  area  of  the  comb  on  the  photograpn 
r  means  of  a  planimeter.  The  potency  of  some  preparations  is  expressed  in 
ick’s  comb  units  per  millilitre,  but  this  unit  has  no  constant  value. 

The  test  on  the  rat  is  performed  by  castrating  male  rats  not  more  than 
)  days  old.  They  are  left  for  30  days  during  which  time  the  prostate  and 
minal  vesicles  decrease  in  size  until  they  reach  a  steady  weight.  The  rats  are 
Len  injected  daily  for  7  days,  when  they  are  killed  and  the  prostate  and  seminal 
;sicles  are  dissected  and  fixed  in  Bouin’s  solution.  After  24  hours  they  are 
ried  in  blotting  paper  and  weighed.  When  the  weight  is  calculated  per  100  g 
ady  weight  of  rat,  the  percentage  increase  in  weight  over  that  of  uninjected 
mtrol  animals  is  proportional  to  the  dose  injected.  Hence  the  relative  potency 
f  two  extracts  can  be  determined  by  injecting  the  same  dose  of  each  into 
vo  groups  of  rats  and  determining  the  average  increase  in  weight  produced  by 

ich* 

It  is  probable  that  the  crystalline  hormone,  androsterone,  will  be  adopted 
5  the  international  standard,  and  a  unit  defined  as  the  activity  present  in  a  given 
weight  of  it. 


OLEA  ESSENTIALIA 

The  essential  oils  and  natural  perfumes  are  obtained  by  distil- 
ation,  solvent  extraction  and  cold  and  hot  enfleurage  processes. 
Distillation  yields  a  true  volatile  oil  but  is  not  suitable  where  the 
held  of  oil  is  very  small  or  the  product  is  damaged  by  heat.  The 
>rinciples  of  the  distillation  of  essential  oils  are  described  in  “A 
Treatise  on  Distillation,”  by  Durrans  ( Perfum .  essent.  Oil  Rec., 
1920,  154).  Solvent  extraction  has  largely  displaced  the  en- 
leurage  process  for  many  perfumes,  benzene  and  petroleum  ether 
Deing  used  as  solvents.  The  product  obtained  by  the  evaporation 
)f  the  solvent  contains,  besides  the  odorous  bodies,  resins,  waxes 
ind  colouring  matter;  these  are  separated  more  or  less  completely 
3y  treating  the  extract  with  alcohol,  refrigerating,  filtering  and 
evaporating  the  alcohol  to  obtain  “absolutes .”  Many  perfumes  are 
Tiade  by  this  process,  of  which  the  more  usual  are,  jasmine, 
Drange-flower,  carnation,  violet,  lilac,  rose,  cassie,  and  oak  moss. 
The  enfleurage  process,  in  which  the  odour  of  the  flowers  is 
taken  up  by  repeatedly  spreading  fresh  flowers  on  trays  coated 
with  fat,  or  by  immersing  them  in  melted  fat,  is  still  used  for 
jonquil,  jasmine,  tuberose  and  a  few  others.  The  fat  when  suffi¬ 
ciently  saturated,  is  extracted  with  alcohol  which  is  evaporated  to 
leave  the  “absolute .”  Some  account  of  the  process  is  given  in 
Chem.  &  Drugg .,  i/1927,  319. 

For  further  information  as  to  sources,  constituents,  methods  of  distillation, 
yields,  analytical  and  physical  data,  etc.,  see  Die  Atherischen  Ole ,  by  Gilder- 
meister  and  Hoffman;  Chemistry  of  Essential  Oils  and  Artificial  Perfumes,  by 
E.  j.  Parry;  Essential  Oils,  by  H.  Finnemore;  also  Umney,  Perfum.  essent.  Oil 
Rec.,  July,  1912;  and  Bovill,  Mfg  Chem.,  Jan.-Feb.,  1932.  For  the  chemistry 
af  the  terpenes,  see  Durrans,  Perfum.  essent.  Oil  Rec.,  1929,  278,  also  L.  Ruzicka, 
ibid.,  1934,  85  and  117. 

Determination  of  Aldehydes .  The  following  method  is  recommended  by 
the  Essential  Oil  Sub-Committee  of  the  Committee  on  Uniformity  of  Analytical 
Methods  for  the  determination  of  aldehydes  in  oils  of  cassia,  cinnamon,  lemon- 
?rass,  orange,  bitter  almond,  cherry-laurel,  cummin  and  terpeneless  oils  of  lemon 
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and  orange: — -Weigh  out  exactly,  into  a  glass-stoppered  tube  approximately  150 
mm.  long  and  25  mm.  in  diameter,  a  suitable  quantity  of  the  oil,  add  5  ml.  of 
benzene  and  1 5  ml.  of  N/2  hydro xylamine  hydrochloride  reagent;  shake  vigorously 
and  titrate  with  N/2  alcoholic  potash  (60%  alcohol)  until  the  red  colour  changes 
to  yellow;  continue  the  shaking  and  titrating  until  the  full  yellow  colour  of  the 
indicator  is  permanent  in  the  lower  layer  after  shaking  vigorously  for  2  minutes 
and  then  allowing  to  stand  for  the  liquids  to  separate.  The  report  should  be 
consulted  for  further  details  and  for  the  different  factors  employed. — -Analyst, 
1934,  105. 

Micro-Chemistry  in  the  Domain  of  Essential  Oils  and  Perfumery 
Materials.  Apparatus  and  methods  are  described,  qualitative  tests,  and 
characteristics  of  materials. — Rosenthaler,  Perfum.  essent.  Oil  Rec.,  1930,  277. 

Estimation  of  Alcohols  in  Essential  Oils.  A  method  using  ortho- 
phosphoric  acid  as  a  catalyst.  Acetylation  is  completed  in  about  fifteen  minutes 
at  ordinary  temperatures.  The  process  is  not  satisfactory  for  oil  of  citronella. — 
Sabatay,  C.  R.  Acad.  Sci.,  Paris,  1934,  199,  1419. 

Identification  of  Phenols.  Methods  given  for  the  identification  of  thymol, 
carvacrol,  eugenol,  iso-eugenol,  and  vanillin  through  the  melting-points  of 
the  arylacetic  acids. — Reed,  Perfum.  essent.  Oil  Rec.,  1933,  190. 

The  Determination  of  Solubilities.  Report  of  Sub-Committee  on 
Uniformity  of  Analytical  Methods.  The  terms  used  to  describe  solubility 
are  described. — Analyst,  1930,  386.  The  alcohols  used  in  the  solubility  tests 
for  volatile  oils  should  comply  with  the  sp.  gr.  limits — 90%,  0-8334  to  0-8340; 
80%,  0-8634 •  to  0-8640;  70%,  0-8896  to  0-8901. 

Solubilities  of  perfumery  ingredients,  essential  oils  and  synthetics  in  ethyl 
alcohol. — Perfum.  essent.  Oil  Rec.,  1924,  283. 

Essential  oils  are  able  to  hold  water  in  solution,  particularly  those  which 
contain  a  large  proportion  of  oxygenated  bodies. — see  Umney  and  Bunken, 
Perfum.  essent.  Oil  Rec.,  May,  1912. 

Determination  of  Volatile  Oil  in  Drugs.  The  methods  for  the  deter¬ 
mination  of  essential  oils  in  drugs  involve  the  use  of  a  continuous  distillation 
apparatus  in  which  the  drug  is  distilled  in  steam  and  the  condensed  water, 
separated  from  the  oil,  is  returned  to  the  distilling  flask,  the  amount  of  oil 
obtained  being  measured  at  the  end  of  the  operation.  Considerable  variation 
has  often  been  found  in  the  yields  of  oil  from  different  samples  of  a  drug, 
and  it  is  desirable  that  minimum  limits  for  the  yield  of  the  essential  oil  in 
such  drugs  should  be  fixed.  A  method  for  certain  drugs  is  given  in  P.G.  VI. 
Apparatus  and  processes  have  also  been  described  by  J.  F.  Clevenger  ( Perfum . 
essent.  Oil  Rec.,  1928,  226),  G.  R.  A.  Short  {Quart.  J.  Pharm.,  1931,  444), 
Cocking  and  Middleton  (ibid.,  1932,  521,  also  1935,  No.  3),  Kuhn  {Pharm.  Ztg ., 
1934,99,  per  Quart.  J.  Pharm.,  1934,  691).  Further  research  is  desirable  in  this 
direction  in  order  to  obtain  a  method  for  the  standardisation  of  the  volatile  oil 
in  powdered  drugs. 

The  volatile  oil  contents  of  drugs  and  spices  may  be  determined  with  apparatus 
in  which  the  receiver  is  a  standard  separating  funnel  receiver  (V.  4)  as  specified 
by  the  Standardisation  of  Tar-Products  Tests  Committee.  Results  are  given  foi 
a  number  of  substances  including  nutmeg,  cinnamon,  clove,  caraway,  cardamom 
and  umbelliferous  fruits. — C.  E.  Sage  and  H.  R.  Fleck,  Analyst ,  1934,  614. 


TERPENELESS  ESSENTIAL  OILS 

Essential  oils  from  which  the  terpenes  and  sesquiterpenes  have  been  separatee 
by  fractional  distillation  in  vacuo  have  the  advantage  that  they  are  stronger  ir 
perfume  and  flavour  and  more  readily  soluble  in  diluted  alcohol  than  the  origina 
oils.  Some  oils,  e.g.,  clove  oil,  contain  so  small  a  proportion  of  terpenes  tha 
there  is  generally  no  point  in  rendering  them  terpeneless.  In  other  oils  th< 
proportion  of  the  terpenes  is  so  variable  that  the  yield  of  terpeneless  oil  differ: 
widely.  With  the  exception  of  the  citrus  oils,  which  are  prepared  in  both  th< 
terpeneless  and  sesquiterpeneless  forms,  the  term  terpeneless  generally  implie: 
an  oil  which  has  been  obtained  by  fractionation  and  is  free  from  both  terpene 
and  sesquiterpenes.  The  following  table  is  mostly  derived  from  Durrans 
Perfum.  essent.  Oil  Rec.,  1924,  240,  with  revisions,  1929.  In  the  original  articl 
a  number  of  physical  data  are  also  given. 
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Terpeneless  and  Sesquiterpene  less  Oils 


\bsinthe 

Angelica 

Aniseed 

Bay 

Bergamot 

Calamus 

Cananga 

Caraway 

Cardamom 

Cassia 

Cedarwood 

Celery 

Cinnamon  Leaf 
Citronella  (Ceylon) 

Citroneila  (java) 

Clove 

Coriander 

Cummin 

Dill . 

Eucalyptus  Globulus 

Fennel 

Geranium 

Ginger 

Grape  Fruit 

Hops 

Juniper  Berry 
Lavender  (French) 

Lemon 

Lemongrass 

Linaloe 

Limes  (Handpressed) 

Limes  (Distilled) 

Mandarin  Orange 

Neroli 

Nutmeg 

Orange 

Palmarosa 

Parsley 

Patchouli 

Pennyroyal 

Peppermint  (American)  .  . 
Peppermint  (Jap.  dementholisec 
Peppermint  (Mitcham)  .  . 
Petitgrain 
Pimento 

Pinus  Sibirica  (Abies) 

Rosemary  (French) 

Rose  Otto  (Stearopteneless) 
Sage 

Sandalwood 
Sassafras 
Spearmint 
Spike  Lavender 
Spike  (Spanish) 

Thyme 

Vetivert 

Ylang  (Manilla)  .  . 


Concen¬ 

tration 

1  vol .  Oil  soluble  in  Alcohol 

2  to  3  vols.  70% 

20 

3  vols.  70% 

1  -5 

10  vols.  80% 

2 — 3 

1 — 1  -5  vols  70% 

2-5 — 3 

1  vol.  80%;  3 — 4  vols.  7  0% 

25  vols.  60%;  3  vols.  70% 

(S 

1  vol.  90% 

2 

2  vols.  70%;  19  vols.  50% 

2 

2 — 3  vols.  70% 

2 

2  vols.  70% 

1  vol.  90% 

8 

2  vols.  80% 

3 

1  vol.  70%;  3  vols.  60% 

2 

2  vols.  70% 

1  -5 

2  vols.  70% 

1  -5 

2-5  vols.  60%;  1  vol.  70% 

1-5 

2  vols.  70% 

1  -5 — 2 

5 — 7  vols.  70% 

2 — 3 

2 — 3  vols.  70% 

2 — 3 

2  vols.  70% 

1-5 

1  vol.  90% 

1-5—2 

1 — 2  vols.  70% 

12 

2 — 4  vols.  80% 

50 

2  vols.  80% 

8 

1  vol.  80%;  20 — 30  vols.  70% 

10 

1  vol.  90% 

2 

1 — 2  vols.  70% 

25 

3  vols.  70% 

1  -5 

2  vols.  70% 

1  -5 

1  -5 — 3  vols.  70% 

6 

2  vols.  70% 

15—20 

1  -5  vols.  70% 

70 

2*5— 4  vols.  70%;  1-5  vols.  80% 

2 

2 — 2-5  vols.  70% 

8 

1  vol,  80%;  4  vols.  70% 

65 

2 — 3  vols.  70% 

1  -5 

2  vols.  70% 

10 

2  vols.  80% 

4 

1  vol.  95% 

2 

2  vols.  70% 

2 

3  vols.  70% 

2 

2-5  vols.  70%;  6  vols.  60% 

2 

2-5 — 3  vols.  70% 

2 

1  vol  80%;  3  vols.  70% 

1-5 

1  vol.  70% 

2—3 

3  vols.  70% 

2 

2 — 3  vols.  75% 

1-5—2 

1  — 1-5  vols.  70% 

6 

2 — 2-5  vols.  75% 

1  *5 

3 — 5  vols.  70% 

2 

1  vol.  90% 

4 

2  vols.  75% 

2 

2  vols.  70% 

1*5 

2  vols.  70% 

2—3 

2 — 3  vols.  70% 

10 

1  vol.  80% 

4—5 

1  —  1  -5  vols.  90% 
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ANTISEPTIC  POWERS  OF  ESSENTIAL  OILS 

The  antiseptic  power  of  a  number  of  essential  oils  was  determined  by 
W.  H.  Martindale,  Perfum.  essent.  Oil  Rec .,  Nov.,  1910.  The  Lancet 
carbolic  acid  coefficient  using  B.  Coli  communis  was  determined  either  in 
aqueous  or  in  saponaceous  solutions  according  to  the  solubility  of  the  particular 
oil.  As  an  outcome,  saponaceous  solutions  of  some  essential  oils  are  prepared 
under  the  name  of  perfumed  Formosyls  ( vide  Vol.  I).  The  values  found  were 
as  follows:  — 


Essential  Oil 

Carbolic 
acid  co¬ 
efficient 

Chief  chemical  constituents 

Origanum  Oil  (A) 

26 

82%  phenols,  e.g.,  carvacrol. 

Thymol  (S) . 

25 

Carvacrol  (S) 

21 

Thymol  (^1)  .  . 

19 

Thyme  Oil  (S) 

15 

46%  phenols  (thymol,  etc.). 

Thyme  Oil  (A) 

13 

46%  phenols  (thymol,  etc.). 

Geraniol  ( S )  .  . 

12 

Cinnamon  Leaf  Oil  ( S ) 

10 

86%  phenols,  e.g.,  eugenol. 

Cinnamon  Bark  Oil  ( S ) 

9 

52%  aldehyde,  e.g.,  cinnamic. 

Clove  Oil  (5) 

9 

90%  phenols,  e.g.,  eugenol. 

Cinnamic  Aldehyde  ( S ) 

8 

Citronellol  ( S ) 

8 

Cinnamon  Bark  Oil  ( S ) 

8 

82%  aldehyde,  e.g.,  cinnamic. 

Cinnamon  Bark  Oil  (A) 

7 

82%  aldehyde,  e.g.,  cinnamic. 

Rosemary  Oil  ( S )  .  . 

6 

68%  alcohols  estimated  as  geraniol. 

Otto  of  Rose  (S) 

6 

Cassia  Oil  (S) 

5 

83-5%  aldehyde,  e.g.,  cinnamic. 

Wintergreen  Oil  ( S ) 

5 

Methyl  salicylate. 

Eucalyptus  Amygd.  (S) 

5 

Phellandrene  and  eucalyptol. 

Lavender  Oil  (English)  (S) .  . 

5 

Esters  as  linalyl  acetate,  11%.  Other 
constituents  of  the  oil  are  linalool  as 
such,  esters  other  than  the  acetate, 
cineole  and  limonene. 

Lemon  Oil  ( S ) 

4 

Limonene,  citral,  4%  to  7%  citronellal, 
geranyl  acetate,  possibly  other  esters 
of  geraniol  and  citronellal. 

Almond  Oil,  Ess.  s.A.P.  ( S ) 

4 

Benzaldehyde  chiefly. 

Eucalyptol  ( S ) 

4 

67%  eucalyptol  together  with  pinene, 
phellandrene,  alcohols  and  aldehydes. 

Eucalyptus  Glob.  Oil  (S)  .  . 

4 

Garlic  Oil 

2 

Allyl  sulphide  chiefly. 

Light  Oil  of  Tar  (Rect.)  ( S ) 

2 

Volatile  bodies.  Contains  no  phenols. 

Santal  Oil  (S) 

n 

93-8%  alcohol  calculated  as  santalol, 

Ci  5H24O. 

Birch  Tar  Oil  ( S )  .  . 

lj- 

Stated  to  contain  guaiacol,  cresol  and 
pyrocatechin. 

Cade  Oil  ( S ) 

l 

1 

(A)  =  Aqueous  solution.  (S)  —  Saponaceous  solution. 


These  values  have  been  confirmed  and  others  added  to  the  list  by  later  in¬ 
vestigators.  The  following  are  some  of  the  more  important  references: — 

Carbolic  acid  coefficients  are  given  against  a  mixed  culture  of  Micrococcus 
catarrhalis  for  a  number  of  compounded  perfumes.  Isopropyl  alcohol  solutions 
have  slightly  greater  bactericidal  powers  than  ethyl  alcohol  solutions. — Dyche- 
Teague,  Perfum.  essent.  Oil.  Rec.,  1924,  6,  40  and  181;  see  also  Bryant,  ibid.,  252 

Germicidal  value  of  some  Australian  essential  oils.  Certain  oils  could  be  used 
in  place  of  phenol  or  cresols  as  preservatives  in  antisera. — Penfold,  Perfum, 
essent.  Oil.  Rec.,  1924,  127. 
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The  vapours  of  some  essential  oils  have  disinfecting 
awards  acid-fast  bacteria. — Otto  Schobl,  Philipp.  J.  Set.,  ,  »  P 

repnt  Oil  Rec 1924,  330. 

Oils  of  high  carbolic  acid  coefficient  are  more  likely  to  lower  tension ■ 

Extensive  tlbles  of  Rideal-Walker  coefficients  are  gwen.-S.  R.deal,  E.  K. 
tideal  and  A.  Sciver,  Perfum.  essent.  Oil  Rec.,  1928,  28d. 

Phvsioloeical  aspects  of  essential  oils  in  relation  to  constitution.  A  table  is 
•ivenyof  Rideal-W alker  coefficients  for  a  large  number  of  constituents  ol  essen  i 
ils — Malcolm  Dyson,  Perfum.  essent.  Oil  Rec.,  1930,  28/.  .... 

Germicidal  values  of  commercial  eucalyptus .oils.  The  “  s 

reha  not  the  highest  antiseptic  value. — Penfold,  Bull.  tech.  Mus.,  byd  y,  933. 

further  references  see  “A  Bibliography  of  Osmics,”  Perfum.  essent.  Oil 
R.ec.  Yearbook ,  1928.  _ _ 

NOTES  ON  INDIVIDUAL  ESSENTIAL  OILS 

For  notes  on  essential  oils  not  included  in  the  following  group ,  see 
inder  the  corresponding  drug ,  e.g.,  notes  on  Oleum  Cary ophy lit  are 
’ncluded  under  Cary  ophy  llum. 

OLEUM  ABIETIS 

Oleum  Abietis  (B.P.  ’32).  Contains  35%  to  45%  w/w  of 
-sters  calculated  as  bornyl  acetate,  C12H20O2.  Sp.  gr.,  (J  to 
>925.  aD-32°  to  -45°  «D20.,  1-466  to  1-476  Soluble  in  an 
-qual  volume  of  alcohol  (90%).  Assayed  by  the  B.P.  method  for 
esters,  by  saponification  of  2  g.  of  the  neutralised  oil  with  4(3  ml. 

of  N/2  alcoholic  potash  during  one  hour  on  a  water- bath. 

In  addition  to  oil  of  Siberian  fir,  there  are  several  pine-needle  oils  of  com¬ 
mercial  importance.  Oil  of  Pinus  sylvestris  has  very  variable  characters  according 
to  the  locality  in  which  it  is  produced.  Oil  of  Pinus  pumilio  was  official  in  the 
B.P.  ’98;  it  is  mainly  produced  in  the  Tyrol  and  has  the  foliowuig  charac  ers 

Sp.  gr.,  0-863  to  0-875;  ocD,  1-475  to  1-480;  «D20°,  ~4  to  *  15  »  esters  as 

b0Iny!ddid£j’  u/the  pine-needle  oils,  there  are  obtained  by  steam  distillation 
from  the  stumps  after  ?he  trees  have  been  felled  and  from  the  branches  and  waste 
materials  both  on  the  continent  and  in  America,  oils  known  as  steam  distilled 
nine  oils.”  These  oils  are  the  fractions  collected  after  the  light  terpenes,  which 
latter  is  sold  as  “steam  distilled  turpentine”  or  “wood  turpentine^  as  distinct 
from  “gum  turpentine”  obtained  by  distillation  of  the  oleo-resin.  The  differen 
fractions  sold  as  “steam  distilled  pine  oil”  vary  greatly  in  odour  according  to 
heir  boiling  points;  they  are  of  the  Pinus  palustns  type  and  are  extensively 
used  as  ingredients  in  disinfectants,  sprays  and  liquid  soaps,  and  as  solvents. 

Yields  of  pine-needle  oils  from  various  species  of  Abietineae.  -W/iUner,  Quart. 
J.  Pharm.,  1933,  253. 

Abietic  Acid  derivatives  and  decomposition  products.  J .  cnem.  ooc.  hos  r., 
i/1920,  232. 


OLEUM  AURANTII 

Oleum  Aurantii  (B.P.C.  ’34).  Residue  on  evaporation  2%  to 
4%  w/w;  sp.  gr.,  0-848  to  0-852  (sweet  orange)  or  0-852  to  0-856 
(bitter  orange).  ocD)  +95°  to  +99°  (sweet  orange)  or  +88'  to 
+  96°  (bitter  orange).  wD,0<>,  1-472  to  1-474  (sweet  orange)  or 
1-472  to  1-475  (bitter  orange).  The  first  10%  of  the  distilled  oil 
has  an  optical  rotation  the  same  or  only  slightly  lower  than  the 
original  oil.  Oleum  Aurantii,  U.S.P.  X,  is  derived  from  fresh  peel 
of  the  sweet  orange  onlv;  sp.  gr.,  0-842  to  0-846  at  25  ;  au, 
+  94°  to  +99°  at  25°;  nD20».  1-4723  to  1-4737.  Residue  on 
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evaporation  not  above  1 00°,  not  less  than  2% .  The  first  1 0%  of  the 
distilled  oil  has  an  optical  rotation  the  same  or  not  more  than  2° 
away  from  that  of  the  original  oil  and  a  refractive  index  from 
0*0008  to  0*0015  lower  at  20°. 

The  difference  between  bitter  and  sweet  orange  oils  is  not  greater  than  the 
variations  of  analytical  characters,  flavour  and  odour  so  that  they  cannot  be 
distinguished.  Tangerine  orange  oil  differs  greatly  from  orange  oil  in  flavour 
and  aroma;  it  contains  methyl  anthranilate  and  methyl  methylanthranilate, 
and  yields  a  distinctive  terpeneless  oil. 

The  principal  varieties  of  orange  oil  commercially  are  Sicilian,  West  Indian, 
Californian,  and  recently  S.  African.  The  last  two  show  a  low  residue  on 
evaporation. 

South  African  orange  oil.  Yield  of  oil  and  physical  data. — Perfum.  essent. 
Oil  Rec.,  1930,  111. 

Composition  of  Californian  orange  and  lemon  oils.  A  very  complete  report 
with  methods  of  analysis  and  tabulated  results. — Poore,  U.S.  Dept,  of  Agricul¬ 
ture,  Tech.  Bull.  No.  241,  per  Perfum.  essent.  Oil.  Rec.,  1932,  166. 

Residue  on  evaporation  and  other  data. — C.  T.  Bennett,  Perfum.  essent.  Oil 
Rec.,  1932,  2. 

Terpeneless  Oil  of  Sweet  Orange.  Berte  (  Yearb .  Pharm.,  1924,  102)  gives 
yield  of  terpeneless  oil  as  1*5%  and  the  following  figures: — Sp.  gr.,  0-883  to 
0-900;  ocd>  +25°  50'  to  +42°  20';  aldehydes  as  citral,  25%  to  43%;  esters  as 
linalyl  acetate,  14-8%.  The  sp.  gr.  is  sometimes  higher,  up  to  0-915. 

A  note  from  Sicily  says  the  process  of  manufacture  is  exactly  similar  to  that 
for  terpeneless  lemon  oil,  q.v.,  except  that  a  larger  quantity  of  terpenes  are 
distilled  off — about  95%.  No  physical  or  chemical  data  are  known  for  the 
finished  product,  as  it  is  only  very  rarely  distilled,  and  then  it  is  not  a  great 
success.  The  odour  of  the  terpeneless  orange  oil  does  not  pay  for  the  dis¬ 
tillation  in  many  cases. — The  terpeneless  orange  oils  on  the  market  are  usually 
“synthetic”  products,  i.e.,  a  mixture  of  which  the  chief  odoriferous  constituent 
is  methyl  methylanthranilate.  The  distillation  in  London  and  elsewhere  is  carried 
out  more  scientifically  than  in  Southern  Italy. 

Orange  Flower  Water  is  sold  in  many  grades,  and  is  sometimes  found 
adulterated  with  the  water  obtained  in  distilling  petit-grain  oil  (“Eau  de  Brouts”), 
and  even  with  synthetic  neroli.  The  following  modified  Legal’s  test  is  charac¬ 
teristic  of  the  genuine  product.  To  10  ml.  of  the  sample  add  0-5  ml.  of  10% 
sodium  nitroprusside  solution  and  2*5  ml.  of  5%  caustic  soda  solution,  and,  after 
15  seconds,  0-5  ml.  of  glacial  acetic  acid.  An  emerald  green  colour  is  produced, 
and  this  changes  to  violet-red  on  the  immediate  addition  of  2  ml.  of  10%  zinc 
sulphate  solution. — Perfum.  essent.  Oil  Rec.,  1924,  290. 

Petitgrain.  This  name  is  given  to  the  young  orange  fruits  which  fall  naturally 
after  “setting.”  Oil  of  petitgrain  is  distilled  from  them. 

Petitgrain  Oil.  Adulteration  with  terpinyl  acetate.  Detection  by  taking 
saponification  value  at  1  and  2  hours. — Perfum.  essent.  Oil  Rec.,  1912,  3,  240. 

Paraguay  produces  oil  of  petitgrain. — Perfum.  essent.  Oil  Rec.,  1913,  414. 


OLEUM  BERGAM0TT7E 

Oleum  Bergamottae  ( B.P.C .  ’34).  Contains  not  less  than  36% 
of  esters,  calculated  as  linalyl  acetate,  C12H20O2.  Sp.  gr.,  0*882  tc 
0*886;  aD,  +12  to  +24°;  «D20 o,  1*464  to  1*467.  Residue  or 
evaporation,  4%  to  5%  w/iv,  and  the  residue  has  an  acid  value  o 
20  to  50,  and  saponification  value  of  160  to  200.  Complies  witl 
tests  for  absence  of  certain  artificial  esters,  terpinyl  acetate,  anc 
glyceryl  acetate.  Oleum  Bergamottae,  N.F.  V ,  contains  not  les: 
than  36%  of  ester,  as  linalyl  acetate;  sp.  gr.,  0*875  to  0*880  at  25 
ar)  at  25  ,  -\  8  to  +  24  .  Tests  for  fixed  oils  and  for  chlorinatec 
compounds  are  included. 


OLEUM  CHENOPODII 
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Determination  of  afiulteration  witli Pj^  ^ge^is  taken^o? the  fact  that 
frpmy/acetate  i^muclTless^readUy ^saponified  tha^nafyl  acetate. 

OLEUM  CAJUPUTI 

Oleum  C-iiutmti  (B.P.  ’32).  Contains  50%  to  00%  w/zv  of 

•  ,  ?  Cajupuu  ^  Q  Q26  ao)  not  greater  than 

-^o  e’«Cl0.HliO462Sto  1-472.  Soluble  in  2  volumes  of  alcohol 

80°/  )  PA°ss'ayed  by  determination  of  the  freezing-point  o  a 
nixture  of  3  g. of  the  oil  and  2-1  g.  of  o-cresol,  the  freezing-point 
"eing  between  27-4“  and  35-1°.  Oleum  Cajuputi,  U.S.P.  X, 
hould  be  soluble  in  1  volume  of  80%  alcohol;  sp.  gr., 

^  nop)  of  of;0.  w  o  1-4660  to  1*4710. 

This  is  n°w  ^required  to  be  rectified  aprons  which  increases  the  proportion 

lhnqeSLutyToas.UThe  St  should  be Raised  to  65%-C.  T.  Bennett.  T.  T. 
docking  and  W.  H.  Simmons,  Pharm.  J.,  li/liWd,  S81. 

OLEUM  CEDRI 

Oleum  Cedri  (B.P.C.  ’34).  Sp.  gr.,  0-941  to  0-950;  aD> 
-25°  to  -46°;  nD20°,  1-495  to  1-510. 

agent  in  microscopy  is  the  ordinary  variety. 

OLEUM  CHENOPODII 

Oleum  Chenopodii  (B.P.  ’32).  Contains  not  less  than  65% 
zv/w  of  ascaridole,  C10H16O2.  Sp.  gr  0-960  to  0-980;  aD(- -4  to 
oo.  ^  1-474  to  1*479.  Assayed  Dy  titration  ol  the  iodine 

liberated  when  an  acetic  acid  (90%)  dilution  of  the  oil  is  allowed 
to  interact  for  5  minutes  with  a  potassium  iodide  solution,  hydro¬ 
chloric  acid  and  glacial  acetic  acid  at  -3  ;  a  bla^k  ^ration  is 
conducted,  diluting  with  water  before  titration  (see  T.  I  •  Cocki  g 
and  Hymas,  Quart.  J.  Pharm.,  1930,  253).  I  he  U.S.P.  X  assays 
the  oil  by  measurement  of  the  oil  undissolved  in  an  acetic  acid, 
the  oily  layer  should  measure  not  more  than  35 /0,  indicating  an 
ascaridol  content  of  not  less  than  65%  v/v.  Sp. ^gr.,  m  o 

0-980  at  25°.  ocD,  —4°  to  —10°;  nD20 o,  1-4723  to  1-4770. 

The  B  P  limits  for  sp.  gr.  and  optical  rotation  will  exclude  some  genuine 
oils  -E  J  Parry,  Chem  &  Drugg.,  ii/1932,  154. 

There  is  no  prospect  of  basing  an  exact  assay  method  on  an  lodometric 
nrocess  The  method  of  Cocking  and  Hymas  gives  satisfactory  lesults  but 

uses  a  factor  which  is  126-4%  of  the  Tth%°Xtical  Bodendorf’  AP°the~ 

kerztg,  Berl .,  1930,  1636,  per  Quart.  J.  Pharm.,  1931,  106. 

A  statistical  study  of  the  physical  constants  of  39  samples  of  the  oil.  Ascaridole 
is  in  direct  relationship  to  the  sp.  gr.  and  in  inverse  relationship  to  the  solubility 
in  alcohol  (70%). — J.  C.  Munch  and  W.  F.  Remdollar,  J.  Amer.  pharm.  z4ss., 

1931,  564. 
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OLEUM  CITRONELLJE 

Oleum  Citronelke  ( B.P.C .  ’34).  Estimated  by  the  B.P. 
method  for  alcohols,  which  consists  of  determination  of  the  ester 
values  of  the  acetylated  oil  and  of  the  original  oil  and  calculation 
from  a  formula,  it  contains  not  less  than  57%  (for  the  Ceylon  oil) 
or  not  less  than  85%  (for  the  Java  oil)  by  weight  of  total  acetylisable 
constituents  calculated  as  geraniol.  Sp,  gr.,  0*897  to  0*912  (Ceylon) 
or  0*885  to  0*900  (Java);  aD,  —6°  to  —14°  (Ceylon)  or  -—2°  to 
—  5°  (Java);  wD20°>  1*479  to  1*485  (Ceylon)  or  1*468  to  1*473 
(Java).  Yields  a  clear  or  slightly  opalescent  solution  with  10  parts 
of  alcohol  (80%)  and  no  globules  separate  after  24  hours  at  a 
temperature  not  lower  than  15*55°. 

Examination  of  Citronella  Oil.  A  method  is  given  for  the  estimation  of 
geraniol  in  the  presence  of  citronellal.  The  oil  is  oximated  by  the  method  of 
Dupont  and  Labaune,  the  N  determined  by  the  Kjeldahl  method  giving  the 
citronellal;  another  portion  of  the  oximated  oil  is  acetylated  and  the  geraniol 
content  found.  Oils  from  Java,  Celebes  and  Sumatra  were  examined. — Reclaire 
and  Spoelstra,  Perfutn.  essent.  Oil  Rec.,  1927,  130. 

Determination  of  citronellal  by  means  of  hydro xylamine  hydrochloride  used 
at  a  low  temperature. — Analyst ,  1932,  773. 

Formylation  method  shown  to  be  unreliable. — C.  T.  Bennett,  Perfum.  essent. 
Oil  Rec.,  1921,  351. 

Alcohol  as  an  adulterant. — E.  J.  Parry,  Chem.  Sc  Drugg.,  ii/ 1 923,  390. 

Determination  of  aldehydes.  For  a  method  of  avoiding  the  difficulty  caused 
by  the  insolubility  of  the  citronellal  sulphonate,  as  occurs  in  the  usual  bisulphite 
method,  see  F.  D.  Dodge,  Amer.  Perfum.,  1929,  24,  11;  per  Quart.  J.  Pharm., 
1929,  328.  _ 


OLEUM  EUCALYPTI 


Oleum  Eucalypti  (B.P.  ’32).  By  the  freezing-point  method  of 
the  B.P.  as  used  for  eucalyptol,  oil  of  eucalyptus  contains  not  less 
than  70%  zv/zc  of  cineole.  Sp.  gr.,  0*910  to  0*930;  aD,  —5°  to  +5°; 
nD2 0°,  1  *458  to  1*470.  Soluble  in  5  volumes  of  alcohol  (70%,  sp.  gr. 
0*8896  to  0*8901).  The  U.S.P.  X  requires  the  congealing  point  of 
Oleum  Eucalypti  to  fall  not  below  —15*4°,  corresponding  to  not 
less  than  70%  of  eucalyptol. 


Commercial  Eucalyptus  Oils.  There  are  about  ten  eucalyptus  oils  met 
with  in  commerce,  of  which  about  seven  are  common.  Their  composition  is 
very  variable.  _ _  _ 


Species 


Principal  Constituents 


E.  polybractea 
E.  dives  (type) 

E.  phellandra  ( amygdalina ) 

E.  Australiana 
E.  eieophora  | 

E.  sideroxylon  [  combined 
E.  leucovylon  ‘ 

E.  citriodora 
E.  oneorifolia 
E.  dives  var.  “C” 

E.  Macarthuri 

E.  radiata 
E.  Consideniana 
E.  phlebophylla  


Cineole  (77%  to  84%),  pinene. 

Piperitone  (40%  to  50%),  phellandrene. 
Cineole  (20%  to  35%),  pinene,  terpineol, 
phellandrene. 

Cineole  (68%  to  72%),  pinene,  terpineol. 

Cineole  (65%  to  76%),  pinene. 

Citronellal  (70%  to  85%). 

Cineole  (69%  to  73%),  and  terpenes. 

Cineole  (60%  to  75%),  terpineol  and  terpenes. 
Geranyl  acetate  (60%  to  72%),  geraniol, 
eudesmol. 

Phellandrene  in  abundance,  and  piperitol. 
Cineole  (50%  to  70%),  pinene,  phellandrene. 
Pinene  and  eudesmol. 
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ihort  monographs  on  the  above  are  v  Austfalifna  fs  sold  iA  two  fractions 
tants  and  composition  The  oil  of  E  .AmtraUanaKjo 

s  “first  hour  oil”  and  .  second  hour  oil.  The  tonner  ™  the  latter 
,il  obtained  in  the  distdlanmi,  contam  ™/o  ^  thc"oil  has  -<no  superior  in 
:ontains  only  2o  /G  to  40  /0.  The  au  finest  eucalyptus  oil  for  medicinal 

StSSunrS™  Oil,  and  for  the  esters  in  E.  Macarthuri  oil.- 
A  R  Penfold,  Bull.  tech.  Mus.,  Sydney ,  No.  2.  .  . 

A  number  of  physiological  forms  of  E.  dives  exists  yielding  oils  of  widely 

different  kinds: — 


Oil 

E.  dives  (type) 

,,  var.  “A” 

„  var.  “B” 

var.  “C” 


Piperitone 
46%  to  53% 
about  5% 
10%  to  20% 
less  than  5% 


Cineole 

absent 

25%  to  45% 
60%  to  75% 


Phellandrene 
present 

)9 
jy 

absent 


— J.  roy.  Soc.,  N.S.W.,  1929,  61,  54. 
A  very  complete descriptor  of  the  eucalypts  in 
fsSaf  Oik,”Ty  R.  T  Ba'ker  and  H.  G.  Smith,  Bull.  tech.  Mus.,  Sydney, 

Eucalyptus  oil  distillation  in  the  Nilgins.  Pharm.  J.,  11/ 1929,  54. 

U.S.P  k.  should  be  optically  inactive  and  comply  with  tests  for  phenols. 


OLEUM  GERA  Nil 

Oleum  Geranii  (B.P.C.  ’34).  Contains  not  less  than  21%  of 
ester,  calculated  as  geranyl  tiglate,  C15H„402  Sp.  gr.,  0-S95  to 
0-905  (French)  or  0-894  to  0-904  (Algerian)  or  0-888  to  0-890 
(Bourbon);  «D>  -7°  to  -  1 1°  (French)  or  -7»  to  -  2  (Algerian 
or  _g°  to  —14°  (Bourbon);  nD2 0°,  1-465  to  1-470  (French) 
or  1-465  to  1-467  (Algerian)  or  1-462  to  1-467  (Bourbon).  Soluble 
in  3  volumes  of  alcohol  (70%). 

Geranium  oil  from  S.  Africa.  Analytical  characters  given.— Perfum.  essent. 
Oil  Rec.,  1931,  102. 

For  the  method  of  cultivation  of  geraniums  for  essential  oil,  see  Perjum. 

essent.  Oil  Rec.,  1932,  173.  .  . 

Experimental  cultivation  in  Calabria.  Yields  of  oil  given.— Perfum.  essent. 

Oil  Rec.,  1934,  9. 


OLEUM  GRAMINIS  CITRATI 

Oleum  Graminis  Citrati  (B.P.C.  ’34).  Assayed  by  the  B.P. 
method  for  aldehydes  in  Oleum  Cinnamomi,  by  interaction  of  the 
neutralised  oil  in  benzene  solution  with  hydroxylamine  reagent 
and  titration  with  N/2  potash  in  alcohol  (60%),  it  should  contain 
not  less  than  75%  w/w  of  citral,  CioHkjO.  Sp.  gr.,  0*895  to  0*908, 
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aD,  — 4  to  +1°.  wD20o,  1*483  to  1-489.  Soluble  in  3  volumes 
of  alcohol  (70%),  sometimes  appearing  opalescent  in  10  volumes. 

The  oil  is  usually  sold  on  its  citral  content  and  used  for  the  preparation  of 
citral.  It  should  not  be  confused  with  true  verbena  oil  which  is  obtained  from 
Lippia  citriodora  (Fam.  Verbenaceae)  and  contains  citral  but  is  of  much  more 
delicate  odour. 

Spanish  verbena  oil  is  obtained  from  Thymus  hyemalis  (Fam.  Labiatae). — 
Perfum.  essent.  Oil  Rec.y  1912,  212. 


OLEUM  JUNIPERI 

Oleum  Juniperi  ( B.P.C .  ’34).  Sp.  gr.,  0*870  to  0*890  (English) 
and  0*865  to  0*895  (Hungarian);  aD,  +  1°  to  —10°  (English)  and 
—  5°  to  — 15°  (Hungarian);  tzD2o°>  1*476  to  1*479  (English)  and 
1*479  to  1*484  (Hungarian).  Oleum  Juniperi,  U.S.P.  X ,  has  a 
sp.  gr.  at  25°  of  0*854  to  0*879;  aD  at  25°,  0°  to  —15°  and 
;?d2o° >  1  *4790  to  1*4840. 

Continental  juniper  berry  oils  are  very  variable  in  quality,  probably  due  to 
their  being  by-products  in  the  manufacture  of  other  preparations.  Italian  oil 
is  generally  considered  the  best  Continental  oil. 

English  juniper  berry  oil  is  pre-eminently  superior. — Perfum.  essent.  Oil. 
Rec.,  1915,  63. 

The  effect  of  age  on  the  oil  is  to  increase  its  specific  gravity  and  render  it  less 
soluble. — Perfum.  essent.  Oil  Rec.,  1914,  5. 

The  Continental  oil  known  as  juniper  wood  oil  is  composed  very  largely 
of  terpenes  and  has  very  little  true  juniper  odour. 


OLEUM  LAVANDULAE 

Oleum  Lavandulae  ( B.P .  ’32).  Is  obtained  from  Lavandula 
officinalis  Chaix  and  contains  7%  to  14%  iv/zv  (English)  or  not  less 
than  35%  w/w  (foreign)  of  esters  calculated  as  linalyl  acetate, 
C12H20O2.  Sp.  gr.,  0*882  to  0*900  (English)  or  0*883  to  0*895 
(foreign);  aD,  — 3°  to  —10°  (English  and  foreign  oils);  ?zD2o°> 
1*459  to  1*470  (English)  or  1*459  to  1*464  (foreign).  Soluble  with 
not  more  than  a  slight  opalescence  in  4  volumes  of  alcohol  (70%). 
Determined  by  saponification  of  the  esters  by  the  B.P.  method. 
The  U.S.P.  X  requires  Oleum  Lavandulae  to  contain  not  less  than 
30%  of  esters  as  linalyl  acetate;  sp.  gr.  at  25°,  0*875  to  0*888; 
aD  at  25°,  —3°  to  — 10°;wD20o,  1*4600  to  1*4640.  The  volume  of 
the  oil  should  not  diminish  when  shaken  with  water,  a  diminution 
indicating  alcohol;  a  limit  test  for  acetins  is  described  by  saponifi¬ 
cation  of  the  5%  alcohol  solution. 

Continental  lavender  oil  differs  from  English  oil  in  having  a  much  higher 
ester  content.  The  proportion  of  esters  in  Continental  oil,  25%  to  60%,  is  very 
variable,  depending  on  locality,  cultivation,  method  of  distillation  and  other 
factors.  The  esters  in  English  oil  vary  from  7%  to  14%,  depending  on  season. 

For  discussion  on  the  identity  of  the  linalyl  esters,  see  Dalton,  Perfum.  essent. 
Oil  Rec.,  1926,  432;  Langlais  and  Goby,  Perfum.  essent.  Oil  Rec.,  1926,  520;  and 
Perfum.  essent.  Oil  Rec.,  1927,  47;  also  Parry,  Perfum.  essent.  Oil  Rec.,  1927,  8. 

English  lavender  oil  comes  intermediate  between  French  and  spike  oils  in 
cineole  content. — Cocking,  Perfum.  essent.  Oil.  Rec.,  1921,  339. 
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’oleum  Lavandulae  Spicate  (B.P.C  ’34)  I.  obtained  ^^Xhob, 
tifola  Vill.  and  contains,  when  determined  by  the  BP.  method  for  t  I  h  1 
>t  less  than  30%  of  free  alcohols  calculated  as  linalol.  Sp.  gr.,  0  juu  J 
*  -4°  to  +6°f  nD20%  1-462  to  1:469.  Soluble  in  three  volumes  of  alcohol 

0%)  and  six  volumes  of  alcohol  (65%)  ,  .  tL._  method  of  dis- 

The  quality  of  Spanish  spike  lavender  oil  is  affected  by  he  met hod  ot  d^s 

llation.  Steam  distillation  yields  an  oil  of  lower  solubility  but  of  superior 
lour  to  that  obtained  by  open-fire  distillation  According  to  Bor  das  V erju t  . 

sent  Oil  Rec.  1927,  129)  the  open-fire  method  of  distillation  is  almost 

illv  employed  in  Spain,  because  the  apparatus  for  steam  distillation  cannot  be 
ken  S  the  hills  where  the  process  is  carried  out.  It  is  stated  that  though  the 
hysical  data  are  important  the  odour  of  the  oil  is  the  criterion  of  quality,  and 

■  i-f  fora^ish-Fto 

IStoling 

"ters  as  linalvl  acetate  3%  to  7%;  total  acetylisable,  not  less  than  30  /Q.  See  als 
age,  Perfum.  essent.  Oil  Rec.,  1923  228  “An  Analytical  Symposium  the 
nanish  Essential  Oils.”  French  spike  lavender  oil  differs  very  little  from  Spanish 
Lavandin  Oil.  In  the  districts  of  S.  France  where  lavender  and  sPlke  SJ,?™ 
ide  bv  side  hybrids  are  formed  from  which  lavandin  oil  is  obtained  on  - 
illation.  This  oil  is  intermediate  in  odour  value  between  true  lavender  an 
pike.  It  is  generally  sold  on  an  ester  content  of  2o  /0. 


OLEUM  LIMONIS 

Oleum  Limonis  ( B.P .  ’32).  Contains  not  less  than  4%  w/w  of 

ildehydes  calculated  as  citral,  C10H16O.  Sp.  gr.,  0-857  to  °'8^1; 
iD,  +  57°  to  65°;  nDMo,  1*474  to  1 -476.  The  U  SP.  X  assays  the 
>il  by  extraction  during  30  minutes  with  phenylhydrazine  solution 

1  in  10)  and  titration  with  N/2  hydrochloric  acid  to  methyl 
orange;  it  should  contain  not  less  than  4%  ol  aldehydes  as  citra 
md  have  a  sp.  gr.  at  25°  of  0*851  to  0*855;  aD  at  25  ,  +57  to 
+  64°,  and  wD20 o,  1*4744  to  1*4755. 

The  Food  and  Drug  Administration  of  the  U.S.  Dept,  of  Agriculture  define 
*il  of  lemon  for  food  purposes  as  the  volatile  oil  expressed,  without  the  aid  of 
leat  from  the  fresh  peel  of  the  lemon  with  or  without  previous  separation  of 
)ulp  and  peel.  Terpeneless  oil  of  lemon:  oil  of  lemon  from  which  all  or  nearly  a 
he  terpenes  have  been  removed. — S.R.A. ,  F.D.  A o.  Rev.  4,  Aug.,  9  . 

Oil  of  lemon  is  obtained  from  fresh  lemon  peel  by  expression.  This  is  accom- 
ilished  either  by  pressing  and  absorbing  the  oil  with  a  sponge  by  hand,  or  by 
he  use  of  machines.  It  is  anticipated  that  the ^  machine  process  of  extraction 
vill  supersede  the  sponge  method  (see  Chem.  &  Drugg.,  i/1929,  134,  ^34,  308 
md  ibid.,  ii/ 1 929,  289).  It  is  stated  that  the  machine-made  oil  is  inferior  in 

favour  to  hand-pressed  oil.  . 

Method  of  preparation  described.  As  a  result  of  the  standardisation  o  t  u 
,il  to  a  content  of  4%  of  citral,  a  large  proportion  of  the  oil  exported  from 
Sicily  is  doctored  down  with  lemon  terpenes  to  meet  the  minimum  standard. 
Chem.  &  Drugg.,  ii/ 1927,  161. 

The  oil  should  not  be  exposed  to  light  or  air,  and  the  presence  of  lemon  juice 
dso  causes  deterioration. — Finnemore. 

An  oil  with  an  optical  rotation  exceeding  +76^  indicates  that  the  oil  has 
suffered  deterioration:  the  acid  value  of  the  fresh  oil  is  very  low,  increasing  on 
keeping.  Oil  which  has  deteriorated  gives  a  brown  colour  on  shaking  with 
lydrochloric  acid. — Chem.  Sr  Drugg.,  i/1928,  780. 
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Hydroxylamine  process  of  estimating  aldehydes  and  ketones  including  citral.— 
A.  H.  Bennett  and  F.  K.  Donovan,  Analyst,  1922,  146;  see  also  Report  of  th 
Essential  Oil  Sub-Committee  on  Uniformity  of  Analytical  Methods,  Analyst 
1934,  105. 

For  the  determination  of  the  end-point  with  solution  of  hydroxylamine 
daylight  or  a  daylight  lamp  is  essential. — C.  T.  Bennett,  Pharm.  J i/1933,  150 

The  P.G.  VI  requires  the  oil  to  be  soluble  clearly  1  in  12  in  alcohol  90%,  o 
to  show  only  a  little  fluorescent  matter,  and  to  be  free  from  fatty  oils  am 
paraffin. 

Californian  lemon  oil,  probably  owing  to  the  method  of  preparation,  has  ; 
low  residue  on  evaporation. 

Oleum  Limonis  Deterpenatum  ( B.P.C .  ’34).  Contains  40%  to  50%  w/z 
of  citral.  Sp.  gr.,  0-890  to  0-905;  ocd,  —4°  to  —9°;  «d20°>  1*479  to  1-483 
Soluble  in  3  volumes  of  alcohol  (80%). 

Terpeneless  oil  of  lemon  is  mainly  produced  in  S.  Italy  and  Sicily.  Th' 
lemon  oil  used  is  the  finest  obtainable.  The  yield  is  about  5%  with  the  followinj 
characteristics  *  » 

Sp.  gr.,  0-897  to  0-904;  «d20°>  1*477  to  1-483;  cxd,  -2-0°  to  —3-5°;  citra 
content,  40%  to  50%;  solubility,  1  in  1  of  80%  alcohol. 

Citral  obtained  from  lemon  grass  oil,  if  purified  to  such  an  extent  that  th 
verbena  odour  is  removed,  may  be  used  as  an  adulterant  as  can  be  seen  from  th 
following  figures: — 


Sp.  gr. 

aD 

Citral  % 

Sesquiterpeneless  lemon  oil 

0-895 

0  to  —  1 

65 

Terpeneless  lemon  oil 

0-897  to  0-904 

—  2-0  to  —  3-5 

40  to  50 

Citral 

0-896 

0 

100 

The  ester  content  is  a  guide  to  the  detection  of  citral  adulteration,  be 
flavour  and  aroma  are  the  best  guides  in  conjunction  with  the  analytical  data.- 
Dalton,  Perfum.  essent.  Oil  Rec.,  1928,  7. 

The  removal  of  the  sesquiterpenes  from  the  oil  causes  it  to  lose  its  sweetnes 
and  softness,  and  the  best  oil  for  flavour  and  aroma  is  one  containing  unde 
40%  of  citral. — E.  J.  Parry,  Chem.  &  Drugg.,  ii/ 1913,  378. 


OLEUM  NEROLI 

Oleum  Neroli  ( B .  P.  C.  ’34).  Soluble  in  2  volumes  c 
alcohol  (80%)  becoming  turbid  with  more  alcohol.  Sp.  gr 
0*870  to  0*885;  aD,  0°  to  +8°;  ;zD2 0°,  1*468  to  1*477.  Saponifi 
cation  value,  not  more  than  70.  Oleum  Aurantii  Florum,  N.F.  \ 
has  a  sp.  gr.  at  25°  of  0*868  to  0*880;  aD  at  25°,+  1  30'  to  +  5‘ 
Complies  with  the  same  solubility  test. 


OLEUM  PINI  PUMILIONIS 

Oleum  Pini  Pumilionis  (B.P.C.  ’34).  Contains  not  less  tha 
4%  zu/w  of  esters,  calculated  as  bornyl  acetate,  C12H20O2.  Sp.  gr 
0*865  to  0*873;  ocD,  -6°  to  -15°;  nD20 0,  1*470  to  1*480.  Tf 
U.S.P.  X  oil  is  required  to  contain  not  less  than  5%  of  esters  ; 
bornyl  acetate;  soluble  in  10  volumes  of  alcohol  (80%);  sp.  g 
at  25°,  0*853  to  0*869;  aD  at  25°,  -4°  30'  to  -9°;  rcD20o,  1*47£ 
to  1*4800.  Less  than  1%  of  the  oil  should  distil  below  165°. 
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OLEUM  ROSJE 

Oleum  Rosae  ( B.P.C .  ’34).  Should  congeal  at  18°  to  22°  and 
leltat  19°  to  23°,  when  tested  by  the  method  ol  the  o.r.  tor 
)leum  Anisi.  Sp.  gr.  (30715-5°),  0-852  to  0-862;  aD>  -2  to 
-4°;  /zD25°,  1*458  to  1-465. 

Bulgaria  is  now  the  principal  otto-producing  country. 

Analytical  Characters  of  Bulgarian  Otto  of  Rose.  Ethyl  alcohol  is 
:ated  to  be  a  natural  constituent  of  the  oil;  it  should  therefore  not  be  washed 
efore  analysis.  The  stearoptenes  content  is  very  variable.  1  he  acid  value 
aries  from  1-4  to  3-8.  A  high  refractive  index  and  a  high  rhodinol  content 
ppear  to  be  characteristic  of  good  Bulgarian  otto  Physical  and  analyticai 
ata  given  for  a  number  of  samples— Garmer  and  S  abet  ay,  C.  R.  Ac  a r  . 
>ci.y  Paris ,  1933,  1748;  see  also  Perfum.  essent.  Oil  Rec.,  1934,  347.  Any  oii 
dth  less  than  40%  of  rhodinol  is  suspect. 

The  presence  of  ethyl  alcohol  is  doubtful  and  may  be  due  to  ethoxy,  methoxy 
r  other  groups  interfering  with  the  Zeisel  reaction.  The  ratio  of  citronel  - 
;eraniol  is  a  standard  rather  than  the  individual  percentages 

onstituents.  Table  of  physical  and  analytical  data  with  ratio  geranioi 

>  given.  Parry  and  Seager,  Perfum.  essent.  Oil  Rec.,  1934,  213.  See  also 

>erfum.  essent.  Oil  Ret.,  1933,  149,  and  Gamier,  Perfum.  essent.  Oil  Rec., 
933,  370. 

Details  of  cultivation  and  analysis  of  small  samples  of  oil  of  rose  in  Cyprus.— 
*erfum.  essent.  Oil  Rec.,  1930,  257. 

GERANIOL  C10HlsO  =  154-144  (three-quarters  of  the  liquid  portion),  and 
itronellol  C10H20O =  156-16  (the  remaining  25%).  Lmakfi  is  isomeric  with 
eraniol,  sp.  gr.,  0-870.  B.p.,  197°.  It  is  contained  in  coriander,  thyme  and 

ther  oils  and  is  either  +  or  rotatory.  .  ,  ,  •  ,, 

Geranioi  is  an  important  base  in  perfumery.  It  is  not  made  synthetically , 
ait  occurs  in  a  number  of  oils,  especially  palmarosa  arid  Java  citronella  in 
hese  it  is  free,  in  other  oils  it  occurs  as  ester:  acetate  and  tiglate. 

“Rhodinol”  is  a  blend  of  the  two  alcohols  geranioi  and  citronellol,  from 
telargonium  leaf  oil.  Some  workers  give  the  name  as  synonymous  with  geranioi 

-others  as  synonymous  with  citronellol.  .  ,  .  _  ■  , 

75%  or  76%  at  most  is  the  highest  amount  of  alcohol  calculated  as  geranioi 
hat  should  be  allowed  in  a  normal  pure  otto.  Pure  otto  never  has  specific 
•ravity  as  high  as  0-862.  Frequently  it  is  as  low  as  0-850.  Any  otto  with  a 
efractive  index  below  1-4600  is  adulterated,  and  almost  invariably  with  alcoho  . 
Considering  that  about  50%  of  the  adulterated  samples  contain  alcohol,  which 
3  used  to  adjust  the  high  sp.  gr.  and  refractive  index  of  the  geranioi  compounds 

dded,  the  following  test  is  valuable: —  ,  .. 

If  5  ml.  be  well  shaken  with  10  ml.  of  warm  water  and  the  mixture  allowed  to 
eparate,  the  refractive  index  of  the  washed  oil  at  25°  should  not  diner  from 
hat  of  the  original  oil  by  more  than  0-0015  (absence  of  alcohol). 

The  determination  of  the  refractive  index  should  be  made  on  the  separated 
itto  when  quite  clear,  filtered  if  necessary,  but  not  dried  with  any  drying  agent, 
ince  the  original  oil,  owing  to  the  method  of  distillation,  is  saturated  with  water. 

Although  the  predominating  constituent,  geranioi  is  by  no  means  the  most 
mportant,  as  both  citronellol  and  nerol,  and  esters  of  the  respective  alcohols 
nd  other  bodies,  contribute  largely  to  the  fragrance  of  the  oil.  Phenyl  ethyl 
lcohol,  which  possesses  a  mild  odour,  appears  to  be  contained  in  otto  and  in 
leroli  oil,  not  only  as  such,  but  also  in  the  form  of  esters  of  benzoic  and  phenyl 
cetic  acids.  Although  this  alcohol  is  contained  in  exceedingly  small  quantity 
n  otto,  it  represents  quantitatively  the  chief  volatile  constituent  of  rose  petals, 
leing  freely  soluble  in  water,  it  remains  behind  for  the  most  part  in  the  aqueous 
>ortion  of  the  distillate  from  which  the  otto  has  been  removed. 

The  so-called  stearoptene  of  otto  is  a  mixture  of  homologous  hydrocarbons. 
The  presence  of  otto  in  the  air  is  readily  recognised  when  only 
1*000, 000, 000, 000, 000, 333  g.  of  it  is  present  in  a  cubic  mm.  of  air. 
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OLEUM  ROSMARINI 

Oleum  Rosmarini  ( B.P .  ’32).  Contains  not  less  than  2%  w/w 
of  esters  as  bornyl  acetate,  C12H20O2,  and  not  less  than  9%  w/w 
of  free  alcohols  as  borneol,  C10Hi8O.  Sp.  gr.,  0-900  to  0-919; 
aD,  —5°  to  +  10°;  nD20°,  1*464  to  1-476.  Soluble  in  1  volume  of 
alcohol  (90%)  and  in  10  volumes  of  alcohol  (80%).  Oleum 
Rosmarini,  U.S.P.  X ,  contains  not  less  than  2-5%  of  esters  as 
bornyl  acetate,  and  not  less  than  10%  of  total  borneol,  free  and  as 
esters.  Sp.  gr.  at  25°,  0-894  to  0-912;  aD  at  25°,  0°  to  +15°; 
nD2o°>  1  *466  to  1-4720. 

Spanish  rosemary  oil  of  really  first  quality  can  scarcely  be  distinguished  from 
French  oil,  but  the  coarser  quality  is,  as  a  rule,  found  on  the  market.  For 
analytical  characters  see  Maurice  and  Salamon,  Perfum.  essent.  Oil  Rec.,  1923, 
231,  also  Simmons,  Perfum.  essent.  Oil  Rec.,  1923,  233. 

The  ester  content  of  Spanish  oil  is  usually  below  the  B.P.  limit. 

For  the  characters  of  Sicilian  essential  oils,  including  rosemary,  see  Pellini, 
Chem.  &  Drugg.,  ii/ 1 923,  391,  and  for  Yugoslavian  oils  see  Perfum.  essent.  Oil 
Rec.,  1931,  62. 


OLEUM  RUSCI 

Oleum  Rusci  ( B.P.C .  ’34).  Sp.  gr.,  0-920  to  0-955.  Un- 
saponifiable  matter,  not  less  than  70%.  A  test  for  absence  of  fir 
tar  is  described.  Oleum  Betulas  Empyreumaticum  Rectificatum, 
N.F.  V ,  has  a  sp.  gr.  at  25°  of  0-886  to  0-950  and  complies  with 
a  test  for  distinction  from  oil  of  cade. 


OLEUM  SANTALI 

Oleum  Santall  (B.P.  ’32).  Contains  not  less  than  2%  w/w 
of  esters,  calculated  as  santalyl  acetate,  C17H2602,  and  not  less 
than  90%  w/w  of  free  alcohols,  calculated  as  santalol,  C15H240. 
Sp.  gr.,  0-973  to  0-985.  <xD,  -  15°  to  -20°.  rcD20o,  1  -500  to  1  -510. 
Soluble  at  20°  in  5  volumes  of  alcohol  (70%).  The  U.S.P.  X  oil 
has  a  sp.  gr.  at  25°  of  0-965  to  0-980;  aD,  — 15  to  — 20°  at  25°; 
«D20O,  1-5040  to  1-5080. 

Structure  of  the  woods  of  sandalwood  substitutes  described. — Perfum.  essent , 
Oil  Rec.,  1931,  332.  Kalamet,  an  Indian  substitute. — Perfum.  essent.  Oil  Rec., 
1932,  318. 

Analytical  characters  of  East  Indian  oil. — Clevenger,  Quart.  J .  Pharm .,  1932 
590. 

West  Indian  sandalwood  oil  is  obtained  from  the  wood  of  Amyris  balsamifera, 
The  oil  is  dextrorotatory.  It  contains  amyrol,  probably  a  mixture  of  alcohols 
which  differ  from  santalol. 

Oleum  Santali  Australiensis  (B.P.  ’32).  Contains  not  less  than  90% 
w/zv  of  free  alcohols  as  C15H24O.  Sp.  gr.,  0-970  to  0-976;  ocd,  —3°  to  —10° 
hd20°,  1-498  to  1-508.  Soluble  in  3  to  6  volumes  of  alcohol  (70%). 

Numerous  papers  have  been  published  comparing  East  Indian  and  Australiai 
sandalwood  oils. 

West  Australian  sandalwood  oil  of  good  quality  is  now  available,  containing 
95%  alcohol  (calculated  as  santalol)  and  closely  resembling  the  East  Indiai 
oil,  although  it  has  not  been  proved  that  the  alcohols  are  identical  with  th 
santalols  of  the  East  Indian  oil.  The  oil,  which  is  obtained  from  S.  spicatur 
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S.  lanceolatum,  is  not  inferior  thepT eutically  to  that  obtained 

it.  &  Drugg.  11/ 1928,  496.  Earlier  refs,  t  Nov  1928; 

ee  also  Venkatesaiya  and  Watson  J.  Soc.  ^em  Ind.^L  ^  ^ 

fold,  Perfum.  essent.  Oil  Rec.,  19/8,  41/,  ana  , 

ofth'e  volatile  oil  of  Queensland  sandalwood  (San, alum  lanceolatum),  see 
es  and  Smith,  Perfum.  essent.  Oil  Rec.,  1981,  y.  ,  F  t 

or  the  therapeutic  action  of  sandalwood  oils,  bot  Austra  ia_n  g  per 

rfSS  2l?d66^dSr2n  “ll  ^Antiphlogistic  properties 

its  substitution  for  the  oil  of  Santalum  album  is  not  permissible. 

OLEUM  SASSAFRAS 

Oleum  Sassafras  (B.P.C.  ’34).  Soluble  in  3  volumes  of 
:ohol  (90%)  the  solution  being  neutral  m  litmus,  bp. 

370  to  1-084;  «D20=,  1-523  to  1-531;  aD)  +  1  to  +  5  .  '-ueum 
ssafras,  U.S.P.  X,  should  be  soluble  in  2  volumes  of  alcohol 
0%).  Sp.  gr.  at  25°,  1-065  to  1-077;  aD  at  25  ,  +3  to  +  4  , 
,  '  1-5250  to  1-5350.  .  ,  .  f, 

20  ’  ,  n  n  >Q A\  nun  =169.1  The  m.p.,  determined  by  the 

Safroium  {B.P.C.  34).  C10HioOa  “  •  0  ,  th*  congealing  point  not 

P.  method  for  Oleum  Ams!  is  not  below  11  and  the  congea  1 si J 

low  10°.  Sp.  gr.,  1-104  to  1-107;  bdjo",  /  '536  to  1  5. 39.  Somme  in 

alcohol  (90%)  and  in  10  volumes  of  alcohol  (80  /„). 
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Oleum  Terebinthhue  (B.P.  ’32).  Sp.  gr  0-860  to  0-870; 

1-467  to  1-477.  Iodine  value,  using  a  larger  quantity  ot 
line  monochloride  and  allowing  absorption  to  proceed  for 
actly  one  hour,  not  less  than  340.  Residue  by  rapid  evaporation 
>m  a  flat  dish  on  a  water  bath,  not  more  than  0-5  /0 .  1  he -U.B  .r.JL 
hasasp.gr.  at  25°  of  0-854  to  0-868.  nD20»,  1-4680  to  1-4780. 
The  B.P.  specifies  “oil  distilled  from  the  oleo-resin  ;  die  oil  so 
tained  is  commercially  known  as  gum  turpentine  to  is 
iguish  it  from  “wood  turpentine”  which  is  the  first  fraction 
•tained  on  the  steam  distillation  of  the  stumps  and  waste, 
o  varieties  closely  resemble  one  another.  For  distinction 
tween  gum  and  wood  turpentines  see  Parry,  The  Chemistry 
Essential  Oils  and  Artificial  Perfumes ,  Vol.  I,  p.  18. 

The  optical  rotation  of  turpentine  derived  from  different  species  of  Pinus 
mpared. — Herty,  Yearb.  Pharm.,  1908,  199. 

Examination  of  turpentine  and  turpentine  substitutes  ^ood  turpentine  may 
detected  by  shaking  with  an  equal  volume  of  saturated  sulphurous  acid 
lution.  Wood  turpentine  assumes  a  yellow  colour,  Russian  and  8  wed  is 
rpentine  become  greenish-yellow,  and  American  and  French  turpentine 
main  colourless. — J.  H.  Coste,  Analyst,  1908,  219. 

A  rapid  method  for  the  determination  of  petroleum  in  turpentine  is  given 
’  Frey,  Svensk  farm.  Tidskr.,  1908,  per  Quart.  J.  Pharm.  1908,  201. 
Lcevo-pinene  or  terehentene  of  Berthelot  is  obtained  by  fractionation  ol 
-ench  oil  of  turpentine  as  a  colourless  mobile  liquid  of  characteristic  odour. 
).  gr.,  0-8767  at  0°  and  0-8619  at  17-9°. 
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Dextro-pinene  or  Australene,  the  principal  constituent  of  Americ 
turpentine,  has  the  same  sp.  gr.  and  boiling-point,  etc.,  as  the  French,  an 
stated  to  be  +2*15°. 

Russian  Turpentine  Oil.  Authentic  samples  contain  40%  to  70%  distilli 
between  155°  and  160°,  and  consisting  chiefly  of  pinene.  The  oils  arriving  in  t 
London  markets  have  these  “middle  runnings”  removed. 

For  making  disinfectants  it  may  not  be  of  importance  to  have  a  large  amou 
of  hydrocarbon  of  relatively  low  boiling-point.  Useful  details  tabulated. — E. 
Parry,  Chem.  &  Drugg.,  ii/ 1912,  340,  655;  Yearb.  Pharm.,  1913,  93. 

Indian  Turpentine,  from  P.  longifolia,  constituents  of. — J.  L.  Simonse 
J.  chem.  Soc .,  May  1929,  570. 

Oregon  and  Colorado  Douglas  fir  oils  from  trees  grown  in  Britai 
Geraniol  the  chief  odorous  constituent  of  the  first.  The  odour  of  the  otb 
appears  due  to  the  large  proportion  of  pinene  and  bornyl  acetate. — C.  ’ 
Bennett,  Perfum.  essent.  Oil  Rec.,  1920,  218. 

Terebenum  ( B.P .  ’32).  Sp.  gr.,  0-862  to  0-87;  aD,  —  2°  to  +2°;  wd-;?i 
1-471  to  1-474.  Distils  between  160°  and  190°  leaving  only  a  slight  visco 
residue,  and  not  less  than  80%  distils  between  165°  and  185°.  Residue  by  rap 
evaporation  from  a  flat  dish  on  a  water-bath,  not  more  than  2%  zv/w.  T] 
U.S.P.  X  required  Terebenum  to  boil  between  160°  and  172°;  sp.  gr.  at  S 
0-860  to  0-865;  aD  at  25°,  not  exceeding  +0-3°. 
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Notes  on  the  more  important  fixed  oils . 

( For  details  on  the  composition  and  properties  of  these  oils  see  Vol.  j 


OLEUM  AMYGDALAE 

Oleum  Amygdalae  (B.P.  ’32).  Sp.  gr.,  0-915  to  0-920;  nD 4) 
1-4624  to  1-4650;  acid  value,  not  more  than  4-0;  saponificati( 
value,  188  to  196;  iodine  value,  95  to  100.  After  remaining 
—  10°  for  3  hours,  it  remains  clear  and  does  not  congeal  un 
about  —18°.  Complies  with  the  tests  for  absence  of  apricc 
kernel  and  peach-kernel  oils,  cottonseed  oil,  sesame  oii  ar 
arachis  oil.  Oleum  Amygdalae  Expressum,  U.S.P.  X,  has  a  sp.  £ 
of  0-910  to  0-915  at  25°;  it  should  remain  clear  at  — 10°  and  n 
congeal  until  nearly  —20°;  saponification  value,  191  to  20 
iodine  value,  93  to  100. 

Detection  of  Persic  Oil  in  Almond  Oil.  The  following  modification  of  t 
B.P.  nitric  acid  test  will  detect  the  presence  of  5%  of  apricot-kernel  oil.  Fc 
drops  of  oil  are  shaken  with  4  drops  of  chloroform,  and  two  drops  of  fumi 
nitric  acid  are  then  added  separately  down  the  sides  of  the  tube,  with  10  secor 
interval  between  each  drop.  Apricot-kernel  oil  gives  an  immediate  blood-i 
colour  changing  to  brownish-red;  peach-kernel  oil  gives  a  red  colour  wit] 
one  minute;  almond  oil,  a  light  brown  colour  within  two  minutes.  Fr< 
mixtures  of  almond  oil  with  5%  of  apricot  oil  give  a  brilliant  red  wit] 
5  minutes;  old  mixtures  require  15  minutes  to  develop  the  full  colour.  Pea< 
kernel  oil  is  not  a  commercial  article  and  is  probably  never  used  as  an  adulter 
of  almond  oil. — Z.  anal.  Chem.,  1933,  94,  184. 


OLEUM  ARACHIS 

Oleum  Arachis  (B.P.  ’32).  Sp.  gr.,  0-916  to  0-920.  nD4 
1-4625  to  1-4645;  acid  value,  not  more  than  4;  saponificati 
value,  188  to  196;  iodine  value,  85  to  99.  Complies  with  tests  f 
absence  of  cottonseed  oil,  sesame  oil  and  other  vegetable  oils. 
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To  test  for  arachis  oil  in  other  oils,  boil  1  ml.  for  5  minutes  under 
eflux  condenser  with  5  ml.  of  1  -5  N  alcoholic  potash  add  1  -5  ml 
acetic  acid  and  50  ml.  of  70%  alcohol,  warm  until  clear  cool 
iwlv  to  15-5°;  at  this  temperature  it  should  remain  clear  lor  o 
inutes.  If  a  precipitate  is  formed,  5  g.  of  the  oil  are  refluxed  tor 
minutes  with  25  ml.  of  1-5  N  alcoholic  potash  and  then  7-5  ml. 
acetic  acid  and  100  ml.  of  70%  alcohol,  containing  1  /„  hydro¬ 
pic  acid,  added.  Keep  at  12°  to  14°  for  one  hour  and  filter, 
ashing  with  the  alcohol  hydrochloric  acid  mixture,  at  17  to  1  J  . 
issolve  the  precipitate  in  hot  90%  alcohol  and  cool  to  lo  lor 
to  3  hours.  Wash  any  crystals  and  dissolve  in  ether,  evaporate 
id  dry  at  100°.  The  m.p.,  and  the  m.p.  after  recrystallisation 
lould  be  below  71°.  If  no  crystals  are  formed  dilute  the  alcohol 
,  70%  and  keep  at  17°  to  19°  for  one  hour. 


OLEUM  CHAULMOOGRAE 


Oleum  Chaulmoograe  ( B.P.C .  ’34).  M.p.  about  25  .  Sp.  gr. 
bout  0-95  at  25°;  specific  rotation  at  20°  on  a  10%  zv/v  solution 
i  chloroform,  +48°  to  +52°;  acid  value  22  to  30;  saponification 
alue  196  to  213;  iodine  value,  98  to  104.  M.p.  of  the  mixed  fatty 
cids,  44°  to  45°.  Oleum  Chaulmoograe,  U.S.P.  X ,  complies  with 
test  for  free  acid,  has  a  saponification  value  of  196  to  213,  and 
n  iodine  value  of  98  to  104. 


Oleum  Hydnocarpi  (B.P.  ’32).  Sp.  gr.  (25725°),  0-950  to  0-960;  m.p 
)°  to  25°;  specific  rotation  of  a  10%  zv/v  solution  in  chloroform,  not  les~ 
an  _)_ 53° ;  wd40%  1-472  to  1-476.  Acid  value  not  more  than  25;  saponification 

ilue,  198  to  204;’ iodine  value,  97  to  103.  „ 

Oleum  Hydnocarpi  TEthyiicum  ( B.P .  32).  Sp.  gr.,  0-905  t(J  °"9J°{ 

-j  not  less  than  +45°;  nD2 o%  1*458  to  1-462;  acid  value,  not  more  than  1-0 
ponification  value,  190  to  196;  iodine  value,  88  to  94. 


OLEUM  GOSSYPII  SEMINIS 

Oleum  Gossypii  Seminis  (B.P.  ’32).  Sp.  gr.,  0-920  to  0-925, 

*  ,  1*4645  to  1-4655;  acid  value,  not  more  than  0-5;  saponifi- 

:ation  value,  190  to  198;  iodine  value,  103  to  115.  Particles  of  fat 
.eparate  below  12°  and  it  congeals  between  0°  and  —5°.  Complies 
vith  tests  for  absence  of  alkali,  sesame  oil  and  arachis  oil. 

Cottonseed  oil  may  be  detected  in  other  oils  by  mixing  in  a  tube 
+  5  ml.  of  the  oil  with  1*25  ml.  of  amyl  alcohol  and  1-25  ml.  of 
1%  precipitated  sulphur  in  carbon  disulphide  and  placing  in  a 
soiling  water-bath;  no  reddish  colour  should  develop  within 
10  minutes  (Halphen’s  test).  Oleum  Gossypii  Seminis,  U.S.P .  X , 
las  at  25°  a  sp.  gr.  of  0-915  to  0-921 ;  saponification  value,  190  to 
[98;  iodine  value  105  to  114. 

Oleum  Lini  (B.P.  ’32).  Sp.  gr.,  0-930  to  0-940;  wD40%  1*4725  to  1-4750; 
cid  value,  not  more  than  5-0;  saponification  value,  187  to  195;  unsapomfiable 
natter,  not  more  than  1-5%;  iodine  value,  170  to  200.  1  he  U.S.P.  X  oil  has  a 

p.  gr.  of  0-925  to  0-935  at  25°;  iodine  value,  not  less  than  170. 
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OLEUM  MORRHUiE 

Oleum  Morrhuae  ( B.P .  ’32).  Sp.  gr.,  0-922  to  0-929;  nD ^ 
1-4705  to  1-4745;  acid  value,  not  greater  than  1-2;  saponificatio 
value,  180  to  190;  unsaponifiable  matter,  not  more  than  1-5% 
iodine  value,  155  to  173.  Remains  bright  when  kept  at  0°  fc 
3  hours.  0-04  g.  in  chloroform  gives  a  blue  colour  not  paler  tha 
that  of  a  standard  blue  glass  on  the  addition  of  2  ml.  of  antimon 
trichloride  reagent.  Oleum  Morrhuae,  U.S.P.  X,  has  a  sp.  gr.  c 
0-918  to  0-927  at  25  and  an  iodine  value  of  140  to  180.  Minimur 
limits  for  vitamins  A  and  D  are  also  specified  ( vide  infra). 

THE  VITAMINS  OF  COD-LIVER  OIL 

Cod-liver  oil  contains  vitamins  A  and  D  in  varying  amounts.  The  Revisio 
Committee  of  the  U.S.P.  has  announced  the  new  Pharmacopoeial  standarc 
for  Cod-Liver  Oil,  which  became  official  on  Jan.  1,  1935,  as  ( a )  the  mir 
imum  vitamin  A  standard  for  U.S.P.  cod-liver  oil  shall  be  not  less  tha 
600  International  vitamin  A  units  per  gramme,  and  ( b )  the  minimui 
vitamin  D  standard  for  U.S.P.  cod-liver  oil  shall  be  not  less  than  £ 
International  vitamin  D  units  per  gramme.  This  minimum  would  ha\ 
caused  the  rejection  of  35  out  of  200  samples  of  cod-liver  oil  examined  by  tf 
Pharmaceutical  Society  of  Great  Britain  in  the  last  few  years.  Actually  tf 
Society  rejected  17  samples  whose  vitamin  D  potency  was  less  than  60  Inte: 
national  units  per  gramme.  The  minimum  potency  of  85  units  adopted  by  tl 
U.S.P.  has  lately  been  accepted  also  by  the  Pharmaceutical  Society.  Mo: 
samples  of  cod-liver  oil  have  a  vitamin  D  potency  between  100  and  25 
International  units  per  gramme;  occasionally  samples  are  found  to  have  3C 
or  350  units  per  gramme.  The  vitamin  A  potency  ranges  from  about  10C 
to  3500  International  units  per  gramme,  though  occasionally  samples  ai 
found  to  have  a  lower  or  a  higher  value  than  these. 

'There  is  no  correlation  between  the  vitamin  A  and  the  vitamin  D  values  of 
sample  of  cod-liver  oil.  The  following  table  of  values  found  recently  for  S 
samples  of  cod-liver  oil  in  the  Pharmaceutical  Society’s  Laboratories  shov 
this: — 


Vitamin  A  arid  D  Value  of  Twenty-three  Samples  of  Cod-Liver  Qi 

Examined  Biologically 


Sample 

Vitamin  A 
International  Units 

Vitamin  D 
International  Units 

1 

1,500 

160 

9 

1,500 

360 

3 

500 

80  . 

4 

650 

85 

5 

1,500 

210 

6 

3,600 

250 

7 

2,000 

120 

8 

8,400 

150 

9 

4,500 

80 

10 

1,500 

80 

1 1 

3,000 

300 

12 

3,700 

300 

13 

1,500 

330 

14 

4,800 

300 

1  5 

1,500 

340 

16 

2,250 

240 

17 

1,250 

220 

18 

2,750 

60 

19 

1,500 

290 

20 

2,000 

50 

21 

1,500 

110 

<>9 

2,850 

250 

23 

750 

180 
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The  vitamin  value  of  cod-liver  oil  seems  to  vary  inversely  with  the  yield 
>f  oil  from  any  particular  liver  or  batch  oi  livers.  The  origin  of  the  wta 
■od-liver  oil  is  almost  certainly  the  diet  of  the  cod,  namely  herring, 

'odlings  in  the  North  Sea,  and  squid  and  caplin  round  the  Newfoundland  banks 
Since,  however,  these  have  only  a  low  vitamm  content,  it  must  be  concluded  I  t 
:he  cod  itself  uses  little  of  the  vitamin  obtained  fijmite  food  but  stores  it  in  the 
iver  for  some  unknown  reason. — Drummond  and  Hilditch,  Empire  IVIarketir  g 
Board  Publication,  No.  35,  1930,  H.M.S.O. 

One  U.S.P.  X  vitamin  A  unit,  one  “Sherman  unit,”  and  one  vitamin  A  unit 
Df  the  American  Drug  Manufacturers  Association  are  each  approxima  e  \ 

qOne  I.U.  of  vitamin  D  is  approximately  equivalent  to  3-25  vitamin  D  units 
of  the  American  Drug  Manufacturers  Association.  .  .  n>7  T  tt 

One  Steenbock  unit  of  vitamin  D  is  approximately  equivalent  to  ~  7 
One  I.U.  of  vitamin  D  is  approximately  equivalent  to  1 -bb  Oslo  units,  re 

C' hm»e%alu!l  determined  by  the  B.P.  method  on  67  oils  purchased  from 
retail  chemists  were  obtained  ranging  from  3-o  to  20-0  and  the  average  was  /  b 
The  average  blue  value  obtained  on  36  samples  via  the  unsaponi liable  mat 
was  27-0.  The  best  values  for  average  oil  are: — direct  blue  value  9  3,  blue 
value  via  unsaponi  liable  matter  =  21 -8.  The  best  values  obtained  by  spectro- 
photometric  examination  are:— extinction  coefficient  (1  A  solution  in  1  cm.  cell) 
at  328  mu  =  0-587  (on  oil)  and  0-505  (via  unsaponifiable  matter),  percentage 
of  vitamin  A  =  0-0315.  The  biological  assays  of  bulked  samples  gave  the  following 
results: — vitamin  A  =  670  units  per  gramme;  vitamin  D  =81  units  per  gramme. 

R.  S.  Morgan  and  H.  Pritchard,  Analyst ,  1935. 

An  Alternative  Colorimetric  Method.  The  determination  of  vitamin  A 
in  cod-liver  oil  can  be  made  by  a  colour  test  in  which  the  oil  is  heated  with  a 
chloroform  solution  of  catechol  and  antimony  trichloride  The  ymiet-red  colour 
obtained  is  compared  as  soon  as  it  is  formed  with  a  0-01  f  solution  of  potassium 
permanganate.  The  colour  is  said  to  be  more  stable  than  the  blue  colour  obtained 
with  antimony  trichloride  alone. — E.  Rosenthal  and  J.  Erdelyi,  Biochem.  <  ., 

Effect  of  Light  on  Vitamin  A  Potency.  Exposure  of  cod-liver  oil  to  any 
source  of  white  light  of  sufficient  intensity  results  in  “delumination  dis¬ 
appearance  of  normal  golden  fluorescence  ;and  destruction  of  vitamin  y  . 
Kept  for  some  months  in  the  dark  it  regains  much  of  its  fluorescence  m 
vitamin  A  is  permanently  destroyed. — P.  R.  Peacock,  Lancet ,  11/19-6,  3-9. 

Cod-liver  oil  emulsions  can  be  kept  for  at  least  4  months  without  appreciable 
loss  of  vitamin  A  potency,  and  probably  for  7  or  8  months  without  serious ;  a  1 1 e i  a- 
tion  if  stored  in  well-stoppered,  amber  glass  bottles  and  kept  in  the  dark.- 
H.  N.  Griffiths,  T.  P.  Hilditch  and  J.  Rae,  Analyst ,  1933,  65. 

Variations  in  Oils  from  Different  Sources .  The  5th  Repoit  of  the 
Imperial  Economic  Committee  on  Marketing  and  preparing  for  Market  of 
Foodstuffs  Produced  within  the  Empire  states  that  for  relative  richness  in 
vitamins  Scottish  oils  rank  first,  then  Newfoundland,  then  Norwegian  but 
the  last  is  usually  the  best  from  the  marketable  aspect  of  colour  and  odour. 
Newfoundland  oils  do  not  find  a  ready  sale  in  Gt.  Britain— the  price  is  often 
high  In  Gt.  Britain  the  market  value  of  cod-liver  oil  depends  less  on  its  true 
medicinal  value  than  on  its  acceptability  by  the  public.— Chem.  &  Drugg., 
ii/ 1927,  357. 

Norwegian  Cod-Liver  Oil  Industry.  Bergen  is  the  centre  of  the  industry. 
Yield  of  oil  in  1928  (a  poor  year)  was  50,000  hectolitres,  against  70,000  in  1927. 
In  marketing,  some  of  the  dealers  fill  the  air  space  above  the  oil  with  C02  and 
nitrogen  to  prevent  oxidation. 

Unsaturated  Fatty  Acids  in  the  Oil.  Cod-liver  oil  is  composed  almost 
entirely  of  unsaturated  fats.  An  increase  in  the  amount  of  unsaturated  fatty  acids 
in  the  environment  of  the  tubercle  bacillus  tends  to  disintegrate  it.  An  increase 
of  unsaturated  fatty  foods  yields  an  increase  of  the  same  in  the  blood,  and  the 
bacillus  is  present  in  the  blood  in  comparatively  early  cases  of  phthisis.  Increase 
of  saturated  fat  above  a  certain  point  retards  its  absorption  from  the  intestine. 
The  saturated  fat  is  assimilated  up  to  about  14%  only;  unsaturated,  on  the 
other  hand  to  the  extent  of  98%.  In  a  mixed  diet  the  unsaturated  help  the  saturated 
to  become  absorbed.  The  highly  unsaturated  acids  contained  serve  the  immediate 
needs  of  energy  production  and  the  saturated  are  stored  in  the  nature  of  a  reserve. 
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Cod-liver  oil  should  be  prepared  under  conditions  preventing  oxidation, 
both  from  the  aspect  of  this  theory  and  the  vitamin  content. 

Cod-liver  oil  is  a  food — it  enters  into  permanent  combination  with  a  body 
cell  yielding  energy  to  it  and  altering  the  whole  of  the  cell’s  relations  by  becoming 
an  integral  part  of  the  cell  protoplasm.  It  is  more  readily  absorbed  than  other 
fats  and  has  probably  a  marked  action  on  metabolism. 

The  greater  part  of  the  fat  obtained  from  animal  tissues  is  not  real  fat,  but 
complex  combinations  of  fatty  acids  with  glycerophosphoric  acid  and 
nitrogen-containing  compounds — the  so-called  phosphatides — this  is  the  portion 
actually  made  use  of  by  living  cells.  Phthisical  patients  treated  with  cod-liver 
oil  have  been  observed  and  effects  on  nitrogen  metabolism  found  to  be  marked 
and  the  beneficial  effect  on  fat  absorption  to  be  considerable. 

The  total  activity  of  cod-liver  oil  does  not  reside  in  its  vitamin  D,  or  in  A  +  D, 
any  more  than  quinine  represents  the  total  activity  of  cinchona  bark.  Attention 
is  drawn  to  the  phosphatides  and  the  high  content  of  unsaturated  fatty  adds. — 
J.  W.  England,  J .  Amer.  pharm.  Ass.,  1929,  116. 

Oleum  Hippoglossi.  Halibut-liver  oil  is  described  in  the  B.P.C.  ’34,  but  no 
standard  is  specified.  The  natural  variations,  particularly  in  vitamin  content, 
are  very  great. 

Blue  values  and  iodine  values  of  samples  of  halibut-liver  oils  of  known  origin 
compared  with  those  of  samples  of  the  commercial  oil  and  mixtures  with 
cod-liver  oil. — R.  T.  M.  Haines  and  J.  C.  Drummond,  J .  Soc.  chem.  Ind.,  Lond., 
1934,  81T. 

The  “blue  values”  of  samples  of  halibut-liver  oil  examined  varied  from 
300  to  1720. — R.  T.  M.  Haines  and  J.  C.  Drummond,  Brit.  med.  J.,  i/1933,  558. 

Vitamin  A  Content  of  Fish-liver  Oils  ( other  than  Cod).  The  range  of 
vitamin  A  concentration  is  at  least  2500  :  1  and  is  not  parallel  with  vitamin  D 
potency.  The  liver  oils  of  haddock,  whiting,  skate  of  medium  or  small  size, 
codling,  and  immature  or  small  fish  generally,  are  poor  in  vitamin  A.  Oils  from 
pollack,  saithe,  hake  and  ling  are  similar  in  potency  to  cod-liver  oil;  salmon, 
turbot,  sturgeon  and  especially  halibut  yield  liver  oils  rich  in  vitamin  A.  The 
larger  halibut  occurring  in  northern  waters  yield  the  better  liver  oil.  Unlike  the 
oils  of  other  fish,  halibut-liver  oil  shows  a  seasonal  variation  in  vitamin  A  content 
independent  of  the  spawning  period.  The  oil  is  richest  in  vitamin  A  in  May, 
subsequently  falling,  and  rising  to  a  second  smaller  maximum  in  September. 
There  is  possibly  a  connection  between  vitamin  A  content  and  the  abundance  of 
planktonic  organisms  from  which  the  fish  probably  obtain  carotene  for  conversion 
to  the  vitamin. — J.  A.  Lovern,  J.  R.  Edisbury  and  R.  A.  Morton,  Biochem.  J., 
1933,  1461. 

It  is  the  practice  to  standardise  oils  for  sale  to  a  definite  vitamin  A  content. 
This  may  be  done  either  by  mixing  strong  and  weak  halibut-liver  oils  to  give  the 
desired  vitamin  content  or  by  diluting  a  strong  halibut-liver  oil  with  another 
fish-liver  oil,  such  as  cod-liver  oil,  or  even  with  a  vegetable  oil.  There  seems 
no  objection  to  this  practice,  but  if  any  other  oil  is  added  the  product  cannot  be 
described  as  natural  halibut-liver  oil.  The  following  variations  were  found  in 
33  samples  of  halibut-liver  oils  obtained  during  two  seasons:  Blue  value,  205  to 

7,100;  vitamin  A  E}<£m'  328  m /jl,  6-8  to  144;  sp.  gr.,  0-922  to  0-9286; 

wr>40°»  1470  to  1  488;  iodine  value,  111  to  171;  saponification  value,  150  to 
175;  unsaponifiable  matter,  8-3%  to  21-5%. — N.  Evers  and  W.  Smith,  Pharm. 
J.,  i/1935,  417. 

Sodii  Morrhuas  (B.P.C.  ’34).  Forms  a  clear  solution  in  10  parts  of  warm 
water. 

Comparison  of  five  samples  showed  that  “Sodium  Morrhuate  10%”  is  very 
differently  interpreted  by  different  makers  and  that  some  standards  should  bt 
laid  down  and  conformed  to.  Iodine  value  varied  from  148  to  226-5,  colour  from 
clear  yellow  to  turbid  orange,  and  fatty  acid  content  from  7-0%  to  9-45% 
— R.  T.  M.  Haines,  Lancet,  i/1933,  748. 

Liquor  Ergosterolis  Irradiati  (B.P.  ’32).  Contains  in  1  g.  approximately 
3000  units  of  antirachitic  vitamin  D.  The  unit  of  vitamin  D  is  the  activity 
contained  in  a  specified  quantity  of  solution  issued  by  the  National  Institute  foi 
Medical  Research,  London,  and  adopted  as  the  International  standard. 
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Oleum  Olivae  (B.P.  ’32).  Sp.  gr.,  0-915  to  0-918;  nD?0. 
1-4605  to  1-4635;  acid  value,  not  more  than  2-0;  saponification 
value,  190  to  195;  iodine  value,  79  to  88.  Complies  with  tests  for 
absence  of  sesame  oil,  cottonseed  oil  and  arachis  oil.  1  he  U  .i  ■Jr’- 
oil  has  a  sp.  gr.  of  0-910  to  0-915  at  25°  and  an  iodine  value  of  79 

to  90.  . 

Test  For  Tea-Seed  Oil.  {Rieber’s  Reagent .)  Prepare  a  mixt^re  of  con- 
centrated  nitric  acid,  concentrated  sulphuric  acid  and  water,  equal  parts  oy 
«Wht  Of  this  mixture  10  ml.  is  well  shaken  in  a  test-tube  with  10  ml  ot 
tYe,gon  to°fblhlLXsed,  and  placed  in  boiling  w^  for^  twenty  minute. 
Should  tea-seed  oil  be  present  to  the  extent  of  20 /G  or  more,  tne  on  wye 
changes  to  a  cherry-red  colour.  The  colour  vanes  w.th  the  amount  and 
nualitv  of  tea-seed  oil  present,  the  crude  od  gives  a  deeper  colour.  When 
cool  samples  of  pure  olive  oil  solidify  to  a  yellow,  nearly  white  mass,  while 

the  adulterated  oil  remains  liquid  or  seim-sohd,  ^cording  Cofma^Nhmresti 
tea-seed  oil  present,  having  the  characteristic  colour.— J.  Colman  iNicoresu, 

phu  Is'  impossible  either  by  chemical  or  physical  constants  or  by  available 
colour  teTs  to  ascertain  whether  olive  oil  is  adulterated  w.th  tea-seed  oil.- 
H,  A.  Caulkin,  Yearb.  Pharm .,  1927,  616. 

The  nroduction  of  olive  oil  has  made  great  strides  in  California  and  South 
Australia  The  colour  of  the  oil  varies  considerably  from  water-white  to 
golden-yellow.  Low-class  oils  have  a  green  tinge.  It  should  taste  pleasant 
and  soft,  but  the  taste  varies  according  to  the  locality,  etc.  Thus  oils  a ron 
Tuscan  olives  are  more  palatable  than  those  from  Ligurian  olives.  An  o 
may  be  quite  pure  and  unadulterated  but  be  inferior  on  this  point  The  large 
Quantity  of  edible  oils  produced  in  Tunis  is  frequently  admixed  with  the 
best  brands  of  French  and  Italian  edible  oils  to  cover  the  harsh  flavour. 

Excluding  abnormal  oils,  a  high  iodine  absorption  may  indicate  adulteration 
with  as  littlf  as  5%  of  a  drying  oil  or  15%  of  sesame,  cottonseed,  and  rape  oils 
The  saponification  value  will  only  lead  to  definite  results  if  large  quantities  of 
rape  ofi  have  been  added.  In  the  elaidin  test,  olive  oil  yields  of  all  oils  the 
hardest  elaidin,  and  also  solidifies  most  quickly,  but  this  test  can  only  be  used 
as  a  preliminary.  The  examination  of  unsaponifiable  matter  is  necessary  if  the 
addition  of  lard  is  suspected.  Green  olive  oils  should  be  tested  for  copper.— 
Chem.  &  Drugg.t  i/1928,  461,  q.v.  for  further  data. 

The  elaidin  test  does  not  assist  in  the  differentiation  of  olive  and  tea-seed  oils 
and  the  chief  difference  between  the  two  is  shown  by  the  iodine  values  ot  the 
unsaponifiable  matter. 

In  the  present  state  of  knowledge  it  is  not  possible  to  give  standards  for 
olive  oil  or  cod-liver  oil  which  will  prevent  adulteration.  Quite  large  proportions 
of  tea-seed  oil  can  be  added  to  olive  oil,  and  of  other  fish  liver  oils  to  cod-liver  oil, 
without  bringing  their  analytical  characters  outside  the  limits  for  normal  oils. 
The  tests  for  arachis,  cottonseed,  and  sesame  oils  will  not  ensure  their  complete 
absence.  In  these  cases  it  is  necessary  to  rely  on  the  statement  that  the  oil  is 
the  oil  obtained  from  .  .  .  .” — N.  Evers,  Pharm.  J.,  i/1933,  195. 

Oleum  Persicse  ( B.P.C .  ’34).  Sp.  gr.,  0*917  to  0*921;  72D40%  1.-464  to 
1  *465;  acid  value,  not  more  than  8;  saponification  value,  189  to  193;  iodine  value, 

10OleumRap£e  ( B.P.C  ’34).  Sp.  gr.,  0*913  to  0  917;  wD40°,  .1-463  to  1*467; 
acid  value,  not  more  than  5;  saponification  value,  171  to  177;  iodine  value,  97 
to  105;  unsaponifiable  matter,  0*6%  to  1*2%. 
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OLEUM  RIGINI 

Oleum  Ricini  ( B.P .  ’32).  Sp.  gr.,  0958  to  0969;  nD 4Q0 
1-4695  to  1-4730;  acid  value,  not  more  than  4-0;  saponificatior 
value,  177  to  187;  iodine  value,  82  to  90;  aD,  not  less  than  +3-5 
Remains  bright  when  kept  at  0°  for  3  hours.  Oleum  Ricini 
U.S.P.  X,  has  a  sp.  gr.  of  0-945  to  0-965  at  25°;  saponification 
value,  179  to  185;  iodine  value,  83  to  88. 


OLEUM  SESAMI 

Oleum  Sesami  (B.P.  ’32).  Sp.  gr.,  0-921  to  0-924;  nD40o, 
1-4650  to  1-4665;  acid  value,  not  more  than  4-0;  saponification 
value,  188  to  193;  iodine  value,  103  to  112.  Complies  with  tests  for 
absence  of  cottonseed  oil  and  of  arachis  oil.  The  test  for  absence 
of  sesame  oil  in  other  oils  consists  of  agitating  2  ml.  of  the  oil  with 
1  ml.  of  a  1%  w/v  solution  of  sucrose  in  hydrochloric  acid  and 
standing  for  5  minutes,  when  the  acid  layer  should  not  appear 
pink. 

Oleum  Sojae  ( B.P.C .  ’34).  Sp.  gr.,  0-924  to  0-927;  wd40o,  1-4675  to  1-4685; 
acid  value,  not  more  than  5;  saponification  value,  190  to  194;  iodine  value,  130 
to  137;  unsaponifiable  matter,  0-7%  to  1-5%. 


OPIUM 

Opium  (B.P.  ’32).  Contains  in  its  moist  state  as  imported 
not  less  than  9-5%  of  morphine  calculated  as  anhydrous.  Assayec 
by  the  B.P.  method:  8  g.  mixed  thoroughly  in  a  mortar  with  30  ml 
of  water  and  2-0  g.  of  calcium  hydroxide  is  transferred  to  £ 
tared  flask,  with  water  to  90  g.;  after  shaking  for  30  minutes,  th( 
mixture  is  filtered  and  52  ml.  of  the  filtrate  (equivalent  to  5  g.  o: 
the  opium)  shaken  with  5  ml.  of  alcohol  and  25  ml.  of  ether 
2-0  g.  of  ammonium  chloride  added,  shaken  for  5  minutes  anc 
occasionally  during  30  minutes,  the  total  time  of  shaking  bein< 
15  minutes,  and  stood  overnight;  the  ethereal  layer  is  decantec 
on  to  a  plug  of  cotton  wool  in  a  funnel,  the  flask  and  content: 
and  filter  rinsed  with  10  ml.  of  ether,  and  the  filter  with  ; 
further  5  ml.  in  small  portions;  the  aqueous  liquid  is  thei 
poured  through  the  filter,  and  the  flask  and  filter  washed  witl 
morphinated  water  till  free  from  chloride;  the  crystals  on  the  filte 
are  washed  back  into  the  flask,  boiled  with  excess  N/10  sulphurf 
acid,  and  the  cooled  liquid  titrated  with  N/10  sodium  hydroxid 
to  cochineal  or  methyl  red,  a  correction  of  0-052  being  added. 

Opium,  U.S.P.  X ,  is  assayed  by  a  similar  process,  on  the  water 
soluble  matter,  and  should  yield  not  less  than  9-5%  of  anhydrou 
morphine.  Opium,  P.G.  VI,  when  dried  at  60°,  contains  not  les 
than  12%  of  anhydrous  morphine. 

International  Assay  Process.  A  report  of  a  Commission  of  Experts  for  th 
Standardisation  of  Methods  for  Determining  the  Morphine  Content  of  Ra^ 
Opium  described  an  assay  process  which  was  published,  with  some  comnrn! 
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y  Prof.  L.  van  Itallie,  in  the  Bulletin  de  la  Federation  Internationale  Pharma- 
eutique,  1933,  14,  98.  The  following  is  a  translation:— 

The  samples  are  mixed  in  such  a  way  as  to  give  a  homogeneous  mass,  or,  li  the 
riginal  opium  is  dry,  a  homogeneous  powder.  For  analysis,  the  whole  of  this 
owder  is  passed  through  a  sieve  of  which  the  maximum  width  of  mesh  is 


The  determination  is  carried  out  in  three  parts.  (1)  Determination  of  the  loss 
f  weight  on  drying  at  103°  to  105°  (moisture).  (2)  Determination  of  the  amount 
f  extractive  soluble  in  water  in  the  presence  of  calcium  hydroxide  under  the 
onditions  of  the  process.  (3)  Determination  of  the  morphine  content. 

Determination  of  the  Loss  in  Weight  on  Drying  {Moisture).  Weigh  1  g. 
f  opium  (to  within  ±  5  mg.)  in  a  weighing-bottle  with  a  ground-in  stopper; 
eat  for  two  hours  at  103°  to  105°  and  weigh.  Continue  heating  until  the  loss  in 
/eight  after  1  hour  in  the  oven  is  not  more  than  0*005  g.  I  he  loss  in  weight  is 
alculated  on  100  g.  of  the  opium  being  analysed  and  in  the  following  formula 
his  percentage  loss  is  denoted  by  the  letter  F.  When  dealing  with  soft  opium 
he  mass  is  diluted  with  a  little  water  and  dried  in  a  thin  layer. 

Determination  of  the  Extractive  and  of  the  Morphine.  1  nturate  m  a 
nortar  4  g.  opium  (weighed  to  within  ±  5  mg.)  with  1  g.  of  calcium  hydroxide  and 
0  ml.  of  water  so  as  to  produce  a  homogeneous  mixture.  Dilute  with  another 
0  ml  of  water  and  set  aside  the  mixture  for  1 5  minutes,  stirring  frequently,  i  hen 
>V  means  of  small  quantities  of  water  transfer  the  mixture  to  a  small  fared 
lask  and  add  water  until  the  contents  of  the  flask  weigh  45  g  (weighed  to  within 
a  ).  Cork  the  bottle  and  shake  vigorously  and  continuously  for  30  minutes.  Pour 
,ut  the  contents  of  the  bottle  on  to  a  glass  filtering  funnel  No.  3G 3  of  bchott 
md  Gen,  Jena,  or  on  to  a  filtering  funnel  of  similar  pattern  but  having  the  same 
>orosity  and  suitable  dimensions.  The  liquid  is  at  first  allowed  to  flow  freely, 
hen  the  slightest  possible  suction  is  applied.  Part  of  the  nitrate  is  used  to 
letermine  the  extractive  and  part  for  the  determination  of  the  morphine. 

A  Determination  of  the  Content  of  Extractive.  Concentrate  on  a 
vater-bath  3  g.  of  the  filtrate  (weighed  to  within  ±  0*1  g.),  then  dry  the  remainder 
it  103°  to  105°  until  the  loss  in  weight  after  drying  for  one  hour  is  not  greater 
har  0-003  g.  The  weight  of  the  remainder,  in  mg.,  is  used  for  determining  the 
extractive  (E)  given  by  100  g.  opium,  according  to  the  following  formula: — 


F  _  (100  +F)  M  where  m  denotes  the  weight  in  grammes  of  the  residue 

3  -  M  ’  .  .  , 

from  3  g.  of  the  filtrate  and  F  the  percentage  of  moisture  in  the  opium. 

B.  Determination  of  the  Morphine  Content.  In  a  50  ml.  Erlenmeyer 
flask,  or  in  some  other  suitable  vessel,  weigh  25  g.  of  filtrate  (to  within  ±  0*1  g.) 
and  add  2-5  ml.  of  alcohol  (90%)  and  12-5  ml.  of  ether  Close  the  flask, 
shake  it  to  mix  the  liquids  and  add  1  g.  of  ammonium  chloride.  Shake  well  for 
5  minutes  then  frequently  during  30  minutes.  Set  aside  the  mixture  in  the  closed 
flask  until  the  next  day.  Shake  well  to  detach  the  precipitated  morphine  and 
pour  the  contents  of  the  flask  as  completely  as  possible  on  to  a  filtering  funnel 
No.  3G4  of  Schott  and  Gen,  Jena,  or  on  to  a  filtering-funnel  of  similar  pattern, 
but  having  the  same  porosity  and  suitable  dimensions.  Avoid  wetting  the  upper 
part  of  the  funnel.  Filter  the  liquid  completely  with  the  help  of  slight  suction, 
then  wash  the  flask  with  3  ml.  of  ether;  pour  the  latter  on  to  the  filtering  funnel 
and  without  using  suction  wash  it  by  inclining  and  shaking,  then  filter  the 
ether  completely  by  suction.  The  washing  of  the  flask  and  the  filtering  funnel 
is  repeated  in  the  same  way,  each  time  with  3  ml.  of  water  saturated  with 
morphine,  until  the  filtrate  gives  no  reaction  tor  chlorides.  Pleat  the  flask,  in 
which  there  may  still  remain  a  little  morphine,  and  the  glass  filtering  funnel 
containing  the  greater  part  of  the  morphine,  for  30  minutes  at  a  temperature  of  1 03 
to  105°.  After  cooling,  grease  the  upper  and  inner  part  of  the  filtering  funnel 
to  a  depth  of  0-5  cm.  with  soft  paraffin;  then  fix  it  by  means  of  a  cork  into  a 
300  cm.  filtering  flask.  Warm  10  ml.  of  methyl  alcohol  in  the  flask  (preferably 
with  a  reflux  condenser  because  of  the  toxicity  of  the  vapour  of  methyl  alcohol) 
to  dissolve  the  remaining  crystals  of  morphine  attached  to  it;  pour  the  warm 
solution  on  to  the  filtering  funnel  without  applying  suction,  dissolve  the  greater 
part  of  the  morphine  by  shaking,  and  filter  the  solution  using  suction.  This 
operation  is  repeated  twice,  using  each  time  10  ml.  of  methyl  alcohol.  Then,  by 
means  of  a  small  wash-bottle  rinse  all  the  deposits  of  morphine  which  may  have 
formed  on  the  filtering  funnel  and  on  the  lower  tube  with  10  ml.  of  methyl 
alcohol;  pour  this  alcohol  into  the  filtering  flask.  The  impurities  in  the  morphine 
will  thus  remain  on  the  plate  of  the  filter.  Verify  whether  the  filtrate  is  quite 
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clear;  should  a  little  morphine  be  precipitated  dissolve  it  by  warming  slightly 
Add  to  the  clear  liquid  5  to  10  drops  of  methyl  red  and  titrate  with  N/10  hydro¬ 
chloric  acid  or  N/10  sulphuric  acid  to  a  faint  orange.  Dilute  the  liquid  wit! 
120  ml.  of  freshly  boiled  and  cooled  water,  which  changes  the  colour  of  the 
solution  to  yellow;  and  complete  the  titration  by  adding  N/10  acid  until  th( 
liquid  begins  to  turn  red. 

The  morphine  content  is  calculated  according  to  the  following  formula: 

f  v  -  o/  c  u  A  •  (1000  +  E  +  F)  04  +  1)  0114 

( a )  in  %  of  anhydrous  opium  - — 100  F  ~ — ” - 

,u\  •  o/  c  -  •  \  •  (10°0  +  E  +  F)  04  +  1)  0  114 

(o)  in  %  of  original  opium  v - - - - — - — - - 

E  =  percentage  yield  of  extractive  in  the  presence  of  calcium  hydroxide 
calculated  on  the  opium. 

F  =  percentage  of  moisture  in  the  opium. 

A  =  ml.  of  N/10  acid  used  in  the  titration. 

This  formula  allows  for  a  correction  of  1  ml.  of  N/10  acid  (equivalent  to  0-0285 
mg.)  for  the  morphine  remaining  in  solution. 

Some  Defects  in  the  International  Process.  The  process  is  undoubtedly 
superior  to  many  published  methods,  and  particularly  to  the  official  methods 
of  most  foreign  pharmacopoeias.  It  is,  however,  much  more  complicated  and 
troublesome  to  perform  than  the  method  of  the  British  Pharmacopoeia  and  it  is 
extremely  doubtful  whether  it  is  superior  or  even  equal  to  the  latter  method  as 
regards  accuracy. 

Its  principal  disadvantages  are: 

(1)  The  very  small  weight  of  opium  used  for  the  test. 

(2)  The  unnecessarily  involved  practical  details,  some  of  which  could  quite 
well  have  been  dispensed  with  without  appreciably  diminishing  the  accuracy 
of  the  results. 

(3)  The  decidedly  clumsy  manipulation,  such  as  the  weighing  of  all  liquids, 
the  method  adopted  for  the  initial  filtration  and  the  directions  for  the  collection, 
washing  and  solution  of  the  morphine.  Some  of  these  defects  cannot  fail  to 
cause  very  appreciable  errors. 

If  the  process  is  performed  exactly  as  described,  it  appears  very  improbable 
that  close  agreement  between  different  analysts  using  the  method  will  occur.  In 
order  to  produce  a  really  accurate  method  capable  of  giving  reasonably  consistent 
results  in  different  hands  very  considerable  modifications  would  be  needed 
some  of  which  might  very  well  be  in  the  direction  of  simplification. 

Varieties.  Turkey  opium  is  produced  in  Asiatic  Turkey  and  occurs  ir 
rounded,  conical,  irregular  or  flattened  masses  usually  enveloped  in  poppy  leaves 
and  sometimes  more  or  less  covered  with  the  winged  fruits  of  a  species  of  Rumex 
The  weight  of  the  cakes  varies  from  about  1  oz.  to  several  pounds,  the  majorit3 
of  the  pieces  varying  from  about  1  lb.  to  4  lb.  Turkey  opium  includes  the  varieties 
“Soft  Shipping”  opium  and  “Druggists”  opium.  European  opium  is  producec 
chiefly  in  Bulgaria,  Greece  and  Yugoslavia;  it  resembles  the  “Soft  Shipping’ 
variety  of  Turkey  opium  in  its  general  characters.  Persian  opium  occurs  ir 
brick-shaped  masses  weighing  about  1  lb.,  or  rarely  in  cones  or  sticks  of  varying 
weight.  The  bricks  are  usually  wrapped  in  red  paper  and  tied  with  red  or  yellov 
string,  but  occasionally  white  paper  is  employed.  It  usually  contains  varying 
proportions  of  certain  native  gums  added  during  manufacture  to  obtain  j 
product  suitable  for  moulding.  Indian  medicinal  opium,  which  is  used  fo: 
medicinal  purposes  in  India,  occurs  in  square  blocks  weighing  about  2  lb 
and  wrapped  in  paper  which  is  sometimes  oiled.  It  varies  considerably  ir 
consistence,  the  moisture  content  ranging  from  10%  to  18%.  Indian  smoking 
opium  occurs  in  balls,  about  the  size  of  a  small  Dutch  cheese,  which  are  envelopet 
in  a  casing  made  from  poppy  petals.  Russian  opium  has  the  characters  of  sof 
Persian  opium  and  is  usually  wrapped  in  paper. 

Constituents.  Opium  contains  morphine  in  proportions  varying  from  5%  t< 
21%  of  the  dried  opium.  The  morphine  exists  in  combination  with  meconii 
and  sulphuric  acids  in  the  form  of  salts  readily  soluble  in  water.  The  “Sof 
Shipping”  variety  of  Turkey  opium  contains  about  15%  to  18%  of  morphine 
while  “Druggists”  opium  of  good  quality  contains  about  12%  to  16%.  Drie( 
European  opium  contains  from  about  15%  to  21  %  or  occasionally  more.  Persiai 
opium  contains  about  10%  to  12%  and  occasionally  as  much  as  13  5%.  Undrie< 
Indian  medicinal  opium  has  varied  considerably  at  different  times,  sometime 
containing  as  little  as  7%,  and  sometimes  as  much  as  12%.  Narcotine  range 
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rom  1-5%  to  12-5%.  Codeine  exists  to  the  extent  of  ,°'3%  ' to.4%' ’ 

SSBa?iS®?^5ifeSSS 

indifferent  substances,  present  in  small  proportions  only.  Other  constituents 
are  muc"suUg„!  wax  and  rubber,  together  with  salts  of  calc.um,  magnes.um 

and  potassium.  .  .  ,  .  ^  A 

Determination  of  morphine,  narceine  narcotme,  papaverine  codeine  and 
thebaine  in  opium.— B.  Kljotschkina,  Arch.  Pharm.,  Bed.,  1933,  I,  538, 
per  Quart.  J.  Pharm.,  1934,  119.  ,  ,  .  ,  • 

Manufacture  of  Morphine  from  Opium.  Raw  opium  made  into  a  thin 
paste  with  water  is  poured  into  boiling  milk  of  lime  and  after  a  few  minutes 
boilfmTthe  mixture  is  filtered  from  the  precipitated  calcium  meconate.  The 
mixed*  filtrate  and  washings  are  concentrated  and  treated  with  ammonium 
boride  the  ammonia  being  removed  by  boiling.  The  greyish  sludge  of  morphine 
is  dissolved  in  hydrochloric  acid,  the  solution  decolourised  evaporated  to  dryness 
SidSe  mSpMne  hydrochloride  purified  by  recrystallisation .-Pharm.  J., 

1/7 ^Extraction  of  Opium  Alkaloids.  The  plant  is  extracted  with  warm  water 
and  an  equal  volume  of  alcohol  and  excess  ammonia  is  added,  precipitating 
morphine^ and  narcotine,  the  latter  being  separated  by  treatment  with  benzene 
or  chloroform  in  which  morphine  is  insoluble.  The  mother-liquors  are  treated 
with  dilute  acetic  acid,  and  from  this  papaverine  can  be  extracteci  with  benzene. 
The  strong  bases,  codeine  and  thebaine,  forming  salts,  remain  in  solution,  and 
cun  be  separated  by  the  addition  of  alkali  wh.ch  precipitates  thebaine,  codeine 
remaining  in  solution. — J.  chem.  Soc.  Abstr .,  i/192o,  153. 

Addiction  to  Opium,  Morphine,  Cocaine,  etc.  See  individual  chapters 

F  Opium  Pulveratum  ( B.P .  ’32).  Adjusted  with  lactose  to  contain  from  9-5% 
to  10-5%  of  morphine,  calculated  as  anhydrous.  Opium  Pulveratum,  U.S.P.  A, 
yields  from  10%  to  10-5%  of  anhydrous  morphine. 

Tinctura  Opii  (B.P.  ’32).  Contains  0-95%  to  1-05%  w/v  of  morphine, 
calculated  as  anhydrous.  Assayed  by  evaporation  of  80  ml.,  trituration  with  5  ml. 
of  water  addition  of  20  ml.  of  water  and  2  g.  calcium  hydroxide,  followed  by 
addition  of  water  to  86  g.,  then  proceeding  as  for  opium,  taking  52  ml.  of  the 
filtrate  equivalent  to  50  ml.  of  the  tincture.  Alcohol  content  41  /c  to  46  f0v/v. 
Tincmra  Oph  U.S.P.  X,  contains  0-95%  to  1  -05%  w/v  of  anhydrous  morphine, 

anTihnctura'COpii  cTmphoUtA^A^^^Contains  0-045%  to  0-055%  »/„ 
of  nSmhine  calculated  as  anhydrous.  Assayed  by  extraction  of  the  residue 
after  evaporation,  with  calcium  hydroxide  solution,  cleaning  the  solution  with 
ether  Addition  o  ammonium  sulphate  and  extraction  with  twice  the  volume  of 
chloroform-alcohol  mixture  (1:1)  followed  by  extraction  with  chloroform- 
alcohol  mixture  (1  :  £);  after  evaporation  of  the  solvent,  the  residue  is  dissolved 
fnN/ 1  hydrochloric  acid  and  diluted  with  water  to  N/10  solution.  The  brownish 
colour  produced  by  a  20  ml.  portion  of  the  solution  on  addition  of  8  ml.  of  1  /„ 
sodium  nitrite  solution  and  12  ml.  of  dilute  ammonia  solution  is  matched  against 
a  standard  solution  of  morphine  in  N/10  hydrochloric  acid.  Alcohol  content, 
56%  to  60%  v/v.  Tinctura  Opu  Camphorata,  U.S.P.  X,  is  not  standardised, 
it  contains  approximately  0-04% ,  w/v  of  morphine;  alcohol  content,  43  A  to  46 0 

iEthylmorphinse  Hydrochlondum  ( B.P .C.  34).  C19H2303N,HCi^2H,0 

=  385-7  Loss  at  100°,  not  more  than  10%.  Ash,  not  more  than  0 •  1  /0.  A 
morphine  limit  equivalent  to  0-1%  of  anhydrous  morphine  is  included  by 
matching  against  a  standard  solution,  the  colour  produced  by  5  ml.  of  a 2  /Q 
solution  m  N/10  hydrochloric  acid  on  the  addition  of  2  ml.  of  1  /0  sodium  nitrite 
solution  and  3  ml.  of  dilute  ammonia,  ^thylmorphinas  Hydrochlondum, 
TT  S  P  X  lo-es  not  more  than  10%  at  100°. 

Ethylmorpkine  Sulphate, .  (CiTHigOaNOCaH^,  H,S04,  5HjO,  is  soluble 
1  in  94  of  water  at  15-5°  and  1  in  111  of  alcohol  90%.  J.  L.  Thomson,  Pharm. 
J i/1920,  7. 

Apomorphinae  Hydrochloridum  (B.P.' 32).  =312-6. 

Loss  at  100°,  not  more  than  5%.  Ash,  not  more  than  0T  /0.  0-1  g.  shaken  with 
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5  ml.  of  ether  should  produce  not  more  than  a  faint  red  colour  (due  to  de¬ 
composition  products).  The  U.S.P.  X  salt  complies  with  the  test  for  decompo¬ 
sition  products  and  is  rejected  if  it  produces  immediately  an  emerald-greer 
colour  when  shaken  with  100  parts  of  water. 

Codeina  (B.P.  ’32).  C1SH2103N,H20  =317-2  M.p.  of  the  dried  substance 
155°  to  156°.  Loss  at  100°,  not  more  than  6%.  Ash,  not  more  than  0-1%. 
5  ml.  of  the  2%  w/v  solution  in  N/10  hydrochloric  acid,  with  2  ml.  of  1% 
sodium  nitrite  solution  and  3  ml.  of  dilute  ammonia  solution,  produces  a  yellow 
colour  not  deeper  than  5  ml.  of  0-002%  w/v  solution  of  anhydrous  morphine 
in  N/10  hydrochloric  acid,  similarly  treated.  Codeina,  U.S.P.  X,  loses  not  more 
than  6%  at  80°;  a  test  for  morphine  with  ferric  chloride  and  potassium  ferri- 
cyanide  is  included. 

Codeinae  Fhosphas  (B.P.  ’32).  Ci8H2103N,H3P04,H20  =  415-2.  Loss  at 
100°,  4%  to  7%.  Complies  with  the  limit  test  for  morphine.  The  U.S.P.  X 
salt  contains  not  less  than  67%  of  anhydrous  codeine,  by  extraction  from 
solution  with  sodium  hydroxide  by  chloroform  and  titration  with  N/10  sulphuric 
acid  to  methyl  red. 

Diamorphinae  Hydrochloridum  (B.P.  ’32).  C21H23  0  5N,HCI,H20  =423-7 
Ash,  not  more  than  0-1%.  A  morphine  limit,  as  indicated  by  the  coloui 
produced  in  N/10  hydrochloric  acid  solution  with  sodium  nitrite  and  ammonia, 
is  included  and  is  equivalent  to  1  -5%. 

Morphina  (B.P.C.  ’34).  C17H1903N,H20.  =303-2.  Loss  at  110°,  not  more 
than  7%.  Ash,  not  more  than  0-1%.  Complies  with  the  limit  test  for  other 
alkaloids  in  Morphinae  Hydrochloridum,  using  three-quarters  the  quantity  ol 
substance. 

Quantitative  methods  for  the  determination  of  Morphine,  Codeine  and 
Diamorphine  in  tablets  are  described  in  Methods  of  Analysis  ( A.O.A.C. ,  1930, 
461 ). 

Solubility  in  carbon  tetrachloride  is  0-0156  g.  in  100  g.  at  18°  to  22°. 

Spectrum  lines  characteristic  for  morphine  are  obtainable  with  1/200  grain. — 
J.  J.  Dobbie,  Lancet,  i/1913,  1399. 

Bromophenol  blue  recommended  as  indicator  for  titration  of  morphine 
A  1%  solution  of  morphine  hydrochloride  has  a  p¥L  of  3-65. — N.  Evers,  Yearb, 
Pharm.,  1921,  325. 

Morphine  and  other  alkaloids  in  animal  excreta.  Detection  in  organs,  urine 
etc. —  Yearb.  Pharm.,  1922,  12. 

The  fate  of  morphine  in  the  animal  body,  with  a  method  of  estimation  ir 
body  fluids  and  tissues. — J.  Pharmacol.,  June,  1927,  177. 

All  the  acyl  compounds  of  morphine,  e.g.,  diacetylmorphine  and  benzoyl- 
morphine,  are  readily  decomposed  and  morphine  recovered  from  them,  whereas 
the  alkyl  derivatives,  such  as  codeine  and  benzylmorphine,  are  intimate  com¬ 
pounds  from  which  the  morphine  cannot  be  recovered.  The  former  are  strong 
narcotics  like  morphine,  and  the  latter  only  weak  narcotics. — D.  B.  Dott,  Pharm 
J.,  ii/ 1928,  250. 

Morphinae  Acetas  (B.P.C.  ’34).  C17H4  903N,C2H402,3H20  =399-2.  Ash 
not  more  than  0-1%.  Complies  with  the  limit  test  for  other  alkaloids. 

Morphinae  Hydrochloridum  (B.P.  ’32).  C17H4  903N,HC1,3H20  =375-7. 

Loss  at  120°,  not  more  than  12-5%  and  the  dried  material  is  not  more  thar 
faintly  yellow  in  colour.  Ash,  not  more  than  0-1%.  Limit  of  other  alkaloid: 
extracted  with  chloroform  from  sodium  hydroxide  solution,  not  more  than  1  -5% 
Morphinae  Hydrochloridum,  U.S.P.  X,  should  lose  not  more  than  15%  at  100° 
A  test  for  apomorphine  is  described. 

Gregory’s  Salt. — An  impure  morphine  hydrochloride,  being  a  mixture  ol 
double  salt  of  morphine  hydrochloride  and  codeine  hydrochloride  occurring 
in  the  manufacture  of  morphine. 

Morphinae  Sulphas  (B.P.C.  ’34).  (C17HX  903N)2,H2S04,5H20  =  758-5 

Loss  at  130°,  not  more  than  12%.  Ash,  not  more  than  0-1%.  Complies  witl 
the  limit  test  for  other  alkaloids.  The  U.S.P.  X  also  allows  a  moisture  loss  o 
12%  at  130°,  and  tests  for  acidity,  ammonium  salts,  meconate  and  foreig] 
alkaloids  are  included. 

Morphinae  Tartras  (B.P.  ’32).  (C17H1903N)2,C4H606,3Ha0  =  774-4 

Loss  at  100°,  not  more  than  7%.  Ash,  not  more  than  0-1%.  Complies  wit] 
the  limit  test  for  other  alkaloids. 

Fapaveretum  (B.P.C.  ’34).  Contains  from  47-5%  to  52-5%  of  anhydrou; 
morphine.  Assayed  by  the  B.P.C.  process:  extract  1  g.  in  20  ml.  of  water  an 
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il.  of  N/l  sodium  hydroxide  with  successive  portions  of  aO  ml.  ai’l>  * f,™1. 

mtransfe/to ^conical" fiask^add0^  nd^o^alcohol^tn^  addiri/a 

ay  for  Opium,  collecting  the  morphine  on  a  smali  filter  paper  and  adding 
-rprtinn  of  0-025  s  of  morphine  to  the  amount  indicated  by  the  titration, 
hum  concentratum.-  ?  G  VI,  is  a  mixture  of  the  hydrochlondes  of  opium 

gloids  containing  48%too0%  rf  mo^hme  ,46°  (o  As^ 

f^r^n  0(?V  Papaverinum  h?dmchloridum  is  Official  .in  the  P  G.  VI. 
Thebaine  Hydrochloride.  Thebainum  hydrochlondum  is  official^n^the 
HpIti  V  and  contains  when  dried  not  less  than  99  0  of  Cl9H2i  s  >  . .  ’ 

should  contain  from  2%  to  3%  of  water  corresponding  to  approximately  hal 

Dlecule  of  water.  _ 

OXYGENIUM 

Oxygenium  (B.P.’32).  0=16-000.  Contains  not  less  than  98% 

!v  of  Oo,  the  residue  consisting  of  argon  with  a  trace  ot  nitrogen 
r  of  hydrogen.  Assayed  by  absorption  in  one- fifth  its  volume  ot 
kaline  solution  of  pyrogallol.  The  turbidity  produced  m  barium 
ydroxide  solution  should  not  exceed  that  produced  by  sodium 
icarbonate  solution  equivalent  to  a  limit  of  C02  of  approximately 
•0002%  zv/v.  Limit  tests  for  halogens,  acids  or  alkalis,  and  oxidising 
abstances  are  included.  Oxygenium,  U.S.P.  X,  contains  not  less 
lan  98%  v/v  of  O.  The  limit  of  carbon  dioxide  is  one  quarter  ot 

aat  of  the  B.P. 

Oxvsen  Content  of  the  Air.  212  determinations  during  period  of  10  months, 
nril  1911  to  January  1912,  showed  no  material  fluctuation  despite  all  possible 
Iterations  in  climatic  conditions,  including  periods  before,  during  and  after  the 
egetative  season.  The  averages  were  20-9o2% .  oxygen  and  0-  31  o  canon 
ioxide  which  maintain  the  results  of  Cavendish  in  1783  and  de  Marli  in  1787 
s  to  the  uniformity  of  air  as  regards  its  oxygen  content. 

The  interdependence  between  the  amounts  of  oxygen  and  carbon  dioxide  i 
o  constant  that  estimations  of  the  latter  made  in  the  Loudin  apparatus  may  be 
aken  as  accurate  indications  of  the  oxygen  content  e.g.,  for  every  0  01  0 
rtcrease  in  carbon  dioxide  a  corresponding  increase  in  the  percentage  ol  oxygen 
nay  be  assumed. — Nature,  Lond.,  i/1913,  409. 

Air  Liquefying  Apparatus  (Hampson’s  Patent).  This  apparatus  depends 
mon  a  method  by  which  a  moderate  amount  of  refrigeration,  produced  by  the 
ixpansion  of  a  gas,  may  be  accumulated  and  intensified  till  it  reaches  the  point 
lt  which  the  gas  becomes  liquid  under  atmospheric  pressure.  1  he  method 
insists  in  directing  all  the  expanded  gas  immediately  after  its  expansion,  oyer 
he  coils  which  contain  the  compressed  gas  that  is  on  its  way  to  the  expansion 
joint.  The  cold  developed  by  expansion  in  the  first  expanded  gas  is  thus 
communicated  to  the  on-coming  compressed  gas,  which  consequently  expands 
rom  and  therefore  to,  a  lower  temperature  than  the  preceding  portion.  It 
communicates  in  the  same  way  its  own  intensified  cold  to  the  succeeding  portion 
jf  compressed  gas,  which  in  its  turn  is  made  colder  both  before  and  alter  expan - 
,ion  than  any  that  had  gone  before.  This  intensification  of  cooling  goes  on  until 
he  expansion  temperature  is  far  lower  than  it  was  at  starting,  and  the  effect  is 
so  powerful  that  even  the  small  amount  of  cooling  due  to  the  free  expansion  ot 
7&s  through  a  throttle-valve  may  be  made  to  liquefy  air  without  using  other 

L  dTe^mount  of  refrigeration  due  to  free  expansion  was  ascertained  by  Joule 
ind  Thomson,  and  is  in  the  first  place  proportional  to  the  fall  of  pressure.  Air 
lt  0°  is  cooled  0-29°  for  every  atmosphere  of  pressure-drop,  this  cooling, 
rowever  increases  with  the  descent  of  the  temperature  from  which  expansion 
:akes  place,  and  the  law  is  that  it  is  inversely  proportional  to  the  square  of  the 
ibsolute  temperature.  Thus  expansion  of  air  from  4f  atmospheres  to  1,  and 
rom  a  temperature  of  0°,  i.e.,  273°  Absolute,  gives  about  1°  of  cooling  in  the 
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air  itself.  But  when  the  air  expands  from  §  of  that  absolute  temperature,  i.. 
from  91°  absolute,  the  cooling  for  the  same  pressure  drop  is  |  of  1°,  or  2f°. 

In  the  liquid  state  air  occupies  g.J5th  part  of  its  ordinary  volume,  or  in  otb 
words,  if  liquid  air  be  vaporised  and  restored  to  normal  temperature  it  w 
expand  800  times. 

Vacuum  Vessels  {Thermo- Isolators).  Are  necessary  for  the  storage 
liquid  air  and  those  gases  which  only  liquefy  at  low  temperatures. 

They  are  either  cylindrical  or  globular,  and  consist  of  one  glass  vessel  enclos 
within  another.  The  space  between  these  vessels  is  thoroughly  exhausted  a 
sealed  under  a  high  permanent  vacuum.  Heat  radiates  across  the  vacuous  spa 
very  slowly,  consequently  liquid  stored  in  a  vacuum  vessel  is  admirably  insulat 
from  the  action  of  external  heat  and  only  vaporises  slowly. 

The  efficiency  of  the  vacuum  vessel  is  increased  by  silvering  since  radiati* 
from  outside  is  thus  partially  reflected. 

Liquid  air  evaporates  from  vacuum  vessels  at  the  rate  of  from  5%  to  15 
per  24  hours,  according  to  the  size  of  the  vessel,  the  evaporation  from  sm 
vessels  being  more  rapid  than  from  large. 

Hydrogen  Liquefying  Apparatus  (Morris  W.  Travers’)*  It  has  be 
found  that  hydrogen,  when  compressed  at  normal  temperatures  and  allow 
to  expand  in  an  apparatus  like  the  Hampson  Air  Liquefier,  does  not  becon 
cooled  but  on  the  contrary  slightly  heated.  When,  however,  its  temperature 
reduced  to  —80°,  or  lower,  before  it  enters  the  regenerator  coil,  it  becorr 
further  cooled  on  free  expansion,  so  that  the  principle  of  self-intensive  cooli 
employed  in  Hampson’s  Air  Liquefier  can  then  be  applied  to  the  liquefacti 
of  this  gas. 

Hydrogenit  is  said  to  be  a  mixture  of  dry  soda-lime  and  ferro-silicon 
other  silicon  alloy.  When  acted  upon  by  heat,  3  kilos  give  about  1  cubic  me 
of  hydrogen. — per  Pharm.  J.,  i/1912,  31. 

Calcium  Hydride  or  Hydrolete,  CaH2,  is  used  as  hydrogen  generator 
decomposing  with  water. 

Ferrosilicon  process.  Ferrosilicon  falls  into  sodium  hydroxide  solution  (covei 
with  hydrocarbon  oil  to  prevent  frothing).  Also  other  processes.  Silicon  ale 
is  also  used. — Pharm.  J .,  ii/ 1915,  214. 

Nitrogenii  Monoxidum  ( B.P .  ’32).  Nitrous  oxide  drawn  from  a  cylim 
in  the  upright  position,  contains  not  less  than  93%  v/v  of  N20.  Carb 
monoxide  limit,  determined  on  the  first  portion  of  the  gas  drawn  from 
upright  cylinder,  50  parts  per  million  v/v.  Complies  with  tests  for  absence 
halides  and  sulphuretted  hydrogen,  arseniuretted  hydrogen  and  phosphoretl 
hydrogen,  and  with  limit  tests  for  water  vapour,  carbon  dioxide,  uncondensa 
gases,  acidity  or  alkalinity,  reducing  substances  and  oxidising  substanc 
Nitrogenii  Monoxidum,  U.S.P.  X ,  complies  with  tests  for  carbon  dioxi 
halogens,  acids  or  alkalis,  and  reducing  substances. 


PANCREATINUM 

Pancreatinum  (B.P.  ’32).  Possesses  not  less  than  a  minimi 
activity  in  respect  to  trypsin,  lipase  and  amylase.  To  determine  t 
activity  due  to  trypsin,  50  ml.  portions  of  skimmed  milk,  sts 
dardised  to  protein  content,  are  adjusted  to  pH  8-0  with  N/ 
sodium  hydroxide  using  phenol  red  as  external  indicator;  o 
portion  is  boiled  and  10  ml.  of  a  0-5%  boiled  solution  of  t 
substance  added  and  to  the  second  portion  10  ml.  of  a  0*5 
solution  is  added,  both  are  heated  rapidly  and  maintained  at  . 
to  40°  for  1^  hours,  cooled  rapidly  and  neutralised  with  N/ 
sodium  hydroxide  to  phenolphthalein.  Add  to  each  5  ml. 
neutralised  solution  of  formaldehyde  and  titrate  with  N/ 
sodium  hydroxide  to  phenolphthalein;  the  boiled  mixture  requi 
4-9  to  5-1  ml.  and  the  other  9-0  to  13  ml.  Activity  due  to  lipas< 
determined  by  digestion  of  two  10  ml.  portions  of  a  suspension 
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,arated  cream  in  N/10  sodium  carbonate  containing 
oleic  acid  and  adjusted  with  acetic  acid  to  pH  8  0,  one  ^ith 
nl.  of  a  1%  solution  of  the  pancreatin  and  the  other  with  m  . 
the  same  solution  previously  boiled,  at  38  to  40  ,  for  4  hours, 
er  dilution  with  an  equal  volume  of  alcohol,  the  titration  wi 
/20  sodium  hydroxide  to  phenolphthalem  should  not  be  less  than 
d  ml.  Amylase  is  determined  by  adding  to  5  ml.  P°rtlons  °|  a 
1%  starch  mucilage  containing  0-5%  salt,  0*35,  0-40,  0*  5,  , 

55  and  0'60  ml.  of  a  0-02%  solution  of  the  pancreatin  and  main- 
ming  at  40°  for  one  hour;  after  cooling  rapidly  to  20  and  ad  - 
g  one  drop  of  N/10  iodine  to  each,  the  portions  with  addition  ot 
5  ml  or  more  should  show  no  blue  colour. 

Pancreatin,  U.S.P.  X,  converts  not  less  than  25  times  its  weight 
starch  into  soluble  carbohydrates  and  not  less  than  2d  times  its 
eight  of  casein  into  proteoses. 

The  effect  of  certain  chemicals  and  drugs  on  the  action  of  P^creaan  was 

amined  by  Martindale  (see  also  Edn.  XVII,  p.  : lf26fLbysu^nceJ  were 
llowing  test:— One  quarter  of  the  average  doses  of  the  substances  were 
ixed  with  150  ml.  of  a  3-5%  casein  solution  prepared  by  aid  of  0  35 /G  sodium 
carbonate.  2  ml.  of  an  active  pancreatin  solution  was  then  added.  This  gave 
e  equivalent  of  an  average  dose  of  the  drug  in  570  ml.  (  P  )  q  ’ 
is  bearing  some  relation  to  the  conditions  in  vivo.  .  .  •  . 

Notable  Incompatibles  were  acids  in  general,  alcohol,  calcium  chloride, 
rric  chloride,  manganese  sulphate,  manganese  hypophosphite,  quinine  hydro- 
iloride  and  dihydrochloride,  and  syrup  of  ferrous  iodide. 

The  information  is  important  in  regard  to  the  prescribing  <ff  Pancreatic 
:tracts  with  other  preparations  and  with  regard  to  effects  in  vivo  when  the 

7o  d^minethe  effect  ofch, •nfahan  the 

latThe  sampie^of  pancreatirfFn^u^stionwas  ?o  scar'd  when  tested  for 

Sylol^™ower;Pand  a  liquid ‘preparation  Of  commerce,  wh.ch  had  strong 

roteolytic  power,  was  found  to  be  practically  useless  for  amylolysis.  Cf.  Me 

Panainum  S(B.P.C.  ’34).  Assayed  by  the  B.P.C.  ’34  process:  0-2  g.  in  a 
w  ml  of  water  is  washed  into  30  ml.  of  a  neutral  4%  casein  solution,  10  ml. 

I  N/10  sodium  carbonate  added  and  diluted  to  50  ml.;  a  20  ml.  portion  with 
3  ml  of  water  and  20  ml.  of  neutral  formaldehyde  solution  is  titrated  with 
\j 10  hydrochloric  acid  to  phenolphthalein;  the  remaining  30  ml  of  the  solution 
maintained  at  37°  for  6  hours  and  a  20  ml.  portion  titrated  as  before,  calcula  e 
•om  the  difference  between  the  titrations,  the  ammo  acids  produced  by  1  g. 
f  papain  require  for  neutralisation  not  less  than  20  ml.  of  N/10  sodium  carbonate. 

Spepsinum  °(B.P.  532).  Dissolves  not  less  than  2500  times  its  weight  of 
nagidated  egg  albumen.  Assayed  by  digestion,  at  40°  to  41  for  6  hours,  of  a 
alution  of  pepsin  and  salt  in  water  acidified  with  hydrochloric  acid  with  a 
•ituration  of  freshly  prepared  egg  albumen  in  acidified  water,  when  no  granules 
aould  be  visible  and  the  liquid  not  more  than  faintly  opalescent.  Pepsinum, 

T  S  P  X  should  digest  not  less  than  3000  times  its  weight  of  freshly  coagulated 
rid  disintegrated  egg  albumen.  The  digestion  is  conducted  at  52  during  2| 
ours,  and  the  volume  of  undigested  albumen  measured.  .  .  . 

FR.  Cx.  requires  that  the  pepsin  shall  convert  25  times  its  weight  of  dried 
brin.  Digest  pepsin  0-1,  dilute  hydrochloric  acid  1-5,  water  i>8-5,  fibrin  2-5  tor 
hours  at  50°;  test  the  filtrate  with  nitric  acid.  Pepsin  amylacee  and  pepsin 
icrosee  in  dose  0-25  g.  are  to  contain  sufficient  pepsin  to  carry  out  the  above 

>st  , 

'  Pepsinum,  P.  Helv.  V,  is  standardised  against  a  known  weight  of  casein  and 

iluted  if  necessary  with  lactose;  the  moisture  should  not  exceed  5  /0  and  the 

sh  3-5%. 

Assay,  A  tentative  quantitative  method  for  the  determination  of  pepsin  in 
quids  is  described  in  Methods  of  Analysis  ( A.O.A.C. ,  1930,  464). 
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The  B.P.  assay  process,  retained  from  the  B.P.  ’14,  is  unsatisfactory,  a 
should  never  be  used  except  as  an  empirical  limit  test,  since  it  does  not  meas 
the  amount  of  egg  albumen  dissolved.  Pepsin  is  only  manufactured  in  t 
strengths,  and  dilution  of  the  lower  strength  should  not  have  been  sanctioned 
Pharm.  J.,  ii/ 1 932,  146. 

After  consideration  of  a  number  of  methods  proposed  for  the  assay  of  peps 
that  described  by  Cole  ( Practical  Physiological  Chemistry,  9th  Edn.,  p.  228)  ba 
on  the  clotting  of  calcified  milk,  is  recommended. — A.  C.  Munro  and  R.  Seifi 
Pharm.  J.,  i/1933,  482. 

As  the  result  of  the  examination  of  13  different  samples  of  pepsin,  it 
concluded  that  commercial  pepsins  on  the  English  market  to-day  are  of  gc 
quality.  A  discussion  and  comparison  of  the  B.P.,  U.S.P.,  P.G.,  and  edes 
methods  of  assay  is  given,  and  figures  are  deduced  showing  the  comparat 
severity  of  the  tests.  Suggestions  are  made  for  an  improved  official  assay  proct 
The  greatest  obstacles  in  the  way  of  obtaining  comparable  results  in  the  test: 
of  pepsins  is  shown  to  be  the  variability  of  the  substrate.  In  the  case  of  ej 
white,  two  methods  of  overcoming  this  difficulty  are: — (a)  the  setting-up  o 
standard  pepsin  with  which  other  pepsins  are  to  be  compared  in  tests  using  i 
same  egg-white  for  tests  and  standard,  or  preferably  ( b )  the  use  of  a  metf 
of  averaging  the  results  of  several  tests. — K.  Bullock,  Quart.  J .  Pharm.,  1935, 

Carmine  Fibrin,  prepared  by  washing  blood  fibrin  with  ammoniacal  soluti 
of  carmine,  is  a  dark  coloured  mass,  easily  crumbled,  which  yields  no  cole 
to  water  or  0-1%  hydrochloric  acid  until  the  fibrin  contained  in  it  has  be 
dissolved  by  a  ferment;  hence  its  use  as  a  simple  quantitative  test  for  pepsin 
noting  the  time  required  to  give  a  pink  colour  equal  to  that  of  a  standard  or  conti 

The  effect  of  certain  chemicals  and  drugs  on  the  action  of  pepsin  v 
investigated  by  W.  H.  Martindale  to  show  approximately  the  relative  inhibite 
action  in  vitro  which  certain  chemicals  and  drugs  have  on  the  digestive  power 
pepsin.  The  conditions  under  which  the  experiments  were  conducted  were: 

3  g.  of  egg  albumen,  prepared  as  for  testing  pepsin  ( B.P. ),  were  placed 
30  ml.  of  hydrochloric  acid,  0-2%.  An  average  dose  (in  most  cases)  of  the  di 
was  added,  followed  by  1  ml.  of  freshly  prepared  pepsin  solution  contain: 
0-2%  of  pepsin  ( B.P. ).  These  mixtures  were  then  incubated  at  38°  for 
hours,  this  length  of  time  being  allowed  to  permit  of  the  pepsin  utilising 
power  to  the  utmost.  It  is  to  be  noted  that  30  ml.  of  fluid  is  a  small  amount 
comparison  with  the  capacity  of  the  human  stomach,  but  the  results  are  comp 
able,  and  it  is  evident  that  if  the  drugs  in  question  do  not  interfere  with  pep 
activity  in  this  strong  concentration,  they  are  certainly  not  likely  to  do 
when  more  diluted.  On  the  other  hand,  if  peptic  activity  is  interfered  wi 
there  is  evidence  of  physiological  incompatibility. 

The  following  apparently  do  not  interfere  with  peptic  activity  to  a 
extent: — 

LIST  A. 


Acidum  Acetylsalicyli- 
cum 

,,  Benzoicum 
,,  Boricum 
,,  Cacodylicum 
,,  Hydrochlori- 
cum 

,,  Hypophos.  Dil. 
,,  Phosphoricum 
,,  Salicylicum 
/Ether 

Alcohol  ( small  amount) 
Amidopyrina 
Caffeinae  Citras 
Calcii  Glycerophosph. 
Chloroformum 
Cocainas  Hydrochlor. 
Codeinas  Hydrochlor. 
Diamorphinae 
Hydrochloridum 


Elixir  Aromaticum 
,,  Papaini 
Ext.  Cascarae  Liq. 

,,  Cinchonae  Liq. 

,,  Cocas  Liq. 

,,  Ergotae  Liq. 

,,  Hydrast.  Liq. 

,,  Ipecac.  Liq. 

,,  Nucis  Vom.  Liq. 
Guaiacolis  Camphoras 
,,  Carbonas 
Llydrarg.  Perchlor. 

,,  et  Pot.  Iod. 
Hydrogenii  Peroxidum 
Hyoscinae  HBr 
Liq.  Arsen.  Hydrochl. 

,,  Chloromorphiae 
,,  Hamamelidis 
,,  Morphinae 

Hydrochloridum 


Magnesii  Sulphas  ( sm 
dose ) 

Migralgin 
Naphthaleni  HC1 
Pancreatinum 
Phenacetinum 
Phenol 
Phosphorus 
Physostigmini  Sulpha 
Picrotoxinum 
Pilocarpinae  Nitras 
Podophylli  Resina 
Sodii  Aminarsonas 
,,  Cacodylas 
Syrup  us  Ferri  Iodidi 
Theobromina 
Thiosinamina 


For  further  information  regarding  these  experiments  see  Edn.  XTX,  Vol. 

p.  145. 
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Pepsin  Solution.  Loss  of  activity  on  » 
in  acidified  chloroform  water  showed  a  reduction  f  40 /&  e  Qf  chloroform 

t°rgbu;  nAoSr^afsfab?e1U-X'c0“ogandgRP  Seifert,  Pham,  J„  i/1933, 

c  *  •  i  n  p  ( '  ’341  Rennet  (rennin)  should  comply  with  the  follo,ving 

tesf-M™i  wlffi /o  mi.  of  water  allow  to  stand  for  1 5  minutes  and  add  ml. 
to50  mh  of  milk  of  acidity  to  phenolphthalem  egurnknyo^H  /o.to  ^  /o 

of  lactic  acid  warmed,  in  a  beaker  abo  •  '  ^o°.  thickening  commences 

43°  •  stir  slowly  for  10  seconds  and  maintain  at  43  ,  thicKenmg  coni 

within  10  minutes,  and  a  firm  curd  is  pro  ^ucCq  weight  of  fresh  cows’ 

^itb  'the  same  tert.  .. 

Rennin  differs  considerably  from  pepsin.  It  is  a  d^^^e°ns(5~^(c/f 

reSftS&sSs: f5^gs‘=^='= 

'SjMUffe*  tb.  .«»!„■  of  trypsin 

serum  with  a  dilution  1  :  1000 .-Practitioner  Jan.,  19  3.  See  also  Sore 
TW  Phnrm  J  ii/19 1 2,  137,  and  Brit.  med.  J .,  l/lo/iz, 

leso  ,m  A  ferment-like  substance  which  has  the  power  of  killing  and 

S2: U  a 

nresent  in  the  tissues  of  other  animals  and  some  vegetables.  It  has  an  ex 
ordinary  bacteriolytic  effect  on  non-pathogemc  bacteria.  It  is  suggested  that 
”e  R  one  of  the  primal  protections  of  the  cell  against  bacterial  invasion. 
The  onset  of  keratomalacia  in  animals  fed  on  a  diet  deficient  in  vitamin  A  can 
bo  orevenTd  by  the  instillation  of  human  tears  into  the  animal  s  eyes,  where* 
norPmaTesalte  section  has  no  protective  action  The 

the  tissues  and  secretions  is  an  important  factor  in  natural  immunity. 
Fleming,  Lancet ,  i/1929,  217. 

PARAFFINUM 

Paraffinum  Durum  (B.P.  ’32).  M.p.,  50°  to  60°.  Ash,  not 
more  than  0-05%.  Paraffinum,  U.S.P.  X ,  melts  between  50  and 

57°. 

Paraffinum  Liquidum  (B.P.  ’32).  Sp.  gr.,  0-880  to  0-895.  50  ml.  at  37-8 
flows  from  a  Redwood  viscometer  in  not  less  than  260  seconds- . 33 37^° 
Liauidum  U.S.P.  X,  has  a  kinematic  viscosity  of  not  less  than  0  381  at  3/  8 
for^ the  heavy  variety,  and  not  more  than  0-370  for  the  light  variety.  Sp.  gr.  at 
25°  0-828  to  0*905 

The  imnortant  test  for  impurities  with  sulphuric  acid  is  now  carried  out  with 
nittogen  free  sulphuric  acicf  the  strength  of  which  is  96%.  Probably  most 
chemists  have  used  98%  acid  for  this  test,  and  the  reduction  in  strength  makes 
a  verv  great  difference  in  the  amount  of  impurity  which  the  test  will  detect 
and  the  change  may  lead  to  a  lowering  in  the  standard  of  purity.  I  robablv  the 
taste  is  the  most  important  point  about  the  oil, and  it  is  unfortunate  that  no 
standard  for  this  quality  can  be  laid  down.— N.  Evers,  Pnarm.  J.y  1/  1933, 

195.  ,  . 

Viscosity  of  Liquid  Paraffin.  The  introduction  of  a  wider  range  in  sp.  gr 
in  B.P.  ’14  led  to  the  wrong  type  of  “oil”  being  employed  as  an  intestinal 
lubricant.  An  “oil”  with  a  sp.  gr.  of  0-860  is  more  of  the  nature  of  petrol  than 
liquid  paraffin.  It  passes  too  rapidly  through  the  system.  A  light  spirit  could  be 
positively  injurious  by  reason  of  its  caustic  solvent  nature.  1  he  determination 
of  its  viscosity  by  the  Redwood  Standard  Viscometer— an  apparatus  devised  by 
he  late  Sir  Boverton  Redwood,  for  the  proof  of  suitability  of  oils  for  lubricating 
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various  types  of  machinery — is  therefore  of  importance.  Viscosity  is  as  impor¬ 
tant  as  sp.  gr.,  because  viscosities  may  vary  when  sp.  grs.  are  the  same.  In  a 
series  of  liquid  paraffins  examined  by  the  Lancet ,  viscosities  at  100°  F.  varied 
from  440  to  67  seconds.  The  gravity  should  be  as  high  as  possible,  at  least 
0-880,  and  the  viscosity  at  least  260. 

A  good  mounting  medium  for  bacteria.  The  refractive  index  of  bacteria 
is  said  to  be  1-55,  Canada  balsam  1-538,  balsam  in  xylol  a  little  lower,  say,  1-53, 
distilled  water  1-336,  liquid  paraffin  1-471.  In  a  medium  exactly  that  of  the 
bacteria,  e.g.,  oil  of  aniseed  1-55,  the  bacteria,  dried  but  unstained,  would  be 
invisible,  in  Canada  balsam  they  would  be  seen,  in  paraffin  better  and  in  water 
best.  Of  all  practical  media  Paroleine  was  found  to  be  best  for  organisms  with 
flagella.  Liquid  paraffin  is,  however,  not  so  good  as  cedar  wood  oil  for  lens 
immersions. — A.  C.  Coles,  Lancet ,  i/1911,  877. 

Paraffinum  Liquidum  Leve  ( B.P.C .  ’34).  Sp.  gr.,  0-835  to  0-850.  50  ml. 
at  37-8°  flows  from  a  Redwood  No.  1  viscometer  in  60  to  80  seconds.  This 
light  liquid  paraffin  is  used  as  a  vehicle  for  oily  spray  solutions. 

Parafl&num  Molle  Album  ( B.P .  ’32).  tzD6o°,  1-453  to  1-460;  m.p.,  40° 
to  46°.  Volatilises  without  acrid  odour  and  complies  with  tests  for  acidity, 
fixed  oils,  soaps  and  resins.  Petrolatum  Album,  U.S.P.  X,  complies  with  the 
tests  for  Petrolatum,  U.S.P.  X. 

Paraffinum  Molle  Flavum  (B.P.  ’32).  nD6<)°,  1-460  to  1-474;  m.p.,  38° 
to  46°;  ash  limit,  0-05%.  Volatilises  without  acrid  odour,  and  complies  with 
tests  for  acidity,  fixed  oils,  soaps  and  resin.  Petrolatum,  U.S.P.  X,  melts 
between  38°  and  54°;  sp.  gr.  at  60°,  0-820  to  0-865;  ash,  not  more  than  0-05%. 

The  lower  limit  of  melting-point  of  yellow  soft  paraffin  has  been  lowered 
from  42°  to  38°,  and  the  latter  now  includes  vaseline. — N.  Evers,  Pharm.  •/., 
i/1933,  195. 

Petroleum  Leve  (B.P.C.  ’34).  Not  less  than  95%  distils  between  40°  and 
60°,  the  sp.  gr.  of  which  is  0-620  to  0-700.  Residue  on  evaporation,  not  more 
than  0-002%  w/v.  Benzinum  Purificatum,  U.S.P.  X ,  has  a  sp.  gr.  at  25°  of 
0-634  to  0-660.  Distils  completely  between  35°  and  80°.  Residue  on  evaporation 
not  above  40°,  not  more  than  0-002%. 

“ Petrol”  and  Petrol  Tests. 

Petroleum  or  Motor  Spirit  (Gasoline  in  U.S.A.)  This  is  the  lowest 
boiling  commercial  fraction  of  crude  petroleum  and  has,  in  the  U.K.,  a  sp.  gr. 
of  about  0-72  to  0-75.  The  boiling  range  is  from  about  35°  to  about  195°, 
with  approximately  40%  distilling  at  100°.  In  the  U.S.A.  the  boiling  range  is 
somewhat  longer. 

Aviation  Spirit.  A  definitely  lighter  gravity  is  used  with  an  end  point  of 
about  150°  to  160°,  and  is  admixed  frequently  with  20%  or  more  of  benzene. 

Petrol  is  a  complex  mixture  of  various  hydrocarbons  mainly  saturated  and 
of  the  paraffin,  aromatic  and  naphthenic  types,  but  at  the  present  time  more 
and  more  is  being  obtained  by  the  cracking  of  the  heavier  hydrocarbons  in 
petroleum  resulting  in  the  formation  of  cracked  gasoline  that  contains  very 
considerable  amounts  of  the  olefine  series. 

To  cope  with  modern  high  compression  engines,  benzene  is  frequently  added 
to  petrol  and  may  be  estimated  by  the  increment  of  sp.  gr.  it  causes  and  by  its 
effect  on  the  critical  solution  temperature  in  aniline. 

Coal,  and  other  solid  fuels,  are  converted  into  liquid  fuels  (petrol,  Diesel  oil, 
and  heavy  fuel  oil)  by  “Berginisation,”  a  process  of  hydrogenation  under 
pressure  (over  100  atmospheres)  at  high  temperatures  (400°  to  500°). 

Although  gasoline  vapour  has  an  intoxicating  effect,  the  toxicity 
of  a  given  amount  is  much  less  than  that  of  carbon  monoxide  produced 
by  its  incomplete  combustion  in  an  engine.  Experiments  on  dogs.  The  anaes¬ 
thetic  action  of  gasoline  vapour  is  somewhat  like  that  of  ether,  but  with  marked 
convulsant  effects,  due  doubtless  to  irritation  of  the  cerebral  cortex. — H.  W. 
Haggard,  J.  Pharmacol.,  Dec.,  1920. 

National  Benzol  Mixture  consists  of  Empire-produced  petrol  mixed  with 
a  variable  quantity  of  coal  tar  benzol,  dependent  on  the  amount  of  aromatic 
bodies  already  present  in  the  petrol,  to  produce  a  petrol  possessing  a  high 
useful  compression  ratio  (h.u.c.r.).  The  mixture  usually  contains  at  least  a 
third  of  its  volume  of  benzol. 

Benzene ,  Detection  in  Light  Petroleum.  A  reagent  is  made  by  mixing 
equal  volumes  of  alcohol  95%  and  aniline.  On  adding  2  ml.  of  this  to  5  ml. 
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110°  fraction.  Yearb.  Pharm.,  1923,  184.  ass-I  9321  based  on 

the  methods  and  apparatus  used.  Pure  xylole  has  a  distillation  ra  g 
h  ,Erl  q?°/  of  the  liauid  of  2-5°  between  the  temperatures  of  137  t  and 
144®  Similarly  3®  xylolehas  a  distillation  range  of  3®,  and  5®  xylole  has  a  range 
of  5®  between  the  same  temperatures. 


PHENACETINUM 


Phenacetinum  (B.P.  ’32).  C10H13O2N— 1791.  M.p.,  134  to 
136°.  Ash,  not  more  than  0-05%.  Complies  with  tests  for  neutral¬ 
ity,  readily  carbonisable  substances,  acetanilide  and  P'Pheneb idrne. 
A'cetphenetidinum,  U.S.P.  X,  melts  between  134  and  135  .  Ash, 

not  more  than  0*05%.  .  ,,  . 

Acetanilidum  is  not  included  in  the  B.P.  ”32,  and  .ts  punty  is  controlled 
by  the  standard  of  the  B.P.C!  34.  It  is  also  offic.a  in  the  U.S.P.  X. 

Estimation.  .  Hydrolyse  1;5  g.  by  boiling  for  15  n ^fest hTs  sol u acfd 

20°/  hydrochloric  acid  and  dilute  to  o00  ml.  To  2d  m  .  .,  • 

excess  Standard  potassium  bromide-bromate  solution  to  precipitate  tnbromoa  - 
Hne  and  estimate  excess  bromine  in  the  usual  way.-J.  them.  Soc.  Abstr., 

"^Tentative  quantitative  methods  for  the  determination  of  Acetanilide,  FJen- 
acetin  and  Caffeine  in  tablets  are  described  in  Methods  of  Analysis  (A.O.  .  ., 

^Toxicology.  ^Danger  of  acetanilide  in  headache  powders.-Dixon, 
Pharm.  J.,  ii/1912,  555.  ..  ,  T  A 

Toxicological  studies  of  acetanilide  poisoning.— A.  G.  Young  and  J.  A. 
Wilson,  J.  Pharmacol.,  Mar.  1926,  133.  .. 

Chronic  acetanilide  poisoning.  Increasingly  large  doses  taken  daily  over  a 
period  of  20 Tears,  with An  ultimate  daily  intake  of  8-4  g.  (in  the  form  of  200  g 
of  “BromoseLer”).  Marked  cyanosis  the  most  striking  feature  on  admission 
to  hospital.  Recovery  2  months  after  withdrawal  of  drug.  L.  C.  1  lsber,  J . 
Amer.  med.  Ass.,  i/1933,  737.  .  _ 

Addiction  from  60  grains  daily.— Pharm.  J.,  n/1933,  3/. 

Effect  of  other  drugs  on  toxicity  of  acetanilide.  Sodium  bicarbonate  has 
power  in  combating  its  toxic  effects.  The  toxicity  of  acetanilide  is  increase 
by  caffeine,  codeine  and  morphine. 


PHENAZONUM 


Phenazonum  (B.P.  ’32).  C11H12ON2 — 188-1.  M.p.,  Ill  to 
113°.  Ash,  not  more  than  0-1%.  Antipyrina,  U.S.P.  X,  leaves 
not  more  than  0*1%  of  ash. 

Determination .  It  may  be  precipitated  as  (CiiH^NaOh.H^Fe  <CN)«  from 
an  acid  solution  by  means  of  potassium  ferrocyamde.  A  weighed  quanti  y  o 
the  sample,  containing  0-2  to  0-3  g.  of  phenazone,  dissolved  in  u0  ml.  of  0-8NHG1 
is  treated  with  20  ml.  of  M/2  potassium  ferrocyamde  added  slowly  with  stirring. 
Allow  to  stand  for  30  minutes,  collect  in  a  Gooch  crucible,  wash  with  saturated 
aqueous  phenazone  hydroferrocyanide  and  dry  at  105  to  110  .  Add  a  correction 
of  0*005  g.  for  solubility.  The  precipitate  contains  63-53%  of  phenazone.  A 
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volumetric  method  for  determining  the  precipitate  is  also  described.  Amido¬ 
pyrine  does  not  interfere  with  either  result, — I.  M.  Kolthoff,  J.  Amer.  pharm. 
Ass.,  1933,  22,  947. 

0-2  g.  of  the  antipyrine  and  2  g.  of  sodium  acetate  are  dissolved  in  20  ml.  of 
water  in  a  stoppered  flask  and  30  ml.  of  N/10  iodine  solution  added.  The  flask 
and  contents  are  allowed  to  stand  with  occasional  shaking  for  20  minutes.  The 
precipitate  is  then  dissolved  by  adding  10  ml.  of  chloroform  and  shaking,  and 
the  excess  of  iodine  titrated  with  N/10  sodium  thiosulphate  solution.  The 
amount  of  iodine  reacting  with  the  reagents  is  determined  by  repeating  the 
process,  omitting  the  antipyrine,  or  preferably  by  using  only  10  ml.  of  N/10 
iodine  for  the  blank  determination.  An  allowance  is  made  for  the  iodine  which 
reacts  with  the  reagents. — H.  Brindle,  Quart.  J.  Pharm.,  1934,  453. 

Phenazoni  Salicylas  ( B.P.C .  ’34).  C11H120N2,C7H603  =326-2.  Contains 
not  less  than  57%  of  phenazone,  and  not  less  than  42%  of  salicylic  acid.  M.p., 
91°  to  92°.  Ash  limit,  0-1%.  Assayed  for  phenazone  by  extraction  with 
chloroform  from  sodium  hydroxide;  the  residue  on  evaporation  responds  to 
the  identity  tests  for  Phenazonum.  Salicylic  acid  content  is  determined  by 
titration  in  60%  alcohol  solution  with  N/10  sodium  hydroxide  to  phenol  red. 

Antipyrinum  salicylicum,  P.  Helv.  V,  contains  42-0%  to  42-3%  of  salicylic 
acid  when  a  solution  of  1  g.  in  20  ml.  of  alcohol  and  30  ml.  of  water  is  titrated 
with  N/10  sodium  hydroxide,  using  phenolphthalein  as  indicator. 

Amidopyrina  ( B.P .  ’32).  C13H17ON3.  =  231-2.  M.p.,  107°  to  109°.  Ash 

limit,  0-1%. 


PHENOL 

Phenol  (B.P.  ’32).  C6H60  =  94-05.  Contains  not  less  than 
98%  of  the  pure  substance.  Residue  on  volatilisation  on  a  water- 
bath,  not  more  than  0-05%.  Assayed  for  bromine  absorption  by 
a  modified  Koppeschaar  process  ( vide  infra). 

The  following  British  Standard  Specifications  have  been  prepared  by 
the  British  Standards  Institution  for  different  grades  of  phenol  and  carbolic 
acids.  Each  specification  contains  descriptions  in  detail  of  the  tests  which  are 
applied  and  descriptions  of  the  apparatus  used. 

B.S.S.  No.  523 — 1933  relates  to  crystalline  phenol  and  liquefied  phenol  or 
solutions  of  phenol. 

B.S.S.  No.  516a — 1933  and  No.  516b — 1933  cover  distilled  carbolic  acids  60’s 
and  distilled  carbolic  acids  45’s  respectively  containing  less  than  3%  of  water. 
The  former  has  a  specific  gravity  not  lower  than  1  -055  at  15-5°,  and  a  crystallising 
point  not  lower  than  60  F.,  whilst  the  latter  has  a  sp.  gr.  not  lower  than  1-050  at 
15-5°  and  a  crystallising  point  not  lower  than  45°F. 

B.S.S.  No.  515a — 1933  and  No.  515b — 1933  refer  to  crude  carbolic  acids, 
60’s  and  45’s.  Crude  carbolic  acid  60’s  contains  not  more  than  15%  of  water, 
has  a  gravity  not  lower  than  1-055  and  shows  not  more  than  6%  of  residue  on 
distillation,  whilst  crude  carbolic  acid  45’s  contains  not  more  than  12%  of  water, 
has  a  gravity  not  lower  than  1  -050  and  shows  also  not  more  than  6%  of  residue  on 
distillation. 

Quantitative  Estimation  of  Phenol ,  Koppeschaar  Process.  This 
depends  upon  converting  it  into  tribromophenol,  C6H2Br3OH: — 

Dissolve  phenol,  1-5  g.,  in  water  sufficient  to  make  1000  ml.  Place  25  ml.  of 
the  solution  in  a  200  ml.  stoppered  bottle,  add  30  ml.  of  N/10  bromine  solution 
(Koppeschaar’s  Solution)  and  shake  repeatedly  for  half  an  hour;  allow  to 
stand  15  minutes  then  add  5  ml.  of  10%  potassium  iodide  solution,  shake  well, 
add  1  ml.  of  chloroform  and  titrate  excess  of  iodine  with  N/10  thiosulphate. 
Subtract  the  number  of  ml.  required  from  thirty;  the  remainder  equals  the  num¬ 
ber  of  ml.  of  N/10  bromine  used  up.  This  multiplied  by  4  gives  the  percentage 
of  absolute  phenol  (i.e.  1  ml.  N/10  Br  =  0-00 1568  g.  of  phenol). 

Koppeschaar’s  Bromine  Solution  is  made  as  follows: — 

Dissolve  potassium  bromate,  3-2  g.,  and  potassium  bromide,  50  g.,  in  water, 
900  ml.  To  standardise,  place  20  ml.  in  a  250  ml.  bottle  with  75  ml.  of  water 
and  5  ml.  of  hydrochloric  acid.  Shake  a  few  times,  quickly  introduce  5  ml.  of 
20%  potassium  iodide  solution  and  titrate  the  iodine  set  free  with  N/10  sodium 
thiosulphate.  Dilute  the  bromine  solution  so  that  equal  volumes  of  it  and  the 
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10  thiosulphate  exactly  correspond  in  the  conditions  of  the  test.  cf. 
7«MaLVfum7of"aZuc  acid 

e  boy  starting  to  mop  it  up.with  a  doth  caused  grave  pmso^^j 

fedlfc  ^S^Thmg^gfb^hVTse  of  oxygen)  improved  at  once.-R. 
Absorption  S  £  -M 

oke  in  a  man’s  pocket  on  his  journey  home  Turtle  and  T.  Dolan, 

p,  thigh  and  scrotum.  Ultimate  death— W.  K.  1V1.  luitie  anu 

ancet,  ii/ 1 922  1 273.  ,  chenol  in  preparations 

imafntg Tngredie":  which  mact  hromine^a^kimw^  quant^  rf  the 

S  °ensst‘?hanT'iStandenot  mo^than^^g., /nd  contain  not  less  than .1-75% 
f  C?H,OH  -C.  E.  Corfield  and  L.  M.  Mundy,  Quart.  J.  Pharm .,  1932  504. 

The  following  is  an  alternative  process: — The  lozenges  are  nrst  weig  e  »  an 

rushed.  A  convenient  weight  of  the  crushed  material  usually  about  3  to 

'  dissolved  in  water,  and  the  solution  adjusted  to  a  volume  of  100  m  .  * 

f  this  solution  is  placed  in  a  300  ml.  flask,  and  diluted  with  water  to  a  volume  of 
50  ml  The.  flask  is  fitted  to  a  condenser,  and  the  contents  distilled  un  i  on  y 
bout"  5  ml  remain  in  the  flask.  An  asbestos  ring  should  be  used  to  prevent 
werheating.  Distillation  may  be  rapid  at  first,  but  towards  the  enc|»  caution  is 
eouired  to  prevent  overheating  and  possible  charring  o,  the  residu  . 
listillate  is  collected  in  a  300  ml.  stoppered  bottle,  and  the  temperature  brought 
o  about  20»°  30  ml.  of  N/10  iodine  and  30  ml.  of  N/10  sodium  “"e  are 
dded  and  the  mixture  allowed  to  stand  for  5  minutes,  the  mixture  is  tn 
Icidified  by  the  addition  of  5  ml.  of  dilute  sulphuric  acid,  and  the  excess  lodme 
s  titrated  with  N/10  sodium  thiosulphate.  Each  millilitre  of  N/l  lodin 
equivalent  To  0-001567  g.  of  phenol.-C.  A.  Hill  and  A.  D.  Powell,  Quart.  J. 

^Unguentura  "phenolis.  Assay.  The  phenol  may  be  separated  from  the 
jase  in  a  form  suitable  for  titration  with  bromine  either  by  distillation  from 
icid  solution  or  by  solution  in  N/l  sodium  hydroxide  and  separation  of  the 
ahenof  solution  by  means  of  calcium  ch!oride.-E.  M.  Smelt,  Quart.  J.  Pharm., 

L  932  509. 

Betanaphthol  (B.P.  ’32).  C10H8O  =  144-1.  M.p.,  120°  to  122  .  Ash,  not 
more  tham  0-05%.  No  violet  colour  should  be  produced  when  the  precipitate 

M.p.,  not  below  66°. 

ASpyrogadloie(B.ap.C.1’3<4).  C,H6Os  =  126  0.  M.p.,  129°  to  135 ‘.  Ash  limit, 
0-1%.  The  aqueous  solution  is  clear,  not  more  than  slightly  yellow,  and  neutral 

t0  R^orcinol11? B.P.  ’32).  C6H602  =  1 10-0.  M.p.,  11 0°  to  111°. 

0-05%  A  5%  solution  produces  no  precipitate  with  lead  acetate  solution, 
indicating  absence  of  catechol.  Resorcinol,  U.S.P.  X,  after  drying  to  constant 
weight  over  sulphuric  acid,  contains  not  less  than  99  o/0  ot  CeHflUElh. 
Assayed  by  bromine  absorption  during  1  minute,  interaction  with  potassium 
inrlidp  and  titration  with  N/10  sodium  thiosulphate.  ~  , 

1  °  S o d i i  Ph enols u  1  p h o n a s  (. B.P.C .  ’34).  C6H504SNa  2H20  =  232  1,  Assayed 
on  its  power  of  bromine  absorption  it  contains  from  99%  to  the  equivalent  o, 

103%  of  the  pure  substance.  . 

Trinitrophenol  (B.P.  ’32).  C6H3O:N3  =  229-0.  Contains  not  less  than  99 /G 
nf  C  H  0,Nc  Mp  121°  to  123°  (precautions  being  taken).  Residue  on 
extraction  with  benzfne  at  50°,  not  more  than  0  1%.  Determined  by  titration 
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with  sodium  hydroxide  to  phenolphthalein.  The  U.S.P.  X  allows  0*2% 
matter  insoluble  in  benzene  at  ordinary  temperature  and  dried  at  100°.  Acidu 
picrinicum,  P.  Helv.  V,  is  assayed  by  dissolving  0-29  g.  in  30  ml.  of  water  ai 
adding  10  ml.  of  a  solution  containing  0-36%of  potassium  iodate  and  1-5% 
potassium  iodide.  When  the  potassium  picrate  formed  has  dissolved,  titra 
with  N/ 10  sodium  thiosulphate,  using  starch  as  indicator  towards  the  end 
the  titration  and  making  a  blank  on  the  iodate-iodide  solution.  1  ml.  of  N/ 
Na2S203,5H20  is  equivalent  to  0-022905  g.  of  C6H307N3, 

If  confined,  trinitrophenol  (picric  acid)  explodes  somewhat  more  readi 
than  ammonium  picrate,  but  with  slightly  less  vigour,  when  heated  in  a  test-tub 
Trinitrophenol  does  not  explode  on  striking  with  a  hammer  on  an  iron  plat 
As  a  high  explosive  it  is  used  in  shells,  e.g.,  as  Lyddite,  melinite,  etc.,  It 
safe,  i.e.,  it  is  sufficiently  insensitive  to  shock  to  prevent  it  from  being  explode 
when  struck  by  projectiles  or  fired  from  a  gun.  T.N.T.  is  less  sensitive  to  shoe 
than  trinitrophenol,  and  is  unaffected  by  water  and  metals. 

Eugene  Turpin  in  1885  discovered  that,  provided  the  initial  ignition  is  < 
sufficient  violence,  pure  picric  acid  is  one  of  the  most  powerful  explosives,  f 
also  showed  that  the  substance  could  be  poured  in  a  molten  condition  or  1 
pressed  in  to  shells  or  grenades.  Turpin’s  Shell,  which  is  essentially  the  san 
as  modern  high  explosive  shell,  comprises  the  shell  body  filled  with  the  aci 
the  point  of  the  shell  containing  priming  which  is  exploded  by  means  of 
percussion  detonator.  As  the  m.p.  of  the  substance  is  somewhat  high,  and  tb 
is  inconvenient  for  working,  various  additions  have  been  made  to  lower  tl 
melting-point,  e.g.  nitro-naphthalene,  camphor,  T.N.T. ,  etc.  Various  nam 
have  been  adopted,  e.g.,  melinite,  lyddite,  schimose  (Japanese),  etc. 

Many  accidents  have  occurred  in  its  manufacture  and  filling — general 
attributed  to  contact  with  metal  oxides,  chalk,  brickwork,  etc.,  and  hence  tl 
formation  of  salts,  the  intermediate  formation  of  these  picrates  resulting  in  tl 
detonation  of  the  acid.  Picric  acid  has  been  largely  displaced  by  T.N.T.- 
From  High  Explosives,  by  E.  de  W.  S.  Colver,  1918. 

A  solution  precipitates  most  alkaloids  cf.  Scheme  for  Recognition  of  Orgar 
Chemicals. 

Carbasus  Trinitrophenolis  ( B.P.C .  ’34).  By  titration  of  the  gauze  shaki 
with  water  a  content  of  from  T5%  to  2-5%  zv/zv  of  C6H307N3  should  1 
indicated. 

“T.N.T.”  Trinitrotoluene.  Syn.  Trotyl.  C6H2CH3(N02)3  =  227-06 

Commercially  it  is  seen  as  crumbs  or  granules  of  fine  plate  crystals.  Meltii 
about  80°.  It  is  obtained  by  nitrating  toluene.  Soluble  in  acetone,  eth< 
benzene,  and  xylol. 

As  an  explosive  it  has  replaced  picric  acid.  “T.N.T.”  is  more  stable  and  dc 
not  attack  metals.  When  absorbed,  mainly  through  the  skin,  it  leads  to  serio 
digestive  trouble.  It  further  induces  haemolysis  and  cyanosis.  The  brunt 
the  mischief  falls  on  the  liver. 

Stomonal  consists  approximately  of  nitroglycerin  11,  ammonium  nitra 
57£,  sodium  nitrate  7,  sodium  chloride  20£,  wheat  flour  8|,  moisture  1. 

Amatol  is  T.N.T.  mixed  with  40%  to  60%  of  ammonium  nitrate.  Mix 
with  20%  it  is  Ammonal. 

T.N.T.  and  “Stomonal”  dermatitis.  A  pigment  of  camphor  2  drachn 
phenol  H  drachms,  mercuric  chloride  15  grains,  picric  acid  b  drachm  a: 
alcohol  6  ozs.  6  drachms  is  useful.  Dabbed  on  by  the  medical  man  freely — n 
given  to  the  patient — on  inflamed  and  itching  parts  (not  on  irritable  muco 
surfaces).  Especially  valuable  in  the  early  pruriginous  stages.  For  home  i 
2  ozs.  of  the  pigment  mixed  with  a  calamine  lotion  4  ozs.  and  £  drachm  of  aca< 
gum  added. — K.  Prosser  White,  Lancet,  i/1916,  402;  see  also  A.  Livingstor 
Learmouth  and  B.  M.  Cunningham,  Lancet,  ii/ 1916,  261. 

Ministry  of  Munitions  on  T.N.T.  and  poisoning.  It  produced  50  cases 
taial  toxic  jaundice  out  of  many  thousands  of  workers  engaged.  Account 
dermatitis,  digestive  troubles,  blood  changes,  and  jaundice  caused. — Bi 
med.  J .,  ii/ 1916,  842;  Lancet,  ii/1916,  1026. 

Sodium  bicarbonate  freely  given;  successful  treatment. — Brit.  med.  J.y  i/19 
450. 

Effect  on  the  blood.  No  adverse  effect  on  the  red  cells  and  haemoglob 
Appreciable  increase  in  leucocytes.  Cyanosis  is  common  ^  among  workers 
possibly  production  of  NO -haemoglobin  or  methaemoglobin — P.  N.  Pant< 
Lancet,  ii/ 1917,  77. 


PHENOLPHTHALEINUM 


183 


rhree  grains  in  1  grain  doses  taken  experimentally.  Urine  becomes  orange 
our — Walter  Smith,  Brit.  med.  J.,  1/1917,  bio. 

Tests  for  T.N.T.  In  the  free  state  a  weak  ethereal  solution  gi  <  P 

[  With  /austic  potash  preferably  in  aicohohc  solu^iom  ^  mixed  with 

Webster’s  Test  for  detection  m  the  urine  5  ha'k  *  with  i0  ml.  of  ether. 

equal  volume  of  sulphuric  acid lashe d  once  with  25  ml.  of  water. 
ie  acid  liquor  is  rejected  and  the  etker  ™hed  h  solution  (4  or  5  .  100) 

len  treat  this  ether  solution  with  d  ml.  of  formed  varying  in  intensity, 

hen  T.N.T.  is  present  a  purple  colour  is  at  once  tor  ry  ^  acddental 

ire  must  be  taken  to  distinguish  between  ab^sorbe^  1^  ^  ^  ^ 

ntamination.— B.  Moore,  Med.  ’  29  ’  Aj  modification  to  exclude 

[917,  618  and  especially  Lancet,  u/1916.  lOZ9.^so  moa  Lancet, 

,Ssible  errors  through  consumption  of  rhubarb,  etc. 

T. N/r:5poisoning-how  it  was  tracked  and  prevented.-B.  Moore.  Brit. 

fnulectLSanTVpero’p^es.”-G.  Carlton  Smith,  1918;  and  “Explores, 
'TRINtTRO^U^TOLUENE9'  C.HCH.C.H.CNOJ,  is  synthetic  musk  or  ton- 

ec.,  1924,  360. 


PHENOLPHTHALEINUM 

Phenolphthaleinum  (B.P.  ’32).  C2oHiiOi=318- 1.  M-Vj 

)4°  to  258°.  Sulphated  ash,  not  more  than  0-05  /0 .  1  he  L  .*•  • y 
quires  the  m.p.  to  be  not  below  256°;  ash,  not  more  than  0-05  /„. 
The  upper  limit  of  the  B.P.  melting-point  range  is  too  low.  T.  he  majority  of 
immercial  samples  have  a  melting-point  of  about  260  .  . 

An  official  quantitative  method  for  the  detemunMion  o  ^  Phenolphthalein  in 
blets  is  described  in  Methods  of  Analysis  (A.O.A.C., ,1930,  466) 
Fluoresceinum  Solubile  ( B.P .  32).  Cj0H10O5  a2 

aorescein  loses-  at  105“  not  more  than  Vfo  =919-8.  Contains  not 

,l0thaf *»/  pShifein;  andiheeparatedphthalein  contains  61%.  to  62% 
:L  Assayed  bypred^ation  of  the  phthalein  from  aqueous  solution  with 

ater  "portion  offfie  residue  withtodium 

ubonatef  extraction  with  hydrochloric  acid  and  water,  and  titration  with  M/20 

cholecystic  disease  is  des- 

0^354-2  Phenol  red  loses  at 
10°,  not  more  than  1%.  Sulphated  ash  not  more  than  "  -  /«•  ohalus_ 

uncUue^one^r^h^Materal1  ventric^and  withdraw  1  or  2  ml.  of  cerebrospinal 

m  Iridney^estl  (^ti  )1"lffiecl1mixture  mtcTveirtncle’alrd  Ivfthffiaw  needle?8  Afmr 
n  interval  perform  lumbar  puncture  and  allow  spinal  fluid  to  pass  into  a  test 
Ibe  containffig  a  few  drops  of  25%.  sodium  hydroxide  solution;  repeat  in  30 
ninutes  Recovery  of  indicator  (pink  colouration  of  spinal  fluid  on  contact 
;ith  sodium  hydroxide)  shows  existence  of  hydrocephalus  not  due  to  mtra- 
emricuWobs  ruction  up  to  and  including  point  of  exit  of  the  fluid  from  the 
omth  ventricle,  i.e.,  it  shows  an  extra-ventricular  hydrocephalus:  non-recovery 
if  indicator  shows  intra-ventricular  hydrocephalus.  ... 

Another  test  not  so  frequently  used  is  the  recovery  of  the  ventricular  injection 
ubstance  from  the  urine.  If  ventricular  hydrocephalus  exists  none  of  the 
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indicator  is  recoverable  within  2  hours:  if  an  extra-ventricular  hydrocephalus 
present  the  indicator  will  be  recoverable,  but  not  as  in  a  normal  case.  Techniqu 
more  difficult  and  knowledge  afforded  similar  to  that  of  the  simpler  method.- 
Fraser’s  Surgery  of  Childhood,  1926,  p.  496. 

For  the  use  of  phenol  red  as  a  renal  function  test  see  p.  330. 


PIPER  NIGRUM 

Piper  Nigrum  ( B.P.C .  ’34).  Contains  not  more  than  2%  o 
foreign  organic  matter.  Ash,  not  more  than  6%.  Acid-insolubl 
ash,  not  more  than  1  %.  Piper,  N.F.  V ,  contains  not  more  than  2°/ 
of  stems  or  other  foreign  matter. 

The  Food  and  Drug  Administration  of  the  U.S.  Dept,  of  Agriculture  defin 
black  pepper  as  the  dried  immature  berry  of  Piper  nigrum  L.  Contains  not  les 
than  6-75%  of  non-volatile  ether  extract,  not  less  than  30%  of  starch,  not  mor 
than  7%  of  total  ash  and  not  more  than  T5%  of  ash  insoluble  in  hydrochloric  acid 
Ground  black  pepper:  the  product  made  by  grinding  the  entire  berry  of  Pipe 
nigrum  L.;  contains  the  several  parts  of  the  berry  in  their  normal  proportions 
Long  pepper:  the  dried  fruit  of  Piper  longum  L.  White  pepper:  the  driei 
mature  berry  of  Piper  nigrum  L.  less  the  outer,  or  outer  and  inner,  coatings 
contains  not  less  than  7%  of  non-volatile  ether  extract,  not  less  than  52%  c 
starch,  not  more  than  5%  of  crude  fibre,  not  more  than  3-5%  of  total  ash,  an< 
not  more  than  0-3%  of  ash  insoluble  in  hydrochloric  acid. — S.  R.  A.,  F.D 
No.  2,  Rev.  4,  Aug.  1933. 

Cubeba  (B.P.C.  ’34).  Should  contain  not  more  than  7%  of  shrivelled 
immature  fruits,  rachis  and  stems,  and  not  more  than  2%  of  foreign  organi 
matter.  Ash  limit,  8%.  Cubeba,  (J.S.P.  X,  should  yield  not  less  than  10%  c 
volatile  ether-soluble  extractive;  shrivelled  fruits  or  stems,  not  more  than  5% 
foreign  organic  matter,  not  more  than  2%. 

Oleum  Cubebae  (B.P.C.  ’34).  Sp.  gr.,  0-910  to  0-930;  ocd°,  —20°  to  35c 
WD20°>  1  '480  to  1  -502.  Not  less  than  60%  distils  between  250°  and  280°. 


PIX  CARBONIS 

Pix  Carbonis  (B.P.C.  ’34).  Ash,  not  more  than  2%.  Wate 
shaken  with  it  gives  an  alkaline  reaction. 

Pix  Carbonis  Praeparata  (B.P.  ’32).  Coal  tar  heated  at  50°  for  one  hour. 

Pix  Liquida  (B.P.  ’32).  Wood  tar,  known  in  commerce  as  Stockholm  tai 
Pix  Pini,  U.S.P.  X,  leaves  not  more  than  0-25%  of  ash. 

Stockholm  Tar  is  a  peasant-made  article;  this  tar  can  be  separated  b 
fractional  distillation  into  three  principal  fractions:  (1)  A  watery  portion  cor 
taining  pyroligneous  acid,  methyl  alcohol  or  wood  naphtha,  and  acetom 
(2)  light  oil  of  tar  which  contains  some  of  these  substances,  toluol,  xylol,  an 
other  hydrocarbons  of  that  series;  and  (3)  heavy  oil  of  tar  which  contain 
phenols,  creosol  and  guaiacol.  The  redistillation  residue  is  ordinary  block  pitcl 
It  has  been  arranged  to  define  wood  tar  made  by  burning  the  roots  of  the  Swedis 
pine  tree  (P.  sylvestris )  in  the  peasant  way — so-called  “Dalbrand  tar”  s 
“genuine  Swedish  peasant-made  tar”  and  that  “Factory  tar”  of  Swedish  origi 
shall  in  future  be  called  “ Swedish  kiln  tar.” — Client.  &  Drugg.,  ii/ 1913,  331.  Se 
also  D.  McEwan,  Chem.  &  Drugg.,  i/1911,  264. 

Rectified  Oil  of  Tar.  One  gallon  of  Stockholm  tar  yielded  only  a  few  ounce 
of  oil  with  sp.  gr.  0-921,  but  American  wood  tar  oil  yielded  nearly  40%  of  a  brow 
oil  with  characteristic  tar  odour,  having  sp.  gr.  0-920.  This  redistilled  with  soc 
gave  a  colourless  oil  with  faint  terebene  odour  and  sp.  gr.  0-881  and  flash-poii 
124°F.  Commercially  it  is  made  from  imported  tar  oil  from  Russia,  Sweden  an 
America  by  distilling  and  refining  here. — E.  J.  Millard,  Pharm.  J .,  i/1918,  28. 

Oleum  Cadinum  (B.P.  ’32).  Sp.  gr.,  0-975  to  1-010;  wd20°,  1-510  to  l-53i 
The  presence  of  pine  tar  oil  is  excluded  by  the  absence  of  green  colour  in  tl 
resin  test  when  a  petroleum  extract  is  shaken  with  copper  acetate  solutioi 
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earn  Cadinum,  U.S.P.  X ,  should  also  comply  with  this  test  for  rosin  or  rosin 

s  and  has  a  sp.  gr.  at  25u  of  0-980  to  1  05.f"  p  •  y  b  pharm.,  1907,  27. 
For  the  method  of  production  of  crude  od,  see  Pepin,  U^  the  addition  of  10% 
The  author  states  that  the  copper  acetate  test  will  detect  t  t  / 

pine  tar  oil.  Martindale  was,  however,  unable  to  detect  less  man  /o 

dition.  _ _ 


PLUMBUM 

Plumb!  Acetas  (B.P.  ’32).  C4H604Pb,3H20  =  379-3.  Con- 
ms  from  99-5%  to  the  equivalent  of  104-5%  of  the  pure  subs  ance 
isayed  by  precipitation  as  oxalate  and  ti ration  with  N/l 

itassium  permanganate.  Plumbi  Acetas,  U.S.P.  A  '  %  t , 

) .  3 1  %  to  89-57%  of  the  anhydrous  salt,  corresponding  to  not  les 

thp  Ipfici  •  •  • 

r»i  w  (RPC  ’341  Assayed  for  lead  content  by  precipitation 

The  “etic^dd  sX  on  whh  ammonium  oxalate  and  titration  of  the  precipitate 
me  acetic  acm  so  uuo  ^  N/10  ssium  permanganate,  not  less 

of  Pb  should  be  indicated.  Matter  insoluble  in  diluted  nitric  acid,  not 

Plumbi  Iodidum  (B.P.C.  ’ 34 ).  Pbl,  =  461-1.  Assayed  for  Mogen  content 
r  urlrHtinn  of  excess  silver  nitrate  and  nitric  acid  to  a  solution  in  somui 

dioxide  solution,  and  back  titration  with  N/l 0  ammonium  thiocyanate;  after 

lowanre  for  the  chloride  in  the  sodium  hydroxide  solution,  a  purity  ot  not 
San  95f%  ,'s  refuted.  Plumb.  lodidum  N.F.V..  after  drying  over  sulphuric 

dd  for  w  Mo^XamSfS°P  f3S 2')  PbO  =  2°23  2  Loses  not  more  than  4% 
/ignition  a^d"h?n  contains  not  less  than  99%  of  PbO.  Assayed  by  precftnta- 
on  as  oxalate  and  titration  with  N/10  potassium  permangariate  Plumbi 
lonoxidum  U.S.P.  X,  is  assayed  by  precipitation  with  excess  N/l  oxa 
-id  filtration  and  titration  of  the  excess  acid  in  an  aliquot  part  wit 
otassiumT^ermanganat e ;  a  purity  of  the  freshly  ignited  substance  of  not  less 

ian  97%  is  required. 

The  B.P.  *32  methods  for  the  assay  of  lead  preparations  are  inaccurate, 
alternative  methods  of  assay,  which  combine  sufficient  accuracy  with  easy  a”c 
apid  manipulation,  are  suggested,  and  also  ®y  FOc«s  for  the  suppository 
nd  plaster.— S.  Wetherell,  Quart.  J.  Pharm.,  1935,  No.  3. 

LEAD  POISONING  ,  _  ,  u  . 

Lead  Paint  Regulations  1927  (S.R.  &  O.,  1927  No.  84/)  under  Lead  am 
Protection  against  Poisoning)  Act  1926  (16  and  17  Geo- c.  ). 

Lead  paint  for  buildings  must  be  in  paste  form  or  Pam^f^dyJ0LU^e(db^ 
ed  lead  may  be  had  raw'  or  dry  for  stopping  or  filling).  Must  not  be  used  in 
orm  of  spray  in  interiors.  Surfaces  other  than  iron  or  steel  must  not  be  rubbed 
[own  or  scraped  by  dry  process,  except  if  the  surface  contains  no  lead. 

Spraying  Paint  or  Lacquer.  The  practice  of  spraying  paints  or  lacquer 
■ontainmg  over  1%  of  lead  should  be  discontinued  or  carried  out  only  where 
tdequate  air  movement  is  provided.  Similarly,  the  amount  of  benzol  used 
n  lacquers  should  be  limited  to  0-5%.  Definite  silicosis  hazard  from  spraying 
>f  vitreous  enamels. — Lancet,  ii/ 1928,  177. 

English  Potteries,  Lead  Poisoning  in.  Home  Office  Report.  Brit.  med.  .  ., 
i/1911,  44. 

Beer.  Cases  at  Isleworth  due  to  lead  glaze  enamel  on  iron  tanks;  93  peisons 

iffected. — Med.  Pr.,  Oct.  4th,  1922,  295.  .  ,  , 

Cider.  An  outbreak  of  lead  colic  in  Devonshire  among  cider-drinkers  due  to 
ead  conducting  pipes,  used  to  draw  the  cider  from  the  cask  to  the  engine. 
Dwing  to  its  greater  acidity,  cider  is  a  more  active  solvent  of  lead  than  beer. 

Vf.  C.  N.  Jackson  and  L.  N.  Jackson,  Lancet,  u/193z.,  /I/. 

Snuff  wrapped  in  tinfoil  caused  three  cases  of  chronic  poisoning.  J.  L  ttal, 
7.  Amer.  med.  Ass.,  i/1928,  290. 
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Distribution  and  Storage  of  Lead  in  the  Organism.  It  has  been  sho? 
that  lead  is  retained  indefinitely  in  the  solid  portion  of  the  bones.  Such  lead! 
harmless,  but  is  held  at  a  point  where  its  liberation  would  flood  the  organic 
with  toxic  soluble  lead.  A  depleted  alkali  reserve  tends  to  mobilise  the  stor 
lead. — A.  S.  Minot  and  J.  C.  Aub,  J.  Pharmacol.,  March  1924,  159. 

Lead  is  absorbed  most  easily  through  the  respiratory  tract,  and  as  little 
1  to  2  mg.  daily  is  likely  to  produce  chronic  poisoning.  It  may  be  stored  in  t 
skeleton  or  eliminated  by  excretion,  and  may  be  carried  in  the  blood  strea 
as  colloidal  lead  phosphate  and  deposited  as  tertiary  lead  phosphate.  When  le 
is  generally  distributed  throughout  the  organism  it  is  desirable  to  facilita 
storage  with  an  ample  calcium  intake.  After  acute  toxic  symptoms  have  pass 
elimination  is  helped  by  low  calcium  intake.  A  danger  exists  in  the  use 
containers  glazed  or  soldered  with  lead  compounds. — J.  Amer.  med.  Ass.,  ii/ 1 92 
2034. 

A  Test  for  Lead  Absorption.  In  normal  persons  the  number  of  basophi 
cells  per  ml.  of  blood  is  as  a  rule  less  than  1000  and  never  exceeds  5000.  Le 
poisoning  produces  counts  over  7000  and  up  to  100,000,  but  symptoms  m 
not  occur  even  when  the  count  is  as  high  as  60,000  to  80,000.  When  a  wort 
who  is  exposed  to  lead  develops  a  basophilic  red  cell  count  over  6000  or  70 
and  when  other  conditions  which  might  produce  such  a  count  are  absent  (certe 
physiologic  states — benzene  poisoning,  arsenic  poisoning,  all  types  of  anaen 
in  which  there  is  regeneration,  haemolytic  icterus,  the  condition  followi 
haemorrhage,  leukaemias,  acute  infections,  neoplasms  involving  bone  mam 
and  polycythaemia — increase  the  proportion  of  basophilic  cells  up  to  20, 0C 
the  worker  should  be  considered  a  lead  poisoning  prospect. — J.  Amer.  mi 
Ass.,  ii/ 1 928,  251. 

Lead  poisoning  included  in  France,  in  October,  1919,  among  the  liabilit: 
of  employers’  and  workmen’s  compensation  insurance  agencies.  As  a  resi 
of  the  examination  of  179  workers — apparently  healthy — exposed  to  le 
poisoning,  the  lead  line  was  found  in  65%.  The  Lead  Line  is  not  a  unifoi 
or  reliable  sign  of  lead  poisoning.  Early  and  accurate  information  can  oi 
be  obtained  by  demonstration  of  lead  in  the  urine  and  basophil  granules 
the  red  corpuscles. — A.  Feil  and  R.  Heim  de  Balsac,  per  Lancet,  i/1923,  13! 

No  diagnostic  value  in  qualitative  lead  determinations  in  urine  or  fasces 
most  persons  have  absorbed  appreciable  quantities.  There  is  no  quantitati 
expression  of  lead  secretion  in  man  significant  of  impending  or  prese 
lead  poisoning. — R.  A.  Kehoe  and  co-workers,  J.  Amer.  med.  Ass.,  ii/ 1 9! 
2°84. 

The  individual  American  ingests  from  J  to  $  mg.  of  lead  per  day,  and  excre 
approximately  the  same  quantity  at  the  rate  of  0-02  to  0-08  mg.  per  litre  of  ur 
and  0-03  to  0-1  mg.  per  gramme  ash  of  faeces.  The  mere  presence  of  lead 
the  excreta  of  a  worker  possesses  no  diagnostic  significance.  If  the  aver; 
lead  hazard  of  a  trade  results  in  a  mean  daily  faecal  output  of  lead  in  excess 
1-1  mg.  and  a  mean  urinary  excretion  of  lead  in  excess  of  0-21  mg.  per  lil 
cases  of  lead  poisoning  may  be  expected  to  occur,  but  for  the  individual  c 
diagnosis  must  continue  to  rest  largely  on  clinical  evidence. — Brit.  med. 
i/1934,  766. 

The  determination  of  traces  of  lead  in  bone  and  biological  materials  < 
be  made  without  ashing  the  organic  material  by  the  use  of  diphenylthiocarbaz* 
to  extract  the  lead.  Fresh  bone  contains  from  14-5  to  146  parts  per  millior 
lead;  teeth  from  five  normal  persons  contained  42-5  to  247-5  parts  per  million 
G.  Roche  Lynch,  R.  H.  Slater  and  T.  G.  Osier,  Analyst,  1934,  787. 

Lead  Tetraethyl  is  a  liquid  boiling  at  150’  with  decomposition.  It  is  ma 
factured  by  treating  lead  tetrachloride  with  methyl  magnesium  iodide.  2 
products  of  combustion  are:  (1)  with  excess  air — chiefly  carbon  dioxide  ; 
lead  oxide,  (2)  with  deficiency  of  air  (e.g.,  in  engine  cylinder) — chiefly  carl 
monoxide  and  lead.  It  is  not  very  volatile  at  ordinary  temperatures. — Pha 
J.,  i/1928,  268.  For  further  data  see  Vol.  I,  p.  656. 

Lead  poisoning  due  to  the  manufacture,  etc.,  of  tetraethyl  lead.  The  condii 
bears  little  resemblance  to  clinical  types  of  lead  poisoning.  The  compoum 
not  immediately  corrosive,  but  causes  necrosis  after  lengthy  exposure, 
allowed  to  remain  on  the  skin  for  half  an  hour  no  sensation  is  produced 
desquamation  occurs  after  a  day  or  two.  Poisoning  results  from  a  combinai 
of  skin  absorption  and  inhalation  of  vapour.  The  inhalation  of  dust  has 
caused  illness. — R.  A.  Kehoe,  J.  Amer.  med.  Ass.,  ii/1925,  108. 
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>ost-mortem  findings  m  4  cases  of  ci^ding^the^  blood,  contained 

KMMI  s  Sol",  Mew  m 

Determination  in  motor  fuels  of  lead  tetraethyl.  lay  ,  ethvl 

Iro^de®  36°5%,  monocWornaphthalene  9%,  with  a  trace  of  Sudan  IV.- 

iflets,  and  dyeing  of  the  substance  re^'  ,  V'n^  ‘ g,  °Q  clse  does  the  amount 
aer  than  as  motor  fuel,  e.g.,  cooking  andcleaning.  1  volume  or  1  in  650 

lead  tetraethyl  in  commercial  «P^it  exceed  X jn  ^300  by  «  mixture 

weight.  The  deaths  in  the  U.S.A.  not  attnbutea  to  im  ^  definite  signs 
thyl  petrol).  Drivers  and  garage  employees  in  *- .S.  .  g 

In  vienwnofat|r  y^uTa^ig^rvalu^on^  shgtaly 

vet  Brit.  med.  J ii/1928,  2^-. 

PODOPHYLLUM 

Podophyllum  (B.P.  ’32).  Contains  not  more  than  2%  of  other 
rganic  matter.  Podophyllum,  U.S.P.  A,  yields  not  less  than  /o 
f  resin  of  podophyllum;  assayed  by  continuous  extraction  fo- 
iwed  by  percolation  and  adjustment  to  volume  with  alcohol,  an 
liquot  part  is  mixed  with  a  half  volume  of  chloroform  and  a 
olume  of  saturated  potassium  citrate  solution,  shaKen  and  stood 
vernight;  the  filtered  alcohol-chloroform  liquid  and  washings  are 

vaporated  to  dryness  and  dried  at  100°. 

T.  rr  ct  p  v  fl«av  nrocess  gives  a  final  product  contaminated  with  potassium 
Jaw  Thf  suggfsWd:-ReflSx  10  g.  of  drug,  in  No.  60  powder 

*  60  ml.  of  alcohol  for  3  hours.  Transfer  to  a  perco  "  TooTtafa 

fseljtodadllJml!  chTorofo^i  and  ?0ml.  of  0;6% 
Lydrocldoric  acid.  Shake,  allow  to  separate,  and  wash 

dth  15  ml.  portions  add  to  the 

omtbfnedeCe0xntractPaand  w'asUngs,  shake,  and  draw  off  the  alcohol-chloroform 
ombinea  extract  an  «  t’he  add  layer  three  times  with  15  ml.  portions 

IFthe^lcohol-chloroform  mixture,  adding  the  washings  to  the  tared  vessel, 
^vanorate  to  dryness,  add  1  ml.  of  dehydrated  alcohol  and  dry  to  constant 
veight  at  100°. — C.  N.  Sprankle  and  C.  B.  Jordan,  J.  Amer.  pharm.  Ass., 

Podophyllum  Indicum  (B.P.  ’32).  Contains  not  more  than  2  /Q  of  foreign 

)rTnA  "Henry  found  that  the  action  of  both  podophyllum  and  Indian  podo¬ 
phyllum  is  du l  to  podophyllotoxin  (purgative)  and  podophylloresin  (.purgative 
md  cholaeogue).  The  Indian  is  richer  in  the  former.  .  , 

Podophylli  Resina  (B.P.  ’32).  Loss  at  100  ,  not  more  than  o /0.  Ash,  not 
nore  than  1%.  Matter  insoluble  in  dilute  solution  of  ammonia,  not  more  than 
10°/  for  resin  from  podophyllum,  and  not  more  than  t>0 /Q  for  resin  from  Indian 
'odophyllSr  ResiL  Podophylli,  U.S.P.  X  is  obtained [from ^Podophyllum 
'yeltatum  only;  ash,  not  more  than  1-5%;  yields  not  less  than  '  ■>  of  matter 

insoluble  in  ether  and  dried  at  100“,  and  not  less  than  65%  to  chloroform  and 
dried  at  100°.  Podophyllum,  P.  Helv.  V,  is  the  mixture  obtained  by  precipitation 
with  water  from  an  alcoholic  extract  of  the  rhizome  oi  Podophyllum  peltatum 
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containing  not  less  than  40%  of  podophyllotoxin.  Assay.  Shake  frequent! 
during  30  minutes  0-45  g.  in  fine  powder  with  15  ml.  of  chloroform;  transfe 
10  ml.  of  the  filtered  solution  (  =  0-3  g.  of  the  drug)  to  a  tared  flask  with  50  g 
of  light  petroleum,  collect  the  precipitate  on  a  tared  filter  and  wash  the  flasl 
and  filter  with  20  ml.  of  light  petroleum.  Dry  the  flask  and  filter  with  th 
precipitate  for  1  hour  at  70°  and  weigh.  The  dried  residue  should  weigh  no 
less  than  0-12  g. 

The  resin  from  P.  emodi  is  distinguished  from  that  obtained  from  P.  peltatur 
by  the  following  test: — Podophyllin  resin,  0-4  g.,  is  mixed  with  alcohol  60% 
3  ml.,  and  N/l  potassium  hydroxide  0-5  to  1  ml.  added.  Gelatinisation  occur; 
with  P.  emodi  only. — U.S.P.  X  modified  by  D.  B.  Dott,  Ouart.  J.  Pharm. 
1928,  266. 

POTASSIUM  AND  SODIUM 

Potassii  Bicarbonas  ( B.P .  ’32).  KHC03=  100-1.  Contain: 
from  99%  to  the  equivalent  of  100-5%  of  KHC-03.  The  U.S.P.  Ji 
substance  should  contain  not  less  than  99%  of  KHC03,  afte: 
drying  over  sulphuric  acid. 

Potassii  Carbonas  (B.P.  ’32).  Loses  from  14%  to  18%  when  dried  a 
200°  to  300°,  and  then  contains  not  less  than  99%  of  K2C03.  Potassii  Carbonas 
U.S.P.  X,  dried  to  constant  weight  at  180°,  contains  not  less  than  99%  o 
K2C03.  Loss  at  180°,  not  more  than  15%. 

Potassii  Chioras  (B.P.  ’32).  KC103  =  122-6.  Contains  not  less  than  99</ 
of  the  pure  salt.  Assayed  by  digestion,  for  20  minutes  at  50°,  of  a  solution  wit! 
acid  ferrous  sulphate  solution  and  potassium  iodide,  followed  by  dilution  an< 
titration  of  the  liberated  iodine  with  N/10  sodium  thiosulphate,  a  blank  titratioi 
being  made.  The  U.S.P.  X  assays  by  reducing  a  solution  with  acid  ferrou 
sulphate  solution  by  boiling  for  10  minutes,  manganous  sulphate  solution  i 
added  and  the  excess  ferrous  sulphate  titrated  with  N/10  potassium  perman 
ganale,  a  blank  determination  being  performed;  a  purity  of  99%  is  required. 

Schulze’s  Maceration  Mixture.  A  mixture  of  potassium  chlorate  1 
(moistened  with  water),  with  nitric  acid  40;  or  a  solution  of  0-06  g.  potassiun 
chlorate  in  water  100  ml.  and  1  ml.  of  nitric  acid.  For  separation  of  muscl 
fibre  in  animal,  and  ligneous  tissue  in  vegetable,  histology.  Distinguish  fron 
the  following: — 

Schulze’s  Chlor- Zinc -Iodine  Reagent  for  Cellulose .  Dissolve  110  g 
of  zinc  in  300  ml.  of  pure  hydrochloric  acid,  and  evaporate  to  150  ml.  (sp.  gr 
about  1-8).  Dissolve  separately  12  g.  of  potassium  iodide  in  as  little  water  a 
possible;  add  0-15  g.  of  iodine.  Mix  the  solutions,  and  filter  if  necessary  throug 
asbestos. — Bower  and  Gwynne  Vaughan. 

Potassii  Hydroxidum  (B.P.  ’32).  KOH  =  56  10.  Contains  total  alkali,  b 
titration  with  N/l  sulphuric  acid  to  methyl  orange,  equivalent  to  not  less  tha 
85%  of  KOH.  Potassii  Hydroxidum,  U.S.P.  X ,  contains  not  less  than  85%  c 
KOH.  Assayed  to  exclude  carbonate  by  precipitation  with  barium  chlorid< 
adjustment  to  volume  with  air-free  water,  filtration  and  titration  of  a  portio 
with  N/l  hydrochloric  acid  to  phenolphthalein. 

Liquor  Potassii  Hydroxidi  (B.P.  ’32).  Contains  from  4-75%  to  5-25°/ 
w/v  of  total  alkali,  calculated  as  KOH.  Liquor  Potassii  Hydroxidi,  U.S.P.  JS 
contains  from  4-5%  to  5-5%  w/v  of  KOH,  assayed  by  the  barium  chlorid 
precipitation  method. 

Sodii  Hydroxidum  (B.P.  ’32).  NaOH  —  40  00.  Contains  not  less  tha 
95%  of  total  alkali,  calculated  as  NaOH.  The  U.S.P.  X  substance,  assaye 
similarly  to  the  potassium  compound,  contains  not  less  than  90%  of  NaOH. 

Sodii  Bicarbonas  (B.P.  ’32).  NaHCOs  =  84-00.  Contains  from  99%  t 
the  equivalent  of  101%  of  NaHC03.  The  U.S.P.  X  substance,  after  dryin 
over  sulphuric  acid,  contains  not  less  than  99%  of  NaHC03. 

The  B.P.  Limit  Test  for  Carbonate.  The  test  for  carbonate  in  sodiur 
bicarbonate  is  not  sensitive  to  less  than  about  4%,  but  the  assay  would  condem 
a  sample,  if  dry,  containing  2%  of  sodium  carbonate. — W.  H.  Linnell,  Pham 
J.,  ii/ 1932,  531. 

The  pH  of  1%  sodium  bicarbonate  solution  is  raised  from  8-37  to  8-60  b 
the  addition  of  2-05%  of  normal  carbonate.  In  practice,  owing  to  the  limite 
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xuracy  of  the  official  method,  a  considerably  higher  percentage  would. escape 
^wateTTIaiS/^mT  Totl%  pS'nTlphfhafeffis^tion  is  added, 

henolphthalein  solution  to  100  ml.  in  a  second  Nessier  giass.  The  test  jojution 
lust  not  be  deeper  than  the  comparison  solution— C.  Morton,  t  harm. 

/I933  3 

Sodii  Carbonas  (B.P.  ’32).  Na2CO„10H2O.  =  286  15.  Contains  from 
iQ0/  tn  the  eouivalent  of  102®/q  of  the  pure  substance. 

Sodii  Carbonas  Exsiccatus  (B.P.  ’32).  N«.CO,~  106-0  Loses  not  more 
han  2°/  at  110°  and  then  contains  not  less  than  99-8  0  ot  rNa2L.tt3. 

SodiT  Carbonas  Monohydratus  ( U  S.P  X)  Rendered  anhydrou^  by 
;entle  ignition,  contains  not  less  than  99-5  /„  of  Na,COs.  Loss  at  11  ,  .o 

l3Sodii  Chloras  (B.P.C.  ’34).  NaClO,  =  106-5.  Contains  not  less  than  99% 

>f  ISiii0Fiuoridum  (B.P.C.  ’34).  NaF  =  42.00.  Contains  not  less  than  90% 
,C  iyjaF  Assayed  by  titration  at  80°  of  a  solution  in  carbonate  free  al  a  l, 
he  presencf of  sufficient  neutral  sodium  chloride  to  saturate  at  end  of  titration, 
•vitlf  M/10  potassium  aluminium  sulphate,  using  mtthyl  red  as  indica  o  . 

Sodium  Fluosilicate  is  useful  as  an  insecticide,  being  both  a  contact  and 
stomachic  poison.  It  has  the  advantages  over  arsenicals  of  cheapness,  more 
rapidly  killmg,  being  non-poisonous  to  humans,  and  of  effectiveness  against  a 
Vvide  range  off insects.  Mixed  with  9  parts  of  hydrated  lime,  it  has  been  success¬ 
fully  used  as  a  field  dust  against  many  pests.— Chem.  Sc  Drugg.,  i/192d,  452. 

For  insects  and  lower  organisms,  e.g.  worms  and  protozoa,  sodium  fluosilicate 
is  more  toxic  than  sodium  arsenite.  To  man  and  the  higher  animals  the  arsenicals 
are  9  times  more  toxic  than  sodium  fluosilicate  and  30  times  more  toxic  than 
sodium  fluoride. — S.  Marcovitch,  J.  Pharmacol .,  Oct.  1928  188. 

Lithii  Carbonas  (B.P.C.  ’34).  U.CO,=73-88.  Assayed  by  tltranon  with 
excess  acid  and  sodium  hydroxide,  a  purity  of  not  less  than  98  5  j,  on  the  dried 
substance  should  be  indicated.  Loss  at  100°,  not  more  than  1  %.  Llffin  Carbonas, 
N.F.  V.,  after  drying  to  constant  weight  at  100  ,  contains  not  less  than  .  o 
of  LisCOa;  leaves  not  more  than  0-15%  of  residue  insoluble  in  dilute  acetic  acic  . 

( For  other  salts  of  potassium  and  sodium  see  under  the  respective  acids.) 


PYRETHRI  FLOS 

Pyrethri  Flos  (B.P.C.  ’34).  Contains  not  less  than  0-4%  of 
pyrethrin  I.  Ash  limit,  8%.  Acid-insoluble  ash  limit,  1%. 
Assayed  by  the  B.P.C.  ’34  process:  continuously  extract  10  g.  (in 
85  powder)  with  petroleum  (b.p.  40°  to  50°);  reflux  the  solution 
(measuring  about  50  ml.)  with  5  ml.  of  N/l  sodium  hydi oxide  in 
methyl  alcohol,  in  a  micro-Kjeldahl  apparatus,  on  a  water-bath  for 
2  hours;  acidifv  the  cooled  mixture  with  N/l  sulphuric  acid  and 
: steam  distil  till  150  ml.  of  aqueous  distillate  is  collected  below  the 
light  petroleum;  extract  the  whole  distillate  in  a  separator  with  the 
addition  of  10  g.  of  sodium  chloride,  with  the  light  petroleum  and 
two  further  portions;  the  petroleum  liquids  and  alcohol  and  water 
i  rinsings  of  the  separator  are  titrated  with  N/50  sodium  hydroxide 
till  a  distinct  pink  colour  is  produced  to  phenolphthalein  after 
vigorous  shaking;  deduct  the  blank  titration  required  for  the 
light  petroleum,  1  ml.  of  N/50  sodium  hydroxide  is  equivalent 
to  0-0066  g.  of  pyrethrin  I. 

Flos  Pyrethri,  P.  Helv.  V ,  yields  to  ether  by  continuous  extrac¬ 
tion  not  jess  than  5%  of  extractive;  ash,  not  more  than  8-5%. 
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Freshly-ground  py rethrum  flowers,  in  containers  of  different  kinds,  lose  from 
30%  to  43-6%  of  pyrethrins  within  a  year.  Powdered  and  ground  flowers  in 
closed  tins  continue  to  lose  pyrethrins  for  more  than  2  years  but  not  so  rapidly. 
Storage  under  suitable  conditions  is  therefore  important. — C.  B.  Gradinger 
and  C.  S.  Corl,  Ind.  Engng  Chem.,  1932,  901. 

Fly  Sprays.  An  efficient  fly  spray  should  contain  not  less  than  0-09  of  total 
pyrethrin.  Killing-power  is  increased  by  the  use  of  a  wetting-agent  such  as 
coconut  oil  soap  or  diglycololeate. — Pharm.  J.,  i/1933,  129. 


PYROXYLINUM 

Pyroxylinum  ( B.P .  ’32).  The  substance  dried  at  100°  for  one 
hour  contains  11*5%  to  12-3%  of  nitrogen.  Viscosity  at  20°  of  a 
3%  w/v  solution  of  the  dry  substance  in  acetone,  not  less  than 
three  poises.  To  determine  the  nitrogen  content,  a  weighed 
portion  of  the  dried  substance  is  transferred  with  nitrogen-free 
sulphuric  acid  to  a  mercury- filled  nitrometer  and  shaken,  and  the 
liberated  nitric  oxide  measured.  Pyroxilinum,  LJ.S.P.  X ,  saturated 
with  alcohol  in  a  dish  placed  in  cold  water,  ignited  at  the  top  and 
afterwards  heated  to  redness,  leaves  not  more  than  0-3%  of  ash. 
Yields  not  more  than  0-3%  of  water-soluble  substances. 


RHEUM 

Rheum  (B.P.  ’32).  Rhubarb  should  contain  not  more  than  2% 
of  foreign  organic  matter.  Ash,  not  more  than  15%.  Alcohol 
(45%)  soluble  extractive,  not  less  than  35%.  Rheum,  U.S.P.  X, 
yields  not  less  than  30%  of  diluted  alcohol-soluble  extractive  and 
complies  with  a  test  for  rhapontic  rhubarb. 

Rhizoma  Rhei,  P.  Helv.  V,  yields  not  more  than  13%  of  total 
ash  and  not  more  than  1%  of  acid-insoluble  ash;  it  contains  from 
4-23%  to  6*56%  of  free  and  combined  anthracene  derivatives 
calculated  as  chrysophanic  acid,  and  complies  with  the  following 
test  for  the  absence  of  rhapontic  rhubarb: — Boil  10  g.  of  powMered 
rhubarb  with  50  ml.  of  dilute  alcohol  for  15  minutes;  filter  and 
evaporate  the  filtrate  to  10  ml.;  allow  to  cool  and  treat  writh  15  ml 
of  ether;  after  24  hours  no  crystals  should  be  deposited  which 
when  dried  and  treated  with  concentrated  sulphuric  acid  produce 
a  purple-red  colour. 

Fluorescence  Test  for  Rhapontic  Rhubarb.  On  exposure  to  ultra-violet 
light  rhapontic  rhubarb  exhibits  a  violet  fluorescence,  while  genuine  Chinese 
rhubarbs  give  a  velvety  brown  fluorescence. 

Using  genuine  Chinese  rhubarb  as  a  standard  for  comparison,  one  can  easil> 
detect  as  little  as  1  %  of  added  rhapontic  rhubarb,  using  paper  strips  soaked  in  £ 
tincture  made  from  the  drug.  The  whole  operation  must  be  conducted  in  £ 
dark  room.  The  wide  variation  in  the  intensities  of  the  fluorescence  of  differen 
samples  of  rhapontic  rhubarb  makes  it  very  difficult  to  carry  out  exact  quantitative 
determinations  by  this  method. — T.  E.  Wallis  and  E.  R.  Withell,  Quart.  J. 
Pharm.,  1934,  574. 

Evaluation  on  chrysophanic  acid  content,  the  results  not  being  absolute,  but 
well  adapted  for  comparative  purposes. — A.  Tschirch  and  P.  Schmitz,  Quart 
J.  Pharm.,  1929,  463. 
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Physiological  experiment  on  mice  with  rhubarb  extracts  made  it,  vacuo 
showed  same  to  be  more  effective.— Pharm.  J.,  1/19-4,  b.  , 

Pulvis  Rhei  Compositus.  Methods  of  analysis.— J.  F.  Liversedge  and  co- 
workers,  Yearb.  Pharm.,  1926,  456. 

In  the  B.P.  formula:  for  pills,  vegetable  drugs  s,ucl V®  a!°CtS PuR8 Asafoet’ 
tre  taken  in  “fine  powder,”  and  it  may  be  assumed  therefore  that  pn  Rhei  Co 
c  not  sanctioned  in  Pil.  Aloes  et  Asafoet.,  or  Pulv.  Myrrh,  in  ril.  Knel 
Since  both  these  powders  are  well  known  in  commerce  it  would  have  been 
helDfUl  if  the  monographs  on  these  and  other  vegetable  drugs  had  provided  the 
user  with  informatS  as  to  which  drugs  were  official  in  powder  form  .-Pharm. 
J.,  ii/ 1 932,  147. 


SACCHARINUM 


Saccharinum  {B.P.C.  ’34).  C7H603NS—  183-1.  Determined 
by  the  B.P.  method  for  Saccharinum  Solubile,  it  contains  not  less 
than  97%  of  the  pure  substance.  M.p.,  not  below  225°.  Glusidum, 
U.S.P.  Xy  leaves  not  more  than  0-5%  of  ash,  and  complies  with 
tests  for  glucose  and  lactose,  benzoic  or  salicylic  acid  and  am¬ 


monium  compounds. 

Saccharinum  Solubile  (B.P.  >32).  C  H403NSNa,2H20  =  241  d  Contains 
not  less  than  98%  of  the  Dure  substance.  M.p.  of  the  washed  and  dried  separate 
saccharin,  not  lower  than  226"  Complies  with  tests  for  absence  of  benzoate 
and  salicvlate  and  limit  of  p-sulphammobenzoic  acid.  Assayed  by  the  H.y.  a/ 
process-  boil  0-7  g.  with  10  ml.  of  30%  sodium  hydroxide  solution  for  2  minutes; 
cS  and  reflux  with  15  ml.  of  hydrochloric  acid  for  50  minutes;  cool,  rinse 
condenser  with  50  ml.  of  water,  and  remove  acid  vapours  with  a  current  of  air, 
distil  ffie  ammonia  liberated  on  addition  of  20  ml  of  30%  sodium  hydroxide 
solution  into  excess  N/10  sulphuric  acid  and  back  titrate  with  N/ 10  sodium 
hydroxide  to  methyl  red.  Glusidum  Solubile,  U.S.P.  X.  complies  v/ith  tests 
for  neutrality,  benzoate  or  salicylate,  ammonium  compounds,  etc. 


SANTONICA 

Santonica  {B.P.C.  ’34).  Contains  not  less  than  2%  of  santonin. 
Assayed  bv  maceration  with  chloroform,  filtration,  recovering 
most  of  the  chloroform  from  a  portion  of  the  filtrate,  and  with 
addition  of  1*2%  baryta,  heating  off  the  remaining  chloroform; 
extraction  of  the  filtered  and  washed  acidified  liquid  is  effected 
with  chloroform;  the  residue  after  evaporation  of  the  solvent  is 
dissolved  in  dehydrated  alcohol,  diluted  with  hot  water  to  15% 
w/w  of  alcohol  and  filtered;  after  24  hours  the  separated  santonin 
is  collected  on  a  tared  filter,  washed  with  15%  w/w  alcohol  and 
dried;  a  correction  for  loss  due  to  solubility  is  allowed. 

Flores  Cinae,  P.G.  VI,  by  the  process  prescribed,  yields  not  less 
than  2%  of  santonin.  Flos  Cinae,  P.  Helv.  V,  is  required  to  show  a 
santonin  content  of  not  less  than  1*8%. 

Santoninum  (B.PP 32).  CisHigCh  =  246-1.  M.p.,  171  to  174  .  Ash,  not 
more  than  0-1%.  0-1  g.  with  2  ml.  of  sulphuric  acid  is  not  darker  than  pale 
brown  and  on  dissolving  forms  a  clear  solution  not  darker  than  yellow.  The 
alcoholic  solution  should  be  neutral  to  litmus.  Santoninum,  U.S.P.  X,  leaves 
not  more  than  0-1%  of  ash.  0-5  g.  boiled  with  20  ml.  of  water  and  2  ml.  of 
dilute  sulphuric  acid,  cooled  and  filtered,  produces  no  cloudiness  with  Mayer’s 
reagent  or  with  iodine  solution,  even  after  standing  for  3  hours. 

A  tentative  quantitative  method  for  the  determination  of  santonin  in  mixtures 
and  tablets  is  described  in  Methods  of  Analysis  ( A.O.A.C. ,  1930,  472). 
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SAFONES 

Sapo  Animalis  ( B.P .  ’32).  Curd  soap  loses  at  110°,  20%  to 
30%.  In  powder,  loss  at  110°,  not  more  than  5%.  Solidifying 
point  of  the  fatty  acids,  not  less  than  42°.  Limit  tests  for  alkali 
hydroxide,  and  free  fatty  acids,  alkali  carbonate  and  free  fat  are 
described. 

For  toilet  purposes  special  soap  bases  are  employed  containing  a  large 
proportion  of  stearates  (tallow).  A  proportion  of  palm  oil  is  generally  combined 
with  the  tallow.  The  soap  is  ultimately  converted  by  machinery  into  ribbon¬ 
shaped  shreds;  it  is  perfumed  and  after  other  treatment  is  stamped  in  moulds. 
Free  alkali  is  rarely  present  in  appreciable  amount. 

For  shaving  soap  it  is  necessary  to  employ  fats — “strong”  tallow — with 
a  high  melting-point. 

Pure  potassium  palmitate  makes  an  excellent  shaving  soap,  improved  with 
a  little  glycerin.  Sodium  palmitate  and  sodium  stearate  are  not  suited — they 
are  not  sufficiently  soluble. — H.  L.  Smith,  Pharm.  J.,  ii/1915,  33. 

Shaving  paste  with  pearly  lustre  can  be  made  with  beef  tallow  and  potassium 
hydroxide,  replacing  l/6th  of  the  KOH  with  sodium  hydroxide. — ibid. 

Sapo  Durus  (B.P.  ’32).  Hard  soap  loses  at  110°,  20%  to  30%.  In  powder, 
loss  at  110°,  not  more  than  5%.  Constants  of  the  free  fatty  acids:  solidifying- 
point,  18°  to  23°;  wd40°,  1*454  to  T458;  acid  value,  195  to  205;  iodine  value, 
83  to  92.  Complies  with  tests  for  absence  of  cottonseed  oil,  sesame  oil  and 
arachis  oil.  Limit  tests  for  alkali  hydroxide  and  free  fatty  acid,  alkali  carbonate, 
free  fat,  and  chloride  and  other  alcohol-insoluble  substances  are  included. 
Sapo,  U.S.P.  X,  dissolved  in  alcohol,  evaporated  with  sand,  and  dried  at  110°, 
loses  not  more  than  36%,  or  10%  for  powdered  soap;  iodine  value  of  the  fatty 
acids,  84  to  90. 

The  B.P.  figure  of  0-5%  for  free  fat  in  soaps  is  too  low.  The  limit  for  Sapc 
Durus  should  be  raised  to  1%,  for  Sapo  Mollis  to  0-7%,  and  for  Sapo  Animalis 
to  0-7%  to  0-8%. — Report  of  Sub-Committee,  Analyst ,  1934,  104. 

Castile  Soap  (Jabon  Castilla).  By  a  Spanish  Royal  Order  (Dec.  14,  1927' 
the  name  must  apply  only  to  a  soap  prepared  in  Spain,  in  the  manufacture  o 
which  no  fats  other  than  olive  oil  have  been  used:  containing  not  more  than  2C/ 
chlorides  (as  sodium  chloride):  maximum  water  content  25%:  maximum  fre< 
alkali  content  0-3%.  The  soap  must  be  white  and  must  be  soluble  in  water  oi 
alcohol  without  residue. — Pharm.  J.,  i/1928,  164. 

Mottle  is  produced  by  adding  iron  or  residues  and  scrapings  of  the  lye  tanks. 

Household  Soaps  are  made  with  vegetable  oils  of  light  gravity. 

Good  average  soap  can  be  produced  by  saponifying  vegetable  oils,  such  aJ 
cottonseed,  palm,  or  coconut  (of  this  the  best  variety  is  known  as  “Whin 
Cochin”  oil,  the  second  as  “Ceylon”  oil);  but  these  oils,  containing  much  of  th< 
oleic  ester,  produce  more  soluble,  i.e.,  wasteful  soaps. 

The  use  of  resin  in  household  soap  is  not  injurious.  It  renders  the  soaj 
smooth,  prevents  efflorescence,  and  cleansing  “odour”  imparted  is  appreciated 
Yellow  bar  soaps  contain  some  10%  to  25%.  Its  chief  raison  d'etre  is  probabk 
cheapness.  It  is  not,  however,  suitable  for  toilet  purposes,  and  a  large  admixtun 
cannot  be  allowed.  Occasional  additions  to  common  soaps  are  chlorophyll 
sodium  silicate  and  French  chalk.  Sodium  Silicate  has  latterly  come  into  use 
Remarkable  data  are  given  by  Smith,  (loc.  cit.) 

Transparent  Soaps  are  made  by  setting  from  methylated  spirit.  Man; 
contain  resin  and  sugar  (as  much  as  20%  of  each).  Only  about  half  the  spirit  i 
recovered — the  rest  is  lost  in  drying.  In  Germany  manufacturers  may  use  pur 
spirit  with  1  kilo  of  castor  oil  and  400  ml.  of  soda  solution  per  100  litres  o 
spirit  to  “denature”  it. 

A  method  of  determining  the  detergent  action  of  soaps  depends  on  th 
quantity  of  carbon  which  the  soap  solution  will  carry  through  filter  papei 
The  “carbon  number”  is  the  number  of  grammes  carried  by  1  kg.  of  solutioi 
under  standard  conditions. — J.  W.  McBain  and  co-workers,  J.  Soc.  chern 
Ind.,  Lond.,  1923,  273. 

Marine  Soaps  are  made  from  coconut  oil  and  palm  nut  oil.  These  oil 
contain,  combined  as  glycerin  esters,  mainly  lauric  and  myristic  acids,  wit 
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me  palmitic  and  oleic.  They  also  contain  ca^oh^c^pr^lic,  P  render  a 

— -H- L- Smith' 

tpoKaHnus^P.C.  *34)  Potash  soap  vjelda,  by  the  ^method^r 

r  »r2r 

ap^MoUishuS^Arfmade  from  linseed  oil,  lo^^t^gff/o-f^to  0*25%: 

apt^kalinus^P.Gn^/^contains^not  less  than%0%  of  the  fatty  acids  of  linseed 

ll-  aa  use  m  P  ’321  Soft  soap  yields  not  less  than  44%  of  fatty  acids  or 
Sapo  Mollis  (B.P .  oz;.  bon  soap  >  o  Durus.  Complies  with  limit 

live  oil  having  the  characters  give  .  ,  ,  ,  substances  alkali  hydroxide, 

:sts  for  chloride  and  other  alcoho'-msoluble  ^stances  am ^  of  the 

Ikali  carbonate,  free  fatty  acid  and  free  tat  Assayea  y  g(  g0„ 
cidified  solution  with  light  petro leu  '  Qf  the  Association  of 

Soft  Soaps  for  Insecticides .  go°: Ministry  of  Agriculture 

Iritish  Insecticide  Manufacturers  (  o  purposes  to  dissolve  completely 

“  It  interest  to  know  if  there  w^ver  be  any  hard  o-oft  soap  which 

>  truly  B.P.  These  soaps  are  made  liniments  ointments  and  plasters, 

,ot  permitted  to  be  used  except  for  officd  ^antcid  vXe  not  exceeding  2 
o  that  soaps  may  only  be  made  from  ^  *t  be  prepared 

ss  sal's r  Sfewss  ext  a 

fc-aiR  aasftisteia  s=.°— .  * 

Jrugg.,  ii/1932,  622, _ 

SCILLA 

Scilla  (B.P.  ’32).  Ash,  not  more  than  6%.  No  biological  assay 
s  included  and  no  standard  is  recommended  by  the  Permanent 
Commission  on  Biological  Standardisation  of  the  League  ot 
Nations,  since  the  biological  assay  of  squill  estimates  the  cardiac 
Glycosides  present,  which  are  not  the  constituents  responsible  for 
Its  expectorant  effect  for  which  it  is  chiefly  used  m  medicine 
The  U  S  P  X  states  that  “Tincture  of  Squill  injected  into  the 
central  lymph  sac  of  a  frog  has  a  minimum  systolic  dose  of  not  less 

than  0-0055  cc.  and  not  more  than  0-006o  cc.;  ^ n nn n r^°  n°f 
ess  than  0-00000046  Gm.  and  not  more  than  0-00000054  Gm.  of 
luabain  for  each  Gm.  of  body  weight  of  frog”  Thus  ouabain 
[S  prescribed  as  standard  for  squill  and  100  ml.  of  a  tincture  of 
squill  should  be  equivalent  to  8-3  mg.  of  ouabain.  Ouabain  is 
however,  an  unsuitable  standard  for  squill  if  different  metho  s  o 
assay  are  to  be  permitted,  since  the  relative  potency  of  squill  and 
auabain  differs  according  to  the  species  (see  Burn,  Pharm.  J ., 
i/1927,  328).  t 

Red  Squill.  Red  squill  has  a  similar  content  of  cardiac  glycosides  to  white 
squill  as  shown  by  Wokes  and  Willimott  (Quart.  J.  Pharm.,  1934,  565).  It  has 
in  addition  constituents  which  are  toxic  for  rats,  and  is  therefore  used  as  a  ra 
ooison.  These  are  not  wholly  absent  from  white  squill.  Wokes  and  Willimott 
(loc.  cit.)  found  that  when  they  prepared  a  dried  powder  Irom  the  two  vaneties, 
the  dose  of  the  red  squill  necessary  to  kill  half  the  rats  was  1  -0  to  1  -5  g.  per  kg., 

G 


194 


THE  EXTRA  PHARMACOPOEIA 


W 

Ik 


whereas  the  dose  of  the  white  squill  was  ten  times  as  great.  These  doses  wer 
given  by  mouth. 

Scillaren  is  a  crystalline  glycoside  of  squill  which  could  be  used  as  a  standar 
for  biological  estimations  of  squill  if  it  were  not  a  proprietary  preparation.  Th 
average  potency  of  tincture  of  squill,  B.P.  ’32,  is  equivalent  to  that  of  a  0-0 13? 
solution  of  scillaren. 


SENNA 

Sennae  Folium  (B.P.  ’32).  Contains  not  more  than  1%  o» 
stalks  and  not  more  than  2%  of  other  foreign  organic  matter 
Ash  limit,  12%.  Acid-insoluble  ash  limit,  3%.  Senna,  U.S.P.  X 
contains  not  more  than  10%  of  stems  and  not  more  than  2%  o 
pods  or  other  foreign  organic  matter.  Acid-insoluble  ash,  not  mor< 
than  3%.  Folium  Sennae,  P.  Helv.  V ,  consists  only  of  the  leaflets 
of  Cassia  angustifolia  (Tinnevelly  senna),  and  may  give  up  tc 
12%  of  ash. 

Senna  Constituents .  An  examination  of  Tinnevelly  leaves,  leaves  growir 
at  Lima  (botanically  identical),  and  Alexandrian  leaves,  yielded  salicylic  acid 
rhein  (Ci5H806),  kaempferol,  aloe-emodin  and  other  bodies.  The  purgative 
action  is  in  part  due  to  the  aloe-emodin — and  other  bodies. — F.  Tutin,  Pharm 
J .,  ii/ 1913,  741;  Chem.  &  Drugg.,  ii/ 1913,  43. 

Senna  and  gum  arabic.  Account  of  French  Government  Expedition  by, 
Perrot  and  AllandLin  the  Sudan  with  a  view  to  acquiring  knowledge  for  cultivatior 
in  the  French  African  Colonies. — H.  G.  Greenish,  Pharm.  J.,  ii/ 1920,  488. 

Sennae  Fructus  (B.P.  ’32).  Contains  not  more  than  2%  of  foreign  organic 
matter.  Fructus  Sennae,  P.  Helv.  V ,  is  the  dry  fruit  of  Cassia  acutifolia  and  o' 
Cassia  angustifolia ,  and  should  yield  not  more  than  6%  of  ash. 

The  standard  is  expressed  in  a  very  exceptional  manner,  and  allows  the 
presence  of  2%  of  any  other  pods  or  even  of  dirt.  Many  of  these  new  standards 
for  crude  drugs  appear  to  be  based  on  the  U.S.P.  X ,  but  are  unsatisfactory 
because  they  do  not  discriminate  between  harmless  admixture  and  dangerous 
foreign  organic  matter.  The  B.P.  dose,  which  is  expressed  in  grains,  does  nol 
assist  those  who  wish  to  prescribe  a  definite  number  of  pods,  and  might  have 
been  given  as  4  to  12  pods. — Pharm.  J.,  ii/ 1 932,  186. 

Ether  shaken  with  a  slightly  acidified  senna  extract  gives  the  Borntragei 
reaction — a  pink  or  red  colour  with  ammonia  water.  If  the  ether  be  shaker 
with  a  saturated  solution  of  nickel  acetate,  the  aqueous  layer  turns  red,  and  iJ 
this  be  separated  and  potassium  hydroxide  added  a  violet  precipitate  forms, 
which  is  stated  to  be  a  characteristic  test  for  senna. — U.S.D. ,  1926. 


SINAPIS 

Black  Mustard  contains  the  glycoside  sinigrin,  i.e.,  potassium 
myronate,  C10H16KNS2O  9,  with  myrosin,  which  is  similar  to  the 
ferment  emulsin  in  bitter  almonds.  This  glycoside  splits  up  under 
the  influence  of  water  with  evolution  of  allyl  fsothiocyanate — 
C3H5NCS  =  99*1 12,  the  principal  constituent  of  the  essential  oil, 
potassium  acid  sulphate  and  glucose.  P.G.  VI  requires  black 
mustard  seeds  to  yield  at  least  0-7%  of  the  allyl  compound. 

White  Mustard  Seeds  (Sinapis  alba )  do  not  yield  allyl  mustard  oil,  bul 
p-oxybenzyl  isothiocyanate ,  syn.  acrinyl  isothiocyanate,  C6H40H-CH20-NCS 
The  sinalbin  contained  in  the  seeds  under  the  influence  of  myrosin  and  watei 
decomposes  forming  that  oil,  sinapin  acid  sulphate,  and  glucose.  The  oil  ir 
question  has  a  sharp  taste.  It  decomposes  on  heating.  It  is  insoluble  in  water 
but  readily  in  alcohol  or  ether.  As  the  black  seeds  contain  an  excess  of  thei: 
glycoside  and  the  white  an  excess  of  the  ferment,  the  combination  of  the  twc 
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educes  the  strongest  effect.  Some  work  by  Prof.  Greenish,  however  ( Pharnu 
i/1912,  203),  shows  that  in  all  the  samples  of  black  mustard  seed  examine 
th  old  and  new — there  was  sufficient  myrosin  to  decompose  all  the  sinignn 
esent  and  that  properly  preserved  black  mustard  seeds  retain  their  T-Tosin 
imoaired  for  many  years.  Two  samples  examined  contained  sufficient 
frosin  to  decompose  a  much  larger  quantity  of  sinignn  than  the  seeds  them- 

J  eGadamer  has  made  a  close  study  of  these  various  constituents— see  Schmidt, 
i arm.  Chem.,  Vol.  II.,  Sections  1  and  2,  for  the  latest  views. 

The  nractice  of  adding  farina  (wheat  starch)  to  mustard  producing  the  mixed 
tide  “Condiment”  Mustard  is  legalised  by  *e  1875  Food  and  Dnigs  Act. 
ie  best  table  mustard  contains  about  12%  to  i4%.  Pharm.  J.,  1/  ,  . 

With  one  or  two  exceptions  most  manufacturers  now  retain  the  fixed  01  in 
Condiment”  Mustard. — cf.  Vol.  I.,  p.  756.  .  ,  ~ 

The  Food  and  Drug  Administration  of  the  U.S.  Dept.  of  Agriculture  define 
ustard  seed  as  the  seed  of  Sinapis  alba  L.  (white  mustard),  Brassica  mSf 
,.)  Koch  (black  mustard),  B.juncea  (L.)  Cosson,  or  varieties  or  related  specie 
'  the  two  latter.  Sinapis  alba  contains  no  appreciable  amount  of  volatile  oil. 

, ntains  not  more  than  5%  of  total  ash  and  not  more ,tha20 }/■ 5 ‘  °f 
/drochloric  acid.  Brassica  nigra  and  B.  juncea  yield  9-6  /0  of  volatile  mustara 
1:  varieties  and  species  of  these  two  yield  not  less  than  0-6%  °f  volatile  mustar 
1  of  similar  character  and  composition.  These  mustard  seeds  yield  not  more 
Lan  5%  of  total  ash,  nor  more  than  1  -5%  of  ash  insoluble  in  hydrochloric  acid, 
r round  Mustard  Seed,  mustard  meal:  unbolted  ground  mustard  seed, 
informing  to  standards  for  mustard  seed.  Mustard  Cake  is  ground  mustard 
«ed  minus  a  portion  of  the  fixed  oil.  Mustard  Flour,  ground  mustard, 
mustard”:  the  powder  made  from  mustard  seed  with  the  hulls  largely  removed 
id  with  or  without  removal  of  portion  of  fixed  oil:  contains  not  more  than 
•5%  of  starch,  nor  more  than  6%  of  total  ash.  Prepared  Mustard:  a 
aste  composed  of  a  mixture  of  ground  mustard  seed  and/or  mustard  flour 
id/'or  mustard  cake,  with  salt,  vinegar,  with  or  without  sugar  and/or  dextrose 
lices  or  other  condiments.  In  the  fat-,  salt-,  and  sugar-free  solids,, it 
ot  more  than  24%  of  carbohydrates,  not  more  than  12  /0  of  crude  fibre,  nor 
*ss  than  5-6%  of  nitrogen. — S.R.A.,  F.D.  No.  2,  Rev.  4,  Aug.  1933. 

Oleum  Sinapis  Volatile  (B.P.C.  ’34).  Contains  not  less  than  92 /Q  w/w 
fC,H5NCS.  Sp.  gr.,  1-014  to  1 -025;  nD20%  U525  to  1 -530  Assayed  by  heating 
n  alcoholic  dilution  under  a  reflux  condenser  on  a  water-bath  for  30  minutes 
dth  N/10  silver  nitrate  and  strong  solution  of  ammonia,  followed  by  adjustment 
3  volume,  filtration  and  titration  of  an  aliquot  part  with  N/10  ammonium 
Oiocyanate.  Oleum  Sinapis  Volatile,  U  S  P  X ,  yields  not  less  than  93  /G  tv/v 
,f  C3H5NCS.  Sp.  gr.  at  25°,  1-013  to  1-020;  nD2o°,  15268  to  1-5280. 

Essential  oil  of  black  mustard  (b.p.,  150-7°)  is  suitable  for  preserving 
vines  being  200  times  as  efficient  as  sulphurous  acid,  and  not  affecting  colour, 
flour  or  taste  of  the  wine,  1  ml.  of  1  %  solution  per  litre  is  usually  sufficient.— 
Jerfum.  essent.  Oil  Rec.,  1924,  84. 

Determination  of  essential  oil  of  mustard  in  black  mustard. — Miesemaecker 
nd  Boivin,  J.  pharm.  Chim .,  Paris,  1930,  122,  478,  per  Perfum.  essent.  Oil 

■lee.,  387. 

Odour  and  constitution  of  mustard  oil,  with  table  of  specifications  for  mustard 
»il  in  eight  pharmacopoeias. — Dyson,  Perfum.  essent.  Oil  Rec.,  1929,  42. 


STRAMONIUM 

Stramonium  (B.P.  ’32).  Contains  not  more  than  2%  ot 
oreign  organic  matter,  not  more  than  20%  of  stems,  not  more  than 
1%  of  stems  greater  than  4  mm.  in  width,  and  not  less  than  0-25% 
of  alkaloids  of  stramonium,  calculated  as  hyoscyamine.  Ash  limit, 
20%.  Acid-insoluble  ash  limit,  4%.  Assayed  by  the  B.P.  process 
:or  Belladonnae  Folium. 

Stramonium,  U.S.P.  X,  yields  not  less  than  0-25%  of  alkaloids, 
not  more  than  4%  of  acid-insoluble  ash  and  contains  not  more 
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than  3%  of  stems  over  8  mm.  in  diameter.  Assayed  by  percolatio 
with  ether-chloroform  mixture,  transferring  to  sulphuric  acic 
extraction  with  chloroform  and  titration  of  the  alkaloid  as  des 
cribed  for  Belladonnae  Folia,  U.S.P.  X.  Folium  Stramoni 
P.  Helv.  V,  contains  not  less  than  0*2%  of  alkaloid  and  may  yiel 
up  to  21%  of  ash. 


STROPHANTHINUM 

Strophanthinum  ( B.P .  ’32).  Adjusted  by  admixture  wit 
lactose  to  possess  an  activity  equal  to  40%  of  that  of  anhydrou 
ouabain.  Loss  on  drying  in  a  vacuum  desiccator  over  sulphuri 
acid,  not  more  than  3%.  Ash,  not  more  than  1%. 

Wokes  (Quart.  J.  Pharm.,  1928,  513)  examined  a  series  of  commercial  sample 
testing  them  in  comparison  with  ouabain,  and  found  them  to  vary  from  25%  t 
60%  of  the  potency  of  ouabain. 

Distinction  between  Strophanthin  and  Ouabain.  Strophanthin 
soluble  in  water  1  in  40  to  43  at  15°.  The  aqueous  solution  of  this  glycosid 
unlike  that  of  ouabain,  gives  a  persistent  froth  on  agitation. 

The  following  distinguishing  colour  test  has  been  proposed:  5  ml.  of  com 
hydrochloric  acid,  a  few  crystals  of  resorcinol  and  a  trace  of  the  glycoside  ai 
warmed  to  60°  or  70°.  Ouabain  gives  no  colouration,  while  strophanthin  give 
a  rose  colour. — J.  chem.  Soc.  Abstr .,  ii/1921,  601. 

Hispidus  strophanthin,  like  kombd  strophanthin,  is  a  mixture  of  two  glycoside: 
— Brit.  chem.  Abstr.,  Dec.,  1928,  1376. 

B.P.  *32  Assay.  Samples  are  compared  with  a  standard  preparation  c 
strophanthin  the  potency  of  which  has  been  accurately  determined  in  relatio 
to  anhydrous  ouabain.  The  method  used  for  assay  is  one  of  those  describe 
under  Digitalis  Pulverata.  There  is  no  standard  for  strophanthin  in  the  U.S.P. 

Strophanthin- G  (Ouabain).  This  is  the  official  strophanthin  of  the  Germa 
Pharmacopoeia.  It  is  referred  to  in  the  B.P.  ’32  and  the  U.S.P.  X  only  as 
standard  for  biological  assays.  It  is  not  an  official  preparation  in  these  Pharms 
copoeias  because  supplies  for  therapeutic  use  are  believed  to  be  insufficient.  ] 
is  a  crystalline  substance  of  constant  composition  except  that  it  may  contai 
different  amounts  of  water  of  crystallisation.  The  international  standard  ouabai 
contains  20%  of  water  of  crystallisation.  On  crystallisation  at  the  ordinar 
temperature  C3oH46Oi2,9H20  is  obtained,  whereas  if  the  temperature  is  30°  c 
60°  the  crystals  contain  four  and  three  molecules  of  water  respectively. 

Spinal  rather  than  anaesthetised  cats  should  be  used  for  the  assay  of  cardia 
glycosides.  In  the  assay  of  strophanthin  by  the  cat  method,  the  grouping  c 
the  figures  is  improved  if  a  non-volatile  anaesthetic  be  used  instead  of  ethe 
and  still  further  improved  by  using  spinal  animals.  The  interval  between  th 
preparation  of  the  cat  and  the  infusion  should  be  about  4  hours. — A.  D.  Mac 
donald,  Quart.  J.  Pharm.,  1934,  182. 

Strophanthus  (B.P.  ’32).  From  Strophanthus  kombd.  Foreign  organ: 
matter,  not  more  than  2%.  Ash,  not  more  than  5%.  Semen  Strophanth 
P.G.  VI,  consists  of  the  seeds  of  Strophanthus  gratus  (Wallic  hand  Hookei 
Franchet,  and  contains  not  less  than  4%  of  anhydrous  g-strophanthin.  Seme 
Strophanthi,  P.  Helv.  V,  is  the  seed  of  Strophanthus  kombe  Oliver. 

The  geographical  range  of  S',  kombe  is  limited.  It  might  be  well  to  order  tl 
use  of  S.  hispidus  instead — it  is  more  easily  obtained  and  is  the  only  other  speci< 
giving  the  green  colour  with  sulphuric  acid. — E.  M.  Holmes,  Pharm.  J .,  i/19l! 
33. 

Recent  specimens  of  S.  kombd  are  much  mixed  with  S'.  Courmontii,  whil 
samples  of  S.  hispidus  can  no  longer  be  found  unadulterated  in  commerce,  an 
are  entirely,  or  in  large  proportion,  seeds  of  S.  sarmentosus.  A  useful  tab. 
gives  the  characters  of  Strophanthus  species  found  in  commercial  samples.- 
F.  J.  Mathieson,  per  Quart.  J.  Pharm.,  1928,  260,  262. 

100%  komb6  seeds  were  available  in  1929,  but  their  price  was  50%  high< 
than  that  for  the  mixed  variety. 
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Four  colour  tests  are  recommended  for  the  identification  of  the  seeds  of 
rious  species  of  Strophanthus. — E.  M.  Smelt,  Quart.  J .  Pharm .,  1933,  467. 

Tinctura  Strophanthi  (B.P.  ’32).  Tincture  of  strophanthus  is  compared 
ith  a  standard  tincture  of  strophanthus  by  one  of  the  biological  methods 
:scribed  under  Digitalis  Pulverata,  and  is  diluted  to  be  of  the  same  potency 
the  standard  tincture.  This  standard  is  equivalent  to  a  0-42 /Q  solution  of 
te  international  standard  ouabain  (crystalline  strophanthin-g),  or  to  a  66  /0 
ilution  of  anhydrous  ouabain  as  determined  by  a  biological  comparison  made 

/  the  frog  method. 

Seeds  of  Strophanthus  Emini.  The  results  now  accumulated  indicate  that 
ie  seeds  of  this  species  of  strophanthus  are  similar  in  their  pharmacological 
:tion  to  those  of  S.  kombe ,  that  the  tincture  made  from  them  presents  no 
ifficulties  in  biological  assay,  and  that  the  mixture  of  glycosidal  principles 
Dtained  from  them  is  similar  in  chemical  composition  and  in  therapeutic 
Jects  to  the  strophanthin  obtained  from  the  seeds  of  5.  kombe.  British  Pharma- 
ipceia  Commission,  Quart.  J.  Pharm.,  1935,  61. 

Preparation  of  Strophanthin- E.  The  crushed  seeds  of  S.  Emini  were 
eed  from  fat  by  light  petroleum  and  extracted  by  percolation  with  alcoho 
10%)  at  laboratory  temperature.  The  percolate  was  concentrated  under 
;duced  pressure  and  treated  with  a  slight  excess  of  basic  lead  acetate.  After 
ltration  the  solution  was  freed  from  lead  by  excess  of  hydrogen  sulphide, 
'he  solution  was  saturated  with  ammonium  sulphate,  and  the  sticky  precipitate 
diich  formed  was  extracted  with  alcohol.  The  alcoholic  solution  was  either 
eutralised  with  a  little  sodium  hydroxide  and  precipitated  with  ether  or 
recipitated  without  neutralisation.  The  strophanthin  was  dried  at  100  in 
acuo.  The  yield  is  from  5%  to  7%  of  the  fat-free  seeds,  and  is  similar  to  that 
btained  from  S.  kombe. — I.  D.  Lamb  and  S.  Smith,  Quart.  J.  Pharm.,  193o, 


1. 

Tincture  of  strophanthus,  XJ.S.P.  X,  is  required  to  be  equivalent  to  a  0-83  % 
□lution  of  ouabain  ( U.S.P .  ouabain  contains  less  water  of  crystallisation  than 
iternational  standard  ouabain)  as  determined  by  the  one-hour  frog  method. 
Tiis  is  a  short  statement  of  the  actual  requirement  which  reads  Tincture  of 
itrophanthus  injected  into  the  ventral  lymph  sac  of  a  frog  has  a  minimum 
ystolic  dose  of  not  less  than  0-00,005,5  cc.  and  not  more  than  0-00,006,5  cc., 
quivalent  to  not  less  than  0-00,000,046  Gm.,  and  not  more  than  0-00,000,054  Gm. 
f  ouabain  for  each  Gm.  body  weight  of  frog.  ”  T  hus  the  U.S.P.  tincture  appears 
o  be  about  twice  as  strong  as  the  B.P.  tincture,  but  this  is  not  so.  I  inctures 
ested  in  comparison  with  ouabain  by  the  one-hour  method  appear  to  be  much 
tronger  than  when  tested  by  the  24-hour  method  of  B.P •  32,  because  the  rate 
if  absorption  of  the  kombe  glycosides  present  in  the  tincture  is  greater  than 
hat  of  the  ouabain. 


Chemical  Assay.  Haycock’s  Method.  The  powdered  seeds  (20  g.) 
re  freed  from  oil  with  petroleum  ether  and  exhausted  with  alcohol  70%. 
Phis  tincture  is  evaporated  at  a  low  temperature,  dissolved  in  100  ml.  of  water, 
ilt ere d,  3-2  ml.  of  sulphuric  acid  (25%)  added,  then  shaken  out  thrice  with 
0  ml.  of  ether.  The  aqueous  acid  solution  is  warmed  for  1  hour  at  not  exceeding 
5°.  This  decomposes  the  strophanthin  present  into  strophanthidin  and 
trophanthobiose  methyl  ether.  It  is  then  cooled  and  shaken  out  with  10  ml. 
f  chloroform.  This  is  evaporated  to  a  low  bulk,  allowed  to  crystallise  out  and 
ried  below  65°.  The  result  divided  by  the  factor  0-365  gives  the  amount  of 
trophanthin  present.  Various  samples  of  the  seed  by  this  method  gave  3-1%  to 
•57%  strophanthin.  A  standard  of  0-1%  w/v  strophanthin  is  suggested. — 
.  Haycock,  Pharm.  J.,  i/1911,  553. 


Fromme’s  1910  Assay  Method.  Consists  in  first  extracting  with  absolute 
lcohol  under  a  reflux,  evaporating  and  defatting  the  extract.  This  is  boiled 
/ith  water  and  a  few  drops  of  lead  acetate  solution  and  then  filtered,  using 
iatomite.  The  glycoside  is  next  decomposed  by  heating  with  hydrochloric 
cid,  and  finally  the  strophanthidin  is  thoroughly  extracted  with  chloroform 
nd  weighed.  This  multiplied  by  2-187  gives  the  weight  of  strophanthin 
^presented.  A  similar  process  is  used  for  the  tincture. — W.  Kroseberg,  Pharm. 
.,  i/1914,  590. 

Tinctura  Strophanti,  P.  Helv.  V,  contains  from  0-19%  to  0*21%  of  strophan- 
lin  determined  by  conversion  to  strophanthidin  and  multiplying  by  the  factor 
•158. 
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SULPHUR 

Sulphur  Praecipitatum  ( B.P .  ’32).  S  =  32-06.  Residue  oir 
ignition,  not  more  than  0*5%.  Consists,  when  examined  micro 
scopically,  of  grouped  amorphous  globules  without  crystallin 
particles.  The  U.S.P.  X  substance,  dried  over  sulphuric  acid 
contains  not  less  than  99*5%  of  S.  Assayed  by  oxidation  of  s 
solution  in  potassium  hydroxide  with  hydrogen  peroxide,  anc 
precipitation  as  barium  sulphate.  Residue  on  ignition,  not  mor« 
than  0-5%. 

Sulphur  Sublimatum  (B.P.  ’32).  Residue  on  ignition,  not  more  than 
0-25%.  Consists,  when  examined  microscopically,  chiefly  of  almost  opaque 
rounded,  amorphous  particles  or  aggregates,  occasionally  associated  with  semi 
crystalline  masses.  The  U.S.P.  X  substance,  dried  to  constant  weight  ove 
sulphuric  acid  and  assayed  by  precipitation  as  barium  sulphate,  contains  no* 
less  than  99-5%  of  S.  Residue  on  ignition,  not  more  than  0-5%. 

Assay  of  Preparations .  The  sample  to  be  assayed,  containing  0-1  g.  of  S 
is  weighed  accurately  into  a  175  ml.  conical  flask  and  50  ml.  of  a  solutioi 
containing  40  g.  of  potassium  cyanide  A.R.,  90  ml.  of  triethanolamine  and  wate 
to  1000  ml.,  is  added  together  with  1  g.  of  soft  paraffin.  A  little  pumice  i 
added  to  prevent  superheating,  and  the  mixture  is  vigorously  boiled  for  £  hou 
under  a  reflux  condenser.  The  liquid  is  cooled,  treated  with  10  ml.  formaldehyde 
solution  and  acidified  with  dilute  nitric  acid,  and  50  ml.  of  N/10  silver  nitrat« 
is  added.  The  mixture  is  decolorised  if  necessary  with  charcoal,  filtered 
the  residue  washed,  and  the  filtrate  titrated  with  N/10  ammonium  thiocyanate 
using  ferric  alum  as  indicator.  A  blank  is  carried  through  on  10  ml.  of  th« 
reagent.  Each  ml.  of  N/10  AgN03  is  equivalent  to  0-003206  g.  of  S. — N.  L 
Allport,  Quart.  J.  Pharm.,  1933,  431. 

Sulphur  in  flowers  of  sulphur,  sulphur  ointment,  confection  of  sulphur 
sulphur  tablets  and  compound  liquorice  powder  may  be  determined  by  boiling 
the  material  (equivalent  to  about  0-1  g.  of  sulphur)  in  a  conical  flask  attachec 
to  a  reflux  condenser  with  2  g.  of  crystalline  sodium  sulphite  and  30  to  40  ml 
of  water  until  all  the  sulphur  has  dissolved.  The  addition  of  1  g.  of  soft  paraffii 
assists  solution.  Cool,  pour  off  from  the  paraffin  and  wash  the  residue  witl 
water,  add  10  ml.  of  solution  of  formaldehyde  and  10  ml.  of  20%  acetic  acid  t< 
remove  the  excess  of  sulphite,  and  titrate  the  thiosulphate  formed  in  the  solutioi 
with  N/10  iodine,  using  starch  as  indicator;  1  ml.  of  N/10  iodine  is  equivalen 
to  3-206  mg.  of  sulphur. — H.  R.  Fleck  and  A.  M.  Ward,  Quart .  J.  Pharm, 
1934,  179. 

Sulphuris  Iodidum  ( B.P.C .  ’34).  Contains  not  less  than  70%  of  I.  Assaye* 
by  titration  of  a  triturate  with  potassium  iodide  solution,  with  N/10  sodiur 
thiosulphate.  0-5  g.  of  Sulphuris  Iodidum,  N.F.  V,  requires  not  less  than  28  m! 
of  N/10  sodium  thiosulphate. 

Baryta  Sulphurata  (B.P.C.  ’34).  Contains  not  less  than  60%  of  BaS 
Assayed  by  titration  with  ammoniacal  zinc  solution,  using  alkaline  lead  indicato 
externally. 

Calx  Sulphurata  (B.P.C.  ’34).  Contains  not  less  than  50%  of  CaS.  Assaye 
by  the  B.P.C.  process — 1  g.  mixed  with  10  ml.  of  water,  25  ml.  of  coppe 
sulphate  solution,  and  10  ml.  of  dilute  hydrochloric  acid  is  warmed  on  a  watei 
bath  for  15  minutes,  cooled  and  diluted  to  100  ml.  25  ml.  of  the  filtered  mixtui 
(the  first  25  ml.  is  rejected)  with  1  g.  of  potassium  iodide  is  titrated  with  N/l 
sodium  thiosulphate,  using  starch  mucilage  as  indicator;  a  blank  experiment  : 
performed. 

Calcium  sulfuratum  solutum,  P.  Helv.  V  (Solute  de  Vlemingkx),  contair 
6%  w /v  of  polysulphide  sulphur.  Assay:  Boil  for  2  minutes  in  a  100  m 
wide-mouthed  flask  60  ml.  of  water  with  1  g.  of  boric  acid  and  a  few  pieces  < 
porous  pot.  Add  rapidly  and  cautiously  0-2  g.  of  potassium  cyanide  and  the 
1  ml.  of  the  sulphur  solution,  and  boil  for  10  minutes.  After  cooling,  transfi 
to  a  100  ml.  graduated  flask,  and  add  sufficient  water  to  make  100  ml.  Tal 
50  ml.  of  this  solution,  acidify  with  1  or  2  ml.  of  concentrated  hydrochlor 
acid  and  add  bromine  water  until  a  yellow  colour  persists  in  the  solution.  Remo1 
the  excess  of  bromine  by  adding  phenol  solution  and  allow  to  stand  for  " 
minutes;  add  1  g.  of  potassium  iodide,  and  after  15  minutes  titrate  the  liberal 
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iayed  by  precipitation  of  a  * solution  . m  sod, lum  hyd. X, 

naim>not1^ss0than^2*8%10f  sl^comb^natior^^  stdpW^e;^s^ed 

acid;  no  blach 

icipitate  should  be  produced. 


THYMOL 

Thymol  (B.P.  ’32).  C10H14O=  150-1.  M.p.,  48°  to  51°. 

jsidue  on  evaporation  from  an  open  dish  on  a  wa  er  > 
ore  than  0-05%.  The  solution  in  alcohol  is  neutral  to  litmus  and 
itically  inactive.  Oily  drops  do  not  separate  on  standing  from  a 
l%  w/v  solution  in  10%  w/v  sodium  hydroxide  solution,  which 

clear  and  colourless  or  pale  red. 

Thymolis  Iodidum  (B.P.C.  ’34).  CJH-O.I,- 550-0.  By  the  JhK  method 
scribed  under  Iodophthaleinum,  the  substance  dried  over  sulphuric^  acid 
ntains  not  less  than  40%  of  I.  Loss  over  sulphuric  acid  not  more  than/o. 
tlphated  ash,  not  more  than  3%.  Thymolis  Iodidum  USB 
Jr  drvinf?  over  sulphuric  acid,  not  less  than  43%  ot  iodine.  Assay  euuy 
Sting  wfth  pmassium  carbonate,  oxidising  the  solution  with  potassium 
rmanganate,  decolorising  with  alcohol  filtering,  adding  potassium  iodide 
a  nortion  acidifving  and  titrating  with  sodium  thiosulphate.  . 

Oleum  Thymi  ( BP.C .  ’34).  By  the  -B.P.  method  for  e^genol  m  Oleum 
iryophylli,  it  contains  not  less  than  40%  w/v  of  phenols.  Sp.  gr., 

960-  wnof).  1-483  to  1-510.  Soluble  in  2  volumes  of  alcohol  (80  /0).  Ofeimi 
ivmi  N.F.  V.,  contains  not  less  than  20%  v/v  of  phenols.  Sp.  gr.  at  , 
894  to  0-930.  Assayed  by  measurement  of  the  volume  ot  oil  unabsorbe  y 

dium  hydroxide  solution.  XT^r^  .  c  \  •  .i 

Thvme  The  Food  and  Drug  Administration  of  the  U.S.  Dept,  ot  Agricul- 
re  define  thyme  as  the  dried  leaves  and  flowering  tops  of 
:  contains  not  more  than  14%  of  total  ash  nor  more  than  4  /G  of  ash  insoluble 

hydrochloric  acid. — S.R.A. ,  F.D.,  No.  2,  Rev.  4,  Aug.  . 

Oleum  Aiowan  (B.P.C.  ’34).  By  the  B.P.  method  for  eugenol  in  Oleum 
iryophylli,  the  unabsorbed  oil  measures  not  more  than  6  mL,  eqm valent  to 
Aess  than  40%  v/v  of  thymol.  Sp.  gr.,  0-910  to  0-930;  aD,  0  to  +2  ;  nD2o% 

\ 5a» e*.  TheVood  and  Drug  Administration  of  the  U.S.  Dept,  of  Agriculture 
:finf  sage  as  the  dried  leaf  of  Salvia  officinalis  L.:  contains  not  more  than 
!%  of  stems  (excluding  petioles)  and  other  foreign  matter.  S.R.A.,  t.  . 
o.  2,  Rev.  4,  Aug.  1933. 


THYROIDEUM 

Thyroideum  (B.P.  ’32).  Contains  009%  to  0-11%  of  iodine 
l  combination  as  thyroxine,  and  not  more  inorganic  iodine  than 
0%  of  the  total  iodine.  Assayed  for  total  iodine  by  fusion  of  a 
dution  obtained  by  boiling  for  4  hours  with  N/ 1  sodium 
ydroxide  and  filtering,  with  sodium  hydroxide  and  potassium 
itrate;  addition  of  sodium  metabisulphite  solution  and  sufficient 
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phosphoric  acid  to  render  faintly  pink  to  methyl  orange,  oxidatic 
with  bromine  and,  with  the  addition  of  sodium  salicylate,  potaa 
sium  iodide  and  phosphoric  acid,  titration  with  N/200  sodim 
thiosulphate.  Inorganic  iodine  is  determined  by  the  same  metha 
on  a  cold  water  extract.  Thyroideum,  U.S.P.  X,  contain 
0*17%  to  0-23%  of  iodine  in  thyroid  combination,  and  is  free  fror 
iodine  in  inorganic  or  any  other  form  of  combination  than  tha 
peculiar  to  thyroid  gland. 

Glandulae  Thyreoideae  siccatae,  P.G.  VI,  is  standardised  t 
contain  not  less  than  0-18%  of  iodine.  Thyreoidea  siccata,  I 
Helv.  V,  is  prepared  by  drying  the  chopped  glands  below  50°  an 
adjusting  the  defatted  powder,  if  necessary,  with  lactose  to  contai 
from  0*08%  to  0-1%  of  thyroxine.  The  product  should  contai 
not  more  than  2%  of  fat,  8-5%  of  moisture,  and  yield  not  mor 
than  5%  of  ash. 

Iodine  can  be  found  in  thyroid  both  as  thyroxine  and  also  as  di-iodotyrosin 
the  latter  is  inactive,  and  it  appears  more  logical  to  standardise  in  terms  « 
thyroxine  only.  Various  evidence  suggests  that  the  matter  is  not  so  simple  : 
this.  Gaddum  and  Hetherington  {Quart.  J.  Pharm.,  1931,  183)  found  ths 
some  samples  of  thyroid  were  active  in  proportion  to  the  thyroxine  present 
but  that  others  were  not.  They  determined  the  activity  by  observing  the  effe« 
on  the  oxygen  consumption  of  small  animals.  At  the  present  time  opinion 
changing  to  the  view  that  the  total  iodine  is  a  better  guide  to  activity  thai 
thyroxine  iodine. 

Assay.  The  use  of  a  cold  water  extract  of  desiccated  thyroid  for  the  determim 
tion  of  the  inorganic  iodine  as  advocated  in  the  B.P.  ’32  is  inapplicable  in  the  cas 
of  preparations  which  have  been  desiccated  at  low  temperatures,  since  a  cor 
siderable  proportion  of  the  thyroglobulin  will  not  be  denatured  and  will  b 
extracted  by  the  water. — H.  G.  Rees  and  A.  H.  Salwav,  Quart.  J .  Pharm 
1932,  627. 

A  preparation  obtained  by  low-temperature  desiccation  is  most  readi! 
brought  into  line  with  the  B.P.  assay  process  by  leaving  in  contact  with  alcoh< 
for  17  hours  and  drying  at  55°  to  60°. — C.  R.  Harington  and  S.  S.  Randal 
ibid.,  629. 

Total  iodine  and  acid-insoluble  iodine  determinations  in  thyroid  gland  ai 
described.  The  standardisation  of  thyroid  on  a  basis  of  acid-insoluble  iodir 
content  requires  only  one  determination  of  iodine.  It  is  unnecessary  to  fix 
standard  for  total  iodine  content,  and  determinations  of  “inorganic”  iodine  r 
longer  serve  any  useful  purpose. — G.  Middleton,  Analyst,  1932,  603. 

Inorganic  iodides  in  dry  thyroid  may  be  determined  by  shaking  0-2  to  3  ; 
for  2^  hours  in  a  stoppered  tube  with  20  ml.  of  cold  methyl  alcohol,  filterir 
and  washing  with  methyl  alcohol;  the  extract  is  evaporated  and  the  iodine  : 
the  residue  determined. — W.  Lawson,  Biochem.  J .,  1933,  112. 

The  faults  found  with  Hunter’s  method,  as  modified  in  the  U.S.P. ,  a 
loss  of  iodine  on  acidifying  the  solution  of  carbonates  with  phosphoric  aci 
and  the  introduction  of  oxychlorine  compounds,  including  chloric  acid,  by  tl 
use  of  sodium  hypochlorite  solution.  These  compounds  also  liberate  iodii 
from  potassium  iodide,  and  are  not  eliminated  by  boiling.  With  due  care  durii 
neutralisation  the  first-mentioned  source  of  error  can  be  minimised,  and  whe 
a  fair  proportion  of  iodine  is  present,  error  due  to  oxychlorine  compounds 
negligible. 

The  removal  of  chlorine  by  boiling  after  acidification  should  be  control! 
by  starch-iodide  paper  until  no  reaction  is  obtained  and  the  solution  then  boil 
for  a  further  15  minutes,  instead  of  boiling  for  30  minutes  as  directed.  Whe 
the  iodine  content  is  considerably  less  than  0-2%,  a  modification  of  Kendal 
method  is  best.  One  gramme  of  the  substance  is  gently  heated  with  powder 
caustic  soda  in  a  nickel  crucible  over  an  Argand  burner.  The  crucible  is  heat 
more  strongly  until  all  the  organic  matter  is  oxidised,  but  no  nitrate  is  addt 
The  melt  is  extracted  with  water  and  filtered.  Using  bromophenol  blue 
indicator,  the  mixture  is  neutralised  with  phosphoric  acid  (sp.  gr.,  1  -75).  Exo 
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•mine  water  is  added,  and  an  excess  of  2  ml.  of  phosphoric  acid.  The  liquid 
•oiled  to  half  its  volume  to  expel  bromine  the  remaining  traces  being  eliminated 
adding  salicylic  acid  after  copling.  The  iodine  is  liberated  from  the  lod 
the  addition  of  potassium  iodide  solution  and  the  iodine  titrated  wi  i  / 
osulphate— Wilfred  Smith,  Quart.  J.  Pharm.,  1928,  372. 

Variations  in  Iodine  Content.  The  iodine  content  of  ^yroid  glands  varies 
different  countries  and  at  different  seasons.  W .  H.  Martindale  found  in 
[y,  in  one  instance,  a  content  of  0-514%  in  the  dry  gland (®quiv f  t/J 
line  in  the  fresh  gland).  On  another  occasion  in  March  he  found  from  the 
ne  source  0-24%  iodine  in  dry  gland  (equivalent  to  0  063  /o  in  the  ire 
tnd;  1  part  of  dry  thyroid  =3-82  of  fresh  gland).  The  weight  of  the  lobes 
these  glands  varied  enormously — from  15  to  90  grams.  Further,  he  obtaine 
yroids  from  a  number  of  English  South  Down  sheep  slaughtered  in  January— 
ese  glands  may  be  considered  as  a  typical  winter  collection.  1  h j  re 
bstance  yielded  25%  Thyroideum  Siccum  (i.e,,  1-4  or  fresh  gland).  O 
3 ay  he  found  the  dry  gland  to  contain  0-368%  iodine,  equivalent  to  092  /Q 

dine  in  the  fresh  gland.  ,  .  j  i  i  , 

In  June,  1929,  sheep’s  thyroids  imported  from  the  Argentine  and  closely 

mmed,  yielded  27%  dried  gland  with  an  iodine  content  of  0-378 /G.  I  he 
dine  content  in  the  fresh  gland  was  evidently  0-102%. 

According  to  an  American  authority: — 

Sheep’s  thyroids  may  contain  up  to  0-04%  in  the  fresh  gland. 

Pies’  '  ‘  0-0084  to  0-288%  ditto 

Ox  ”  0-003  to  0-147%  ditto 

Human  ”  0-006  to  0-08%  ditto 

N.  H.  Martin,  Pharm.  J.,  ii/ 1912,  144  found  as  average  in  the  dry  gland 
om  July  to  November,  1911,  0-36%,  and  in  fresh  gland  0-091 /o,  and  from 
ecember,  1911,  to  May,  1919,  in  dry  0-33%,  and  m  fresh  0-086  /o-  If  1S> 
Dwever,  more  instructive  to  compare  the  content  in  the  months  of  April  to 
ctober  inclusive  with  the  November  to  March  figures  on  the  fresh  gland, 
he  former  are  about  double  the  latter  owing  to  greater  moisture  content  in  the 
inter.  The  iodine  yield  from  dry  gland  works  out  about  the  same  throughout 

le  year,  viz.,  0-34%.  . 

Martin,  in  continuing  his  investigations,  arrived  at  0-2d /i,  as  a  fair  iodine 
andard  on  examination  of  13,927  lobes.  Pharm.  ■ J .,  ii/lH3,  1~3. 

The  variation  in  the  total  iodine  and  thyroxine  iodine  contents  of  fresh 
land  and  dried  defatted  glands  is  so  great  that  there  can  be  no  satisfactory 
Drrelation  between  thyroid  B.P  ’32  and  preparations  expressed  in  terms  of 
•esh  gland  or  unstandardised  dried  defatted  gland. 

The  relative  activities  of  thyroid,  U.S.P.  A,  and  thyroid,  B.P.  3-,  are 
pproximately  74^12  :  100. — R.  F.  Gorran,  J.  Pritchard  and  F.  E.  Rymill, 
hiart.  J.  Pharm.,  1935,  No.  3. 

Biological  Methods  of  Assay.  There  are  three  biological  methods  for 
stimating  the  activity  of  thyroid.  An  early  method  was  that  introduced  by 
Leid  Hunt,  known  as  the  acetonitrile  test,  which  depends  on  the  rise  in  resistance 
l)  acetonitrile  produced  in  mice  by  the  administration  ol  thyroid.  A  dose  of 
cetonitrile  injected  into  each  of  a  group  of  mice  will  kill  a  certain  percentage, 
f  the  mice  have  previously  received  thyroid  the  same  dose  will  kill  a  smaller 
ercentage.  Two  samples  of  thyroid  can  thus  be  compared  by  observing  what 
sduction  in  the  percentage  each  causes.  The  relative  potency  of  the  two  samples 
5  of  course,  not  directly  proportional  to  the  respective  reductions  m  percentage 
rortality,  but  can  be  determined  from  previous  experiments  in  which  the  effect 
f  different  doses  of  the  same  sample  of  thyroid  has  been  determined. 

A  second  method  of  observing  the  physiological  action  of  thyroid  is  to  deter- 
line  its  effect  on  oxygen  consumption,  or  on  carbon  dioxide  production.  The 
xygen  consumption  of  guinea-pigs,  rabbits  or  rats  can  be  estimated  by  placing 
he  animal  in  a  metal  chamber  immersed  in  water  at  constant  temperature,  d  he 
hamber  contains  a  soda-lime  tower  to  absorb  carbon  dioxide,  and  oxygen  is 
dmitted  as  required  through  a  bubble  trap.  The  passage  of  each  bubble  of 
xygen  is  recorded  on  a  smoked  paper  by  a  mechanical  device,  and  the  numbei 
f  bubbles  in  a  given  period  of  time  is  a  measure  of  the  oxygen  consumption, 
"he  volume  of  a  bubble  is  previously  determined  when  calibrating  the  instru¬ 
ment.  The  administration  of  thyroid  raises  the  oxygen  consumption,  and 
afferent  samples  of  thyroid  can  be  compared  by  finding  what  doses  produce 
he  same  rise  in  oxygen  consumption. 
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A  third  method  of  estimating  the  potency  of  thyroid  is  by  means  of  its  effe 
in  causing  loss  of  body  weight  in  guinea-pigs.  Two  groups  of  six  guinea-pit 
may  be  taken  and  their  weights  observed  from  day  to  day.  One  sample  of  thyrc 
is  administered  to  one  group,  daily  for  six  days,  while  a  second  sample,  to 
compared  with  the  first,  is  administered  to  the  second  group.  The  mean  lc 
of  weight  in  each  group  can  then  be  determined.  The  more  potent  samp 
produces  the  greater  loss  in  weight;  the  relative  potency  of  two  samples  is  me 
rapidly  found  by  finding  a  dose  of  one  which  produces  an  effect  lying  betwe« 
the  effects  produced  by  two  doses  of  the  other. 

Thyroxinsodium  (. B.P .  ’32).  C16H10O4Nl4Na  =  798-8.  Contains  from  61 
to  65%  of  I.  Assayed  by  the  ignition  method  described  under  Thyroideum,  usiir 
a  solution  in  2N  sodium  hydroxide  and  adding  albumen.  Thyroxinum,  U.S.P.  ^ 
contains  not  less  than  63%  of  iodine;  it  is  assayed  by  igniting  the  substanc 
dried  over  sulphuric  acid  for  24  hours,  with  potassium  carbonate,  treating  tl 
water  extractive  with  potassium  permanganate,  discharging  the  colour  wi 
alcohol,  filtering,  and  titrating  a  portion  of  the  filtrate,  after  adding  potassiu 
iodide  and  acid,  with  N/200  sodium  thiosulphate. 

The  relation  of  the  activity  of  the  thyroid  to  the  iodine  compounds  occurrii 
in  the  gland  is  not  clear.  The  seasonal  variation  in  the  total  iodine  of  sampl 
of  thyroid  material  from  different  parts  of  the  U.S.A.  was  considerable — 
January  and  February  100  lb.  of  thyroid  contained  14  g.  of  iodine  and  in  Ju 
and  August  as  much  as  40  g.  This  variation  was  not  observed  in  material  fro: 
England  and  Scotland.  In  the  summer,  when  the  iodine  content  is  highest,  tf 
percentage  of  total  iodine  in  the  form  of  thyroxine  is  not  more  than  10%,  ar 
in  the  winter  less  than  5% — i.e.  from  90%  to  95%  of  the  total  iodine  is  in  son 
form  other  than  thyroxine.  Chemical  change  can  occur  in  thyroxine  not  on' 
when  the  glands  are  desiccated,  but  when  they  are  allowed  to  stand  after  beir 
freshly  ground.  The  thyroxine  is  chemically  altered  and  cannot  be  isolated,  bt 
it  is  still  physiologically  active.  There  appears  to  be  another  iodine  compoun 
present  in  the  gland,  which  is  destroyed  with  alkali,  partly  stable  to  acid,  an 
has  the  physiological  activity  of  thyroxine.  Thyroxine  may  be  an  intermediat 
form  of  the  active  constituent  and  it  must  be  altered  before  it  can  becorr 
physiologically  active — the  alteration  possibly  being  the  attachment  of  a  secon 
hydroxyl  group  to  the  thyroxine. — Lancet,  ii/ 1 928,  176. 

Parathyroid  Extract. 

Biological  Method  of  Assay.  The  potency  of  parathyroid  extract  has  bee 
determined  by  injecting  it  subcutaneously  into  dogs  to  observe  whether  a  ris 
in  the  amount  of  serum  calcium  occurs.  This  method  suffers  from  the  disadvar 
tage  that  a  given  dose  produces  a  different  effect  in  different  dogs,  and  th 
maximum  rise  occurs  at  a  variable  time.  A  more  accurate  method  has  bee 
proposed  by  Dyer,  who  found  that  the  injection  of  the  extract  into  rats  cause 
a  rise  in  the  amount  of  urinary  calcium.  Dyer  (Quart.  J.  Pharm.,  1933,  42( 
uses  ten  rats  which  are  placed  in  separate  cages  to  allow  collection  of  the  urim 
The  output  of  calcium  is  determined,  the  urine  of  five  rats  being  pooled,  an 
the  urine  of  the  other  five  also  being  pooled.  These  observations  are  made  fc 
two  or  three  days.  The  one  group  of  rats  is  then  injected  with  the  extract  whic 
is  used  as  standard,  and  the  second  group  with  the  preparation  which  is  bein 
tested.  The  injections  are  given  daily  for  two  or  three  days.  If  the  potency  < 
the  doses  given  is  exactly  equal,  the  rise  in  output  of  calcium  in  the  two  group 
is  the  same. 

If  the  potency  of  the  doses  is  not  exactly  equal,  the  dose  with  the  great< 
potency  produces  the  greater  rise  in  urinary  calcium.  But  it  is  not  possible  1 
calculate  the  relative  potency  of  doses  which  produce  unequal  rises  in  calciui 
output.  When  unequal  rises  occur,  the  experiment  must  be  repeated  until 
dose  of  the  unknown  preparation  is  found  which  produces  the  same  rise  as 
dose  of  the  standard. 


TRAGACANTHA 

Tragacantha  (B.P.  ’32).  Foreign  organic  matter,  not  moi 
than  2% .  The  powder  does  not  acquire  a  pink  colour  in  rutheniur 
red  solution.  Ash  limit,  4%.  Tragacantha,  U.S.P.  X ,  complic 
with  tests  for  foreign  gums  and  Indian  gum. 


ZINCUM 
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The  following  test  provides  a  means  of  comparing  specimens  of  tragacanth, 
it  if  necSsS-  that  tests  should  be  carried  out  at  the  same  time  and  under 

VIudlaforeTmgacamhs-aheat  for  1  hour  on  a  boiling  water:bath,  with  occasional 
vlucilago  iragacanma;,  N  .  cylinder  and  a  ow  it  to  stand  overnight. 

ffS of  thL mucUage ease  asteel  ball,  *  in.  in  diameter,  and  take 
he  rime  of  fall  from  fpoint  1-5  in.  to  a  point  4  in.  below,  the  upper  surface; 

required  is  from  50  to  150  seconds  for  average  specimens  of  tragacanth 
when  freshly  powdered.  Occasional  specimens  give  much  higher  results. 

The  comparison  between  samples  of  gum  tragacanth  should  be  raa  e  y 
comoarison  of  the  viscosities  of  0-4%  aqueous  mucilages  in  poises  at  20  0  If 
a  gum  gives  a  mucilage  with  a  viscosity  above  1-3  Polses  ^  maY  be  regarded  as 
of  good  quality.— L.  A.  Haddock,  Quart.  J.  Pharm.,  1934  505. 

Its  most  important  character  is  its  power  to  form  a  mucilage,  yet  no  test, 

such  as  the  filing  ball  ™^od>  ^  B'P ‘  **  dlstingmshmg 

different  qualities. — Pharm.  J.,  n/193^,  2U8.  ..  .  ...  „ 

A  tentative  quantitative  method  for  the  detemunation  of  Volatile  Acidity 
of  Tragacanth  is  described  in  Methods  of  Analysis  ( A.O.A.C. ,  1930,  475). 


VALERIANA 

Valeriana  ( B.P .  ’32).  Foreign  organic  matter,  not  more  than 
5%.  Ash,  not  more  than  10%.  The  U.S.P.  X  requires  a  foreign 
matter  limit  of  5%  and  an  acid-insoluble  ash  limit  of  10%. 

Ferri  Valerianas  (B.P.C.  ’34).  Residue  on  ignition,  not  less  than  24%. 

Sodii  Valerianas  (B.P.C.  ’34).  C5H902Na  =  124-1  Contains  not  less  than 
85  %  of  the  pure  substance.  Assayed  by  titration  of  a  solution  with  N/2  sulphuric 
acid  to  bromophenol  blue  removing  most  of  the  acid  produced  with  ether. 

Zinci  Valerianas  (B.P.C.  ’34).  C1„H1.0,Zn,2H,0  =  303-6.  On  treatment 
with  nitric  acid  and  gentle  ignition,  yields  25  ^  to  28  /0  of  ZnU. 


ZINCUM 

Zinci  Carbonas  {B.P.C.  ’34).  Residue  on  ignition,  not  less 
than  68%. 

Zinci  Oxidum  (B.P.  ’32).  ZnO  =81  -38.  Loses  not  more  than  1  %  on  ignition, 
and  then  contains  not  less  than  99%  of  ZnO.  Assayed  by  dissolving  the  substance 
and  ammonium  chloride  in  excess  N/l  sulphuric  acid  and  back  titrating  with 
N/l  sodium  hydroxide  to  methyl  orange.  The  U.S.P.  X  omits  the  ammonium 
chloride  in  the  titration,  and  requires  a  purity  of  99%  in  the  freshly  ignited 
substance  • 

Zinci  Oleostearas  (B.P.C.  ’34).  By  the  B.P.  method  for  Zinci  Stearas,  it 
contains  12%  to  14%  of  zinc,  calculated  as  ZnO. 

Zinci  Stearas  (B.P.  ’32).  Contains  zinc  equivalent  to  from  13%  to  15-5%  of 
ZnO.  Assayed  by  boiling  in  excess  of  N/10  sulphuric  acid  for  10  minutes, 
filtering  and  titrating  the  filtrate  and  washings  with  N/10  sodium  hydroxide 
to  methyl  orange. 

Emplastrum  Zinci  Oxidi  (B.P.C.  ’34).  Weight  per  sq.  yd.,  not  less  than 
8  oz.,  and  of  the  base  cloth  4  oz.,  and  the  difference  between  these  weights  not 
less  than  4  oz.  The  cotton  cloth  complies  with  the  standard  for  the  cotton  cloth 
of  Emplastrum  Adhesivum. 

Calamina  (B.P.C.  ’34).  Residue  on  ignition,  68%  to  90%.  Matter  insoluble 
in  hydrochloric  acid,  not  more  than  1%. 

Titanic  Chloride,  TiCl4?  is  kept  in  sealed  tubes.  It  reacts  violently  with 
i  water  and  forms  a  white  precipitate.  On  adding  ammonia  complete  precipitation 
•of  the  hydroxide  occurs. 
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Liquid  titanium  chloride  hydrolyses  quickly  in  moist  air  with  a  dense 
white  smoke,  and  is  used  for  smoke-screens,  sky-writing,  etc. — F.  P.  Stroup 
Amer.  J.  Pharm.y  Aug.,  1928,  504. 

Titanous  Chloride,  TiCl3,  is  supplied  in  15%  solution  which  is  used  as  z 
reducing  agent  and  employed  in  volumetric  analysis  for  the  determination  o 
iron  and  of  organic  nitro-compounds.  N/10  solution  is  prepared  by  diluting 
approximately  1  volume  with  1  volume  of  concentrated  hydrochloric  acid  and 
8  volumes  of  water  and  standardising  immediately  before  use  with  N/10  ferric 
ammonium  sulphate.  It  should  be  freshly  prepared,  or  preserved  in  an  atmos¬ 
phere  of  hydrogen  or  carbon  dioxide. 

Titanic  Oxide,  Ti02.  A  white  powder,  extremely  insoluble  in  ordinary 
solvents.  It  does  not  dissolve  in  boiling  nitric  acid  or  aqua  regia.  Used  as  an 
ingredient  of  toilet  powders  and  as  a  white  pigment  in  place  of  “White  Lead.’* 
Rutile  is  the  ore  titanium  dioxide  used  in  leather  dyeing. 

Titanous  Sulphate,  Ti2(S04)a,  usually  supplied  in  15%  solution,  is  employed 
as  a  reducing  agent. 


ZINGIBER 

Zingiber  ( B.P .  ’32).  Alcohol  (90%)-soluble  extractive,  not  less 
than  4-5%.  Water-soluble  extractive,  not  less  than  10%.  Ash 
limit,  6%.  Water-soluble  ash,  not  less  than  1*7%.  Zingiber, 
U.S.P.  X ,  yields  not  less  than  2%  of  non-volatile  ether-soluble 
extractive  and  not  less  than  12%  of  cold  water  extractive. 

'The  Food  and  Drug  Administration  of  the  U.S.  Dept,  of  Agriculture  define 
ginger  as  the  washed  and  dried,  or  decorticated  and  dried,  rhizome  of  Zingiber 
officinale  Roscoe.  Contains  not  less  than  42%  of  starch,  not  more  than  8%  of 
crude  fibre,  not  more  than  1%  of  lime,  not  less  than  12%  of  cold-water  extract, 
not  more  than  2%  of  ash  insoluble  in  hydrochloric  acid,  nor  less  than  2%  of 
ash  insoluble  in  cold  water.  Jamaica  Ginger :  Ginger  grown  in  Jamaica,  contain¬ 
ing  not  less  than  15%  of  cold-water  extract  and  otherwise  as  ginger.  Limed 
Ginger ,  bleached  ginger:  whole  ginger  coated  with  calcium  carbonate:  contains 
not  more  than  4%  of  calcium  carbonate  nor  more  than  10%  of  total  ash, 
and  otherwise  as  ginger. — S.R.A.,  F.D.  No.  2,  Rev.  4,  Aug.  1938. 
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SOME  ORGANIC  REAGENTS  FOR  INORGANIC 

ANALYSIS 

During  recent  years  increasing  use  has  been  made  of  \  arious 
►rganic  compounds  for  the  identification,  and  often  tor  t  e 
Letermination,  of  metallic  radicles  even  when  present  in  very 
ninute  proportion.  The  following  pages  contain  information  as 
o  the  methods  of  using  some  of  the  more  important  ot  these 
eagents.  In  the  majority  of  cases  the  qualitative  tests  may  be 
ipplied  by  the  “Spot”  method  of  Prof.  Feigl,  the  test  solution 
ieing  “spotted”  on  to  blotting-paper  by  means  of  a  capillary  tube, 
md  the  reagent  then  applied  to  the  spot  in  the  same  way.  1  he 
‘Spot”  technique  is  particularly  useful  when  only  a  very  small 
imount  of  material  is  available  for  analysis.  For  further  detai  s 
is  to  the  methods  of  using  the  reagents,  and  preventing  inter¬ 
ference  from  ions  other  than  those  for  which  the  tests  are  intended, 
reference  may  be  made  to  Organic  Reagents  for  Metals  (Hop kin 
md  Williams)  from  which  most  of  the  following  particulars  are 
taken,  or  to  Reagents  for  Spot  Tests  (B.D.H.).  The  forry}er 
publication  contains  a  comprehensive  bibliography.  Fuller 
information  is  contained  in  Qualitative  Analyse  nut  Hilfe  ton 


Aluminon.  (C6H3OH 


Tiipfelreaktionen ,  by  Dr.  Fritz  Feigl. 

Ammonium  Aurine-tricarboxylate.  Syn. 

^For^the ^detection 3  and  determination  of  aluminium.  The  reagent  is  used  as  a 
)•!%  solution  in  water.  To  the  solution  to  be  tested  evaporated  to  about  i>  ml. 
md  acidified  slightly  with  hydrochloric  acid,  is  added  o  ml.  of  2o  /0  iv/v 
immonium  acetate  solution  and  an  equal  volume  of  the  reagent  solution.  In  the 
jresence  of  aluminium  a  red  colouration  or  precipitate  is  produced  on  allowing 
o  stand  for  5  minutes.  The  colour  is  reduced  in  intensity  if  ammonium 
arbonate  solution  be  added.  The  solution  to  be  tested  must  be  free  from  iron 
md  excess  of  alkaline  earth  metals  must  be  avoided.  The  test  may  also  be  used 

juantitatively. 

Ammonium  Nitrosophenylhydroxylamine.  Syn.  Cupferron. 


:6h6n(no)onh4.  .  .  , 

For  the  determination  of  iron,  titanium  or  zirconium.  I  he  reagent  is  used  as  a 
>%  solution  in  water,  and  should  be  filtered  if  necessary.  The  reagent  becomes 
lark-coloured  on  long  storage,  and  the  solution  also  gradually  becomes  darker 

)ut  keeps  satisfactorily  for  several  days.  .  ,  .  onn  . 

For  iron.  The  solution  containing  about  01  g.  of  iron  in  loO  ml.  to  200  ml. 
s  strongly  acidified  with  hydrochloric  acid,  and  the  reagent  solution  added  with 
'onstant  stirring  until  a  white  precipitate  of  nitrosophenylhydroxylamine  begins 
o  form  The  brownish-red  precipitate  of  the  iron  compound  is  collected 
washed  several  times  with  dilute  hydrochloric  acid  containing  a  few  drops  of 
he  reagent,  then  with  diluted  ammonia  solution  (5%  ty/V  of  NH3)  to  remove 
excess  cupferron,  and  finally  ignited.  Each  gramme  of  Fa03  is  equivalent  to 

)-699  g.  of  Fe.  ...  -  .  .  .  .  , 

Titanium  ot  zirconium .  The  precipitation  of  these  metals  is  carried  out  in 

-he  same  way,  except  that  the  test  solution  should  contain  about  0- 05  g.  in 
150  ml.  to  200  ml.  and  the  precipitate  is  washed  thoroughly  with  dilute  hydro¬ 
chloric  acid  containing  a  little  cupferron,  no  ammonia  being  used.  The 
precipitate  is  ignited,  gently  at  first  but  afterwards  more  strongly,  to  I  iU2. 
Each  gramme  of  TiOz  is  equivalent  to  0-60  g.  of  Ti.  Precipitation  in  each  case 
from  a  strongly  acid,  solution  prevents  interference  from  Al,  Cr,  lYln,  Ni,  Oo, 
Zn,  Mg,  and  the  alkali  and  alkaline  earth  metals.  Metals  of  the  copper  group 
should  be  removed  by  means  of  hydrogen  sulphide  before  treatment  with 
cupferron.  When  determining  titanium  or  zirconium,  iron  must  be  removed  by 
reduction  with  hydrogen  sulphide  and  precipitation  with  ammonia  in  tartrate 

solution. 
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a-Benzoin  Oxime.  Syn.  Cupron.  C6H6  CHOH  C:NOH  C6H5. 

For  the  detection  and  determination  of  coppei'.  The  reagent  is  used  as  a  1% 
solution  in  alcohol.  To  20  ml.  of  the  solution  to  be  tested  are  added  a  small 
quantity  of  sodium  potassium  tartrate  solution  and  1  ml.  of  the  reagent.  In  th 
presence  of  copper  a  green  precipitate  is  produced  either  at  once  or  after  som  «. 
hours,  according  to  the  proportion  present.  In  the  absence  of  tartrate  ions 
precipitates  are  also  given  by  Co,  Ni,  Pb,  Fe,  and  Al. 

For  the  determination  of  copper,  the  test  solution,  containing  not  more  thar 
0-05  g.  of  copper,  is  treated  with  excess  of  solution  of  ammonia,  raised  to  th* 
boiling-point,  and  then  treated  with  a  slight  excess  (about  5  ml.)  of  a  4%- 
alcoholic  solution  of  the  reagent.  The  precipitate  is  washed  free  from  solubl* 
salts  with  hot  1%  ammonia  solution,  and  then  hot  alcohol  to  remove  excess  o 
the  reagent.  The  precipitate  is  dried  to  constant  weight  at  1 10°.  Each  gramme  oj 
residue  is  equivalent  to  0-2202  g.  of  Cu.  In  the  presence  of  any  interfering 
element,  a  solution  of  sodium  potassium  tartrate  must  be  added  to  the  test 
solution. 

o-/>-Dihydroxybenzeneazo-p-nitrobenzene.  Syn.  Magneson;  o-p- 
Dihydroxyazo-p-nitrobenzene;  p-Nitrobenzeneazoresorcinol.  N02-C6H4N 
NCgH3(OH)2. 

For  the  detection  of  magnesium.  The  reagent  is  used  as  a  0-1%  solution  in 
1%  sodium  hydroxide  solution;  it  keeps  for  several  months  but  should  not  be 
used  if  more  than  a  year  old.  The  test  solution  is  freed  from  other  metallic 
radicles  except  the  alkali  metals  by  the  ordinary  group  reactions.  Ammonium 
compounds  are  then  removed  by  evaporating  to  dryness  and  igniting.  The 
residue  is  dissolved  in  10  ml.  of  water  acidified  with  hydrochloric  acid,  and 
1  drop  of  the  reagent  is  added,  followed  by  10  ml.  of  sodium  hydroxide  solution. 
A  blue  colour  or  precipitate  visible  after  about  5  minutes  denotes  the  presence 
of  Mg. 

Dihydroxytartaric  Acid.  [(HO)2C-COOH]2. 

For  the  detection  and  determination  of  sodium.  The  reagent  is  used  as  a 
solution  of  its  potassium  salt  prepared  by  neutralising  until  slightly  pink  a 
solution  of  1  g.  of  the  acid  in  20  ml.  of  water  containing  1  drop  of  phenolphthalein 
solution  and  cooled  in  ice,  with  N/l  KOH,  also  cooled  in  ice.  The  solution 
should  not  be  kept  for  more  than  1  day.  The  solution  to  be  tested  is  cooled 
below  5°  and  mixed  with  an  equal  volume  of  the  reagent  solution.  The  mixture 
is  allowed  to  stand  below  5°.  In  the  presence  of  sodium  a  white  crystalline 
precipitate  forms  in  from  1  minute  to  several  hours  according  to  the  proportion 
present. 

For  the  determination  of  sodium.  10  ml.  of  a  solution  containing  about  0-03  g, 
of  Na  is  precipitated  as  described,  and  the  mixture  is  allowed  to  stand  overnighl 
at  0°  to  5°.  The  precipitate  is  washed  with  a  total  volume  of  10  ml.  of  ice-cold 
water  and  then  dissolved  in  10  ml.  of  warm  5N  sulphuric  acid,  the  filter  bein£ 
thoroughly  washed  with  water,  and  the  washings  added  to  the  solution.  The 
sodium  may  now  be  determined  either  volumetrically  or  gravimetrically.  Ir 
the  former  case  the  solution  is  acidified  further  with  5  ml.  of  concentratec 
sulphuric  acid  and  titrated  at  80°  with  N/10  potassium  permanganate  until  the 
pink  colour  persists  for  1  minute.  Each  millilitre  of  N/10  potassium  perman¬ 
ganate  is  equivalent  to  0-000767  g.  of  Na.  The  gravimetric  determination  i; 
completed  by  evaporation  to  dryness  and  ignition  to  constant  weight  in  a  platinuu 
basin.  Each  gramme  of  residue,  Na2S04,  is  equivalent  to  0-324  g.  of  Na. 

p-Dimethylaminobenzylidenerhodanine. 

For  the  detection  of  silver.  The  reagent  is  used  as  a  0-03%  solution  in  acetone 
To  20  ml.  of  the  approximately  neutral  test  solution  add  2  ml.  of  N/l  nitrii 
acid  and  0-5  ml.  of  the  reagent.  The  presence  of  silver  is  denoted  by  the  produc 
tion  of  a  reddish  coloration.  In  the  presence  of  mercuric  compounds  0-5  ml 
of  N/l  hydrochloric  acid  must  be  added  after  the  reagent.  In  the  presence  o 
gold,  platinum  or  palladium  0-5  ml.  of  10%  potassium  cyanide  solution  mus 
be  added  to  the  test  solution,  followed  by  the  reagent  and  then  the  nitric  acid 
If  copper  is  present,  it  must  be  oxidised  to  the  cupric  state,  no  coloratioi 
being  then  produced  in  acid  solution.  Cuprous  ions  give  a  violet  precipitate  o 
coloration. 

Dimethylglyoxime.  Syn.  DIACETYLDIOXIME.  CH 3  (';(NOH)  C: (N O H ; 

OH 

For  the  detection  and  determination  of  nickel.  The  reagent  is  used  as  a  1 
solution  in  alcohol.  A  few  drops  of  the  reagent  solution  are  added  to  the  boilin 
acidified  test  solution,  and  the  mixture  is  then  rendered  alkaline  by  solution  c 
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mmonia.  In  the  presence  of  nickel,  red  needles  are  produced.  In  the  presence 
a  large  excess  of  cobalt  (for  ex  ample,  in  testing  for  nickel  m  cobalt  compounds ) , 
nmonia  solution  is  added  to  the  test  solution  until  clear,  and  followed  by  a 
tie  hydrogen  peroxide,  the  excess  being  removed  by  boiling.  I  he  reagen 
Ration  is  then  added  and  the  liquid  filtered.  If  nickel  is  present,  the  red 
•ecipitate  can  be  observed  on  the  filter  paper . 

For  the  determination  of  nickel,  the  test  solution  should  contain  not  more 
i an  OY  g.  of  Ni  in  200  ml.  After  precipitation  as  above,  the  crystals  are  altered 
T  after  1  hour,  washed  with  hot  water  and  dried  at  115  for  45  minutes.  Each 
•amme  of  residue,  (C4H702N2)2Ni,  is  equivalent  to  0-2032  g.  of  Ni.  The 
:agent  may  also  be  used  for  the  detection  of  bismuth.  An  acid  solution  containing 
ismuth  and  a  chloride  is  treated  with  a  few  drops  of  the  reagent  and  the  mixture 
Lade  strongly  alkaline  with  ammonia  solution.  In  the  presence  of  bismuth  an 
itense  yellow  precipitate  or  coloration  is  produced  according  to  the  proportion 
resent.  The  reaction  does  not  take  place  in  the  presence  of  an  excess  of  tartrate, 
nd  by  utilising  this,  nickel  may  be  tested  for  in  bismuth. 

Diphenylcarbazone.  C6H5'NH-NH-CO*N:N-C6H6. 

For  the  detection  of  mercury.  The  reagent  is  used  as  a  saturated  solution  m 
Icohol.  The  test  solution  is  rendered  neutral  or  very  faintly  alkaline  by  the 
ddition  of  sodium  acetate  (about  1  g.  of  sodium  acetate  per  10  ml.  of  solution 
>  usually  sufficient),  and  1  drop  of  reagent  per  10  ml.  of  solution  is  added.  In 
ae  presence  of  mercury  a  violet  or  blue  colouration  is  produced.  The  sensitivity 
f  the  reaction  is  greatly  decreased  if  halides  or  cyanides  be  present  in  considerable 
uantity.  Pb,  Cu,  Sn,  Cd,  Ni  and  Co  interfere  if  only  traces  of  Hg  are  present, 
n  the  case  of  an  organic  compound  the  substance  is  boiled  with  hydrochloric 
cid  and  potassium  chlorate,  and  pieces  of  zinc  are  placed  in  the  solution  for 
4  hours.  The  zinc  is  treated  with  chlorine  water  and  the  test  is  applied  to  the 
/ashlings. 

8-Hydroxy  quinoline.  Syn.  Oxine.  C9H6N-OH. 

For  the  determination  of  magnesium,  zinc  and  aluminium.  The  reagent  is 
ised  either  as  a  5%  solution  in  alcohol  or  as  a  solution  in  dilute  .acetic  acid 
irepared  by  dissolving  2  g.  of  the  reagent  in  1 00  nil.  of  2N  acetic  acid  and 
dding  solution  of  ammonia  until  a  slight  permanent  precipitate  is  produced. 

Determination  of  magnesium.  The  test  solution,  containing  about  0-02  g.  of 
nagnesium  in  50  ml.,  is  made  alkaline  with  ammonia,  sufficient  ammonium 
hloride  being  added  to  prevent  precipitation,  and  heated  nearly  to  the  boiling- 
»oint.  The  alcoholic  reagent  solution  is  then  added  until  the  liquid  becomes 
ellow  in  colour,  when  a  compound  of  the  composition,  Mg(C9H60N)2,4H20 
eparates.  The  precipitate  is  collected,  washed  with  hot  faintly  ammoniacal 
yater  and  dried  at  100°  to  105°,  at  which  temperature  2H20  is  lost.  Each  gramme 
»f  residue  is  equivalent  ot  0-0698  g.  of  Mg.  Alternatively,  the  precipitate  may 
,e  dissolved  in  5N  hydrochloric  acid,  and  the  filter  washed  with  sufficient  water 
o  yield  2N  acid.  The  solution  is  titrated  to  a  yellow  with  N/5  bromine  solution, 
ising  methyl  red  as  indicator.  Potassium  iodide  is  added  and  the  liberated 
odine  titrated  with  N/10  sodium  thiosulphate.  Each  millilitre  of  N/5  bromine 
s  equivalent  to  0-000608  g.  of  Mg.  Direct  titration  with  N/5  bromine  is  im¬ 
practicable  because  of  the  indefinite  end-point. 

Determination  of  zinc.  To  the  test  solution,  which  should  be  slightly  acid  and 
ihould  contain  about  0-05  g.  of  Zn  in  50  ml.,  is  added  3  g.  to  5  g.  of  sodium  acetate. 
\fter  warming  to  60°  to  70°  the  zinc  is  precipitated  by  the  addition  of  excess  of 
he  alcoholic  8-hydro xyquinoline  solution.  The  precipitate  is  collected,  washed 
ind  dried.  If  dried  at  100°,  the  composition  is  Zn(C9H60N)2,l|H20  which 
contains  17-18%  of  zinc;  at  120°  to  130°  the  crystals  become  anhydrous,  and  then 
contain  18-50%  of  Zn.  The  precipitate  may  also  be  determined  volumetrically 
is  described  for  magnesium.  Each  millilitre  of  N/5  bromine  is  equivalent  to 
1-001635  g.  of  Zn. 

Determination  of  aluminium.  The  slightly  acid  test  solution  containing  about 
1-02  g.  of  A1  per  100  ml.  is  precipitated  by  the  addition  of  the  acetic  8-hydroxy - 
luinoline  solution.  The  mineral  acid  is  neutralised  with  ammonium  acetate,  the 
solution  cooled  and  the  precipitate  collected,  washed  with  water,  acidified  with 
icetic  acid,  and  dried  at  110°.  The  residue,  Al(C9H6ON)3,  contains  5-87%  of  Al. 
The  precipitate  may  also  be  determined  volumetrically  as  described  for  mag- 
lesium,  after  solution  in  concentrated  hydrochloric  acid  and  dilution  with  about 
p  times  the  volume  of  water.  Each  millilitre  of  N/5  bromine  is  equivalent  to 
0 -0004495  g.  of  AL 

Picrolonic  Acid.  Syn.  l-p-Nitrophenyl-3-methyl-4-nitro-pyrazolone-5. 
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For  the  detection  of  copper  and  lead ,  and  the  detection  and  determination  * 
calcium.  The  reagent  is  used  as  a  0-25%  aqueous  solution. 

For  the  detection  of  copper,  lead  and  calcium.  To  the  neutral  test  solutio 
add  an  equal  volume  of  the  reagent  solution.  Each  of  the  three  metals  produce 
a  yellow  precipitate. 

Determination  of  calcium.  To  the  hot  neutral  test  solution  containing  not  mor 
than  0-1  g.  of  calcium,  add  a  solution  of  2  g.  of  the  reagent  in  750  ml.  of  hot  watei 
Allow  to  stand  overnight,  filter  on  a  tared  sintered  glass  crucible,  wash,  and  dr 
to  constant  weight  by  drawing  air  through  the  filter.  Each  gramme  of  precipitat 
is  equivalent  to  0*05642  g.  of  Ca. 

Picrolonic  acid  is  also  used  for  the  identification  of  organic  bases  with  which 
in  alcohol  solutions,  it  gives  precipitates.  The  picrolonates  are  easily  crystal 
lisable  and  give  sharp  melting-points. 

Salicylaldoxime.  CeH4*OH*CH  :  NOH. 

For  the  detection  and  determination  of  copper.  The  reagent  is  used  as  a  solutio 
obtained  by  dissolving  1  g.  in  5  ml.  of  alcohol  and  diluting  to  100  ml.  with  water 
The  test  solution  is  acidified  with  acetic  acid  and  one-twentieth  of  its  volum 
of  the  reagent  solution  is  added.  In  the  presence  of  copper  an  immediate  precipi 
tate  is  produced. 

Determination  of  copper.  The  test  solution,  containing  not  more  than  0*1  g* 
of  copper,  is  treated  with  sodium  hydroxide  solution  until  a  precipitate  appears 
and  is  then  acidified  with  acetic  acid.  50  ml.  of  the  reagent  solution  is  added  anc 
the  liquid  is  stirred  to  coagulate  the  precipitate,  and  filtered.  The  precipitate  i 
washed  with  cold  water  and  dried  to  constant  weight  at  100°  to  105°.  EacI 
gramme  of  precipitate  is  equivalent  to  0  1894  g.  of  Cu. 

Zinc  Uranyl  Acetate 

For  the  detection  and  determination  of  sodium.  The  solution  of  the  reagent  i: 
obtained  by  mixing  a  solution  of  10  g.  of  uranyl  acetate  in  6  g.  of  acetic  acid  anc 
65  g.  of  hot  water  with  a  solution  of  30  g.  of  zinc  acetate  in  3  g.  of  acetic  acic 
and  65  g.  of  hot  water.  The  mixed  liquids  are  maintained  at  19°  to  21°  for  severa 
hours  and  any  crystals  of  the  triple  salt,  NaZn(U02)3,(C2H302)9,6H20,  art 
removed  by  filtration. 

For  the  detection  of  sodium.  The  test  solution  is  neutralised  and  mixed  witl 
an  equal  volume  of  the  reagent.  In  the  presence  of  sodium  yellow  crystals  o 
sodium  zinc  uranyl  acetate  are  produced. 

For  the  determination  of  sodium.  To  10  ml.  of  the  neutral  solution  containing 
not  more  than  0-08  g.  of  sodium  is  added  100  ml.  of  the  reagent,  and  the  mixturi 
is  allowed  to  stand  at  19°  to  21°  for  30  to  45  minutes  with  occasional  stirring 
The  crystals  are  collected,  washed  with  five  successive  quantities  each  of  2  ml 
of  the  reagent  and  then  with  five  successive  quantities  each  of  2  ml.  of  alcoho 
saturated  at  20°  with  sodium  zinc  uranyl  acetate.  The  precipitate  is  washec 
finally  with  ether,  dried  at  40°  for  10  to  15  minutes  and  weighed.  Each  grammi 
of  precipitate  is  equivalent  to  0*01495  g.  of  sodium. 
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INDICATORS 

The  following  indicators  are  those  most  generally  used  for 
)lumetric  analysis  and  for  the  colorimetric  determination  of  the 
fdrogen  ion  concentration  of  solutions. 


Indicator 

Colour 

Change 

Strength  and 
Solvent 

Remarks 

Ukali  Blue 

Syn. 

Nicholson’s 

Blue. 

A  mixture 
of  the  so¬ 
dium  sul- 
phonates  of 
phenylated 
rosaniline 
and  para- 
rosaniline 

From  blue  to 
red  with 
strong  alkali 
in  alcoholic 
solution 

0-1  %  in  alcohol 
(90%) 

Used  in  the  alkali  limit  test  of 
the  B.P.  for  Liquor  Cresolis 
Saponatus. 

Bromo¬ 

cresol 

Green 

(Tetra- 

bromo-m- 

eresolsul- 

phoneph- 

thalein) 

♦pH  3-6  yellow 
pH  5-2  blue 

0-1  g.  warmed 
with  2*9  ml. 
of  N/20 
NaOH  and  5 
ml.  of  alcohol 
(90%)  until 
dissolved  and 
diluted  with 
alcohol  (20%) 
to  250  ml. 

Used  for  titrating  phos¬ 
phoric  acid  and  disodium 
phosphate.  Gives  a  green 
colour  at  pH  4*5  which 
corresponds  to  the  for¬ 
mation  of  sodium  acid 
phosphate. 

Bromo¬ 

cresol 

Purple 

(Dibromo- 

o-cresol- 

sulphone- 

phthalein) 

pH  5-2  yellow 
pH  6-8  purple 

0-1  g.  warmed 
with  3-7  ml. 
of  N/20 

NaOH  and  5 
ml.  of  alcohol 
(90%)  until 
dissolved,  and 
diluted  with 
alcohol  (20%) 
to  250  ml. 

“This  is  the  most  trustworthy 
indicator  for  quinine.” — 
J.  Amer.  chem  Soc.,  1922, 
2156.  Used  for  deter¬ 
mination  of  the  pH  of 
solutions. 

Bromo- 

phenol 

Blue 

(Tetra- 

bromo- 

phenol- 

sulphone- 

phthalein) 

pH  2-8  yellow 
pH  4-6  purple 

0*1  g.  warmed 
with  3  ml.  of 
N/20  NaOH 
and  5  ml.  of 
alcohol  (90%) 
until  dissolved 
and  diluted 
with  alcohol 
(20%)  to  250 
ml. 

Methyl  red,  methyl  orange 
or  cochineal  give  low  results 
for  morphine,  while  bromo- 
phenol  blue  gives  a  satis¬ 
factory  value  and  end-point. 
This  is  also  true  for  atropine 
and  mydriatic  residues. — 
J.  chem.  Soc.  Abstr.,  ii/ 1 922, 
885;  also  Pharm.  J.,  i/1921, 
470.  Used  for  pH  deter¬ 
minations. 

*pH  3-6  means  a  hydrogen  ion  concentration  of  10~3'6  g.  per  litre  (see  p.  225), 
hen  bromocresol  green  is  yellow.  The  addition  of  alkali  to  lower  the  hydrogen 
mcentration  to  10"?  changes  the  colour.  Thus  with  acids  this  indicator  is  yellow 
id  with  alkalis  purple. 
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Indicator 

Colour 

Change 

Strength  and 
Solvent 

Remarks 

Bromo- 

thymol 

Blue 

(Dibromo- 

thymol- 

sulphone- 

phthalein) 

pH  6  yellow 
pH  7-6  blue 

0*1  g.  warmed 
with  3-2  ml. 
of  N/20 

NaOH  and  5 
ml.  of  alcohol 
(90%)  until 
dissolved,  and 
diluted  with 
alcohol  (20%) 
to  250  ml. 

Used  for  determination  of 
the  pH  of  solutions. 

Cochineal 

pH  0 — 4  yellow 
pH  5  brown- 
pink 

pH  6  purple 

B.P.  employs 
the  tincture 
(1  in  10) 

Useless  for  organic  acids. 
Sharp  end-reaction  with 
inorganic  acids  and  bases  by 
back  titration.  Suitable  for 
solutions  of  the  alkaline 
earths.  Used  for  titrating 
alkaloids  with  mineral  acids, 
but  end-point  not  sharp. 
Cannot  be  used  in  presence 
of  acetates  or  compounds  of 
Fe  or  Al. 

Congo  Red 

(Sodium 

diphenyl- 

bisazobis- 

naphthyl- 

amine-4- 

sulphonate 

pH  3  blue 
pH  4  violet 
pH  5  scarlet 

0-5%  in  alcohol 
(25%) 

Responds  well  to  inorganic 
acids  and  inorganic  bases. 
Responds  to  organic  bases, 
but  not  good  for  titrating, 
e.g.,  quinine  or  atropine. 

Cresol  Red 

(o-cresol- 

sulphone- 

phthalein) 

pH  7-2  yellow 
pH  8-8  red 

0-05  g.  warmed 
with  2-65  ml. 
of  N/20 
NaOH  and  5 
ml.  of  alcohol 
(90%)  until 
dissolved  and 
diluted  with 
alcohol  (20%) 
to  250  ml. 

Used  for  the  determination 
of  the  pH  of  solutions. 

Hacmatoxy- 

lin 

Yellow  with 
acids  to  green 
or  purple 
with  alkalis 

1  %  in  alcohol 

(90%) 

Responds  to  inorganic  anc 
organic  acids.  Responds 
to  inorganic  bases,  and  to 
organic,  e.g.,  alkaloids.  Oc¬ 
casionally  used  in  alkaloida 
titrations,  e.g.,  quinine  resi¬ 
dues,  yielding  good  end¬ 
points. 

Dimethyl 

Yellow 

(Dimethyl- 

aminoazo- 

benzene) 

pH  2-4  red 
pH  4  yellow 

0-2%  in  al¬ 
cohol  (90%) 
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[NDICATOR 

Colour 

Change 

Strength  and 
Solvent 

Remarks 

ado-Eosin 

(Tetraiodo- 

fluorescein) 

Red  with  alka¬ 
lis  in  aqueous 
solution,  yel¬ 
low  with  acids 
in  ether  layer 

OT  %  in  alcohol 
(90%).  0-01% 
in  water. 

Sometimes 
0-01  %in  ether 
is  used 

Used  for  titrating  minute 
quantities  of  alkali  with 
N/100  or  N/1000  acid  and 
for  small  quantities  of  alka¬ 
loids  which  are  alkaline  to 
it.  In  use  10  ml.  to  20  ml.  of 
ether  are  added  to  the 
titration  flask  to  form,  a 
layer  above  the  liquid. 
Alkalis  produce  a  red  in  the 
aqueous  layer  and  acids  a 
yellow  in  the  ether  layer.  It 
is  a  poor  indicator,  e.g., 
with  strychnine.  Not  suit¬ 
able  for  ordinary  titrations. 

^acmoid 

pH  0 — 4  pink 
pH  5  violet 
pH  7  blue 

These  changes 
are  not  sharp 

0*2%  in  alco¬ 
hol  (60%) 

This  indicator  is  somewhat 
less  sensitive  to  C02  than 
litmus,  and  is  used  similarly. 

Litmus 

pH  5  red 
pH  8  blue 

Boil  10  g.  for 

1  hour  with 
40  ml.  of  al¬ 
cohol  (90%) 
and  pour  off 
the  clear 
liquid;  repeat 
the  boiling, 
etc.,  twice 
with  30  ml. 
of  alcohol 
(90%).  Di¬ 
gest  the 
washed  lit¬ 
mus  with  100 
ml.  of  water 
and  filter 

CO 2  if  present  must  be  re¬ 
moved  by  boiling.  Suitable 
for  inorganic  acids  and  for 
lactic,  oxalic  and  tartaric 
acids.  Not  suitable  for  weak 
acids  and  alkalis.  Quinine, 
morphine  and  strychnine 
are  neutral  to  it.  The  acid 
in  their  salts  can  be  titrated, 
using  litmus,  as  though  no 
base  were  present. — Pharm. 
J.,  i/1915,  135.  Theend- 
points  are  not  good. 

Methyl 

Orange 

pH  2*8  red 
pH  5  yellow 

0-04%  in  al¬ 
cohol  (20%) 

Suitable  for  titrating  strong 
mineral  acids  but  cannot  be 
used  for  organic  acids. 
Alkaloids  are  alkaline  to  it, 
but  end-point  not  good,  e.g., 
in  case  of  quinine.  Alkali 
carbonates  and  bicarbo¬ 
nates  can  be  titrated  with¬ 
out  boiling  as  this  indicator 
is  unaffected  by  C02. 
Should  not  be  used  in  al¬ 
coholic  or  boiling  solutions. 
Acid  phosphates,  e.g., 
NaH2P04,  are  neutral  to 
methyl  orange. 
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Indicator 


Colour 

Change 


Strength  and 
Solvent 


Remarks 


Methyl  Red 

(p-Dimethyl- 

aminoazo- 

benzene-o- 

carboxylic 

acid) 


pH  4-2  red 
pH  6-3  yellow 


0-025g.  warmed| 
with  0-95  ml. 
of  N/20 
NaOH  and  5 
ml.  of  alcohol 
(90%)  until 
dissolved  and 
diluted  with 
alcohol  (25%) 
to  250  ml. 


Is  more  sensitive  than  methy 
orange  and  the  coloua 
change  is  sharper,  but  it  is 
more  sensitive  to  COa 
which  must  be  removed  b> 
boiling.  It  is  suitable  foi 
titrating  ammonia  or  alka¬ 
loids  but  not  for  weak  or¬ 
ganic  acids.  Used  for  deter¬ 
mination  of  the  pH  of 
solutions. 


Naphthol- 

phthalcin 


pH  7-3  colour¬ 
less 

pH  8-7  blue 


0-1% 

hoi 


in 


alco- 


Used  for  determination 
the  pH  of  solutions. 


of 


Phenolph- 

thalein 


pH  8-3  colour¬ 
less 

pH  10  red 


alcohol  (90%) 
and  diluted 
with  water  to 
100  ml. 


0-2  g.  dissolved  Usually  employed  for  ti- 
in  60  ml.  of  |  trating  inorganic  and  or¬ 
ganic  acids,  and  may  be 
used  in  alcoholic  or  hot 
solutions.  Some  organic 
bases,  e.g.,  the  alkaloid 
atropine,  are  alkaline  tc 
this  indicator  but  morphine 
quinine  and  strychnine  an 
not.  Phenolphthalein  musi 
not  be  used  in  presence  o: 
ammonia  or  its  salts,  and  is 
affected  by  COa. 


Phenol  Red 


pH  6*8  yellow 
pH  8-4  red 


0-05  g.  warmed 
with  2-85  ml. 
of  N/20 
NaOH  and  o 
ml.  of  alcohol 
(90%)  until 
dissolved  and 
diluted  with 
alcohol  (20%) 
to  250  ml. 


Used  for  titrating  weal 
organic  acids  such  as  ben 
zoic  and  salicylic.  Used  fo 
determination  of  the  pH  o 
solutions.  It  is  employe* 
in  this  way  for  blood,  and  ii 
media  to  differentiate  ty 
phoid  and  paratyphoid 
bacilli,  n.v. 


Phenol 

Violet 


pH  8  yellow 
through  blue 
to 

pH  10  violet 


0T5  g.  of  thy¬ 
mol  blue  and 
0-025  g.  of 
phenolph¬ 
thalein 
warmed  with 
3-25  ml.  of 
N/10  NaOH 
and  5  ml.  of 
alcohol  (90%) 
until  dis¬ 
solved,  and 
diluted  with 
alcohol  (20%) 
to  250  ml. 


Used  as  an  alternative  t 
phenolphthalein  in  the  titrj 
tion  of  boric  acid. 
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NDICATOR 

Colour 

Change 

Strength  and 
Solvent 

REMARKS 

otassium 

Chromate 

Red  colour  due 
to  formation 
of  silver  chro¬ 
mate,  occur¬ 
ring  only 
after  halide  is 
all  precipi¬ 
tated 

1  in  20  of  water. 
A  few  drops 
of  the  solution 
are  employed 

For  titrating  soluble  halides 
with  silver  nitrate.  The 
solution  of  the  halide  must 
be  neutral,  since  silver 
chromate  is  soluble  in  acid. 

’otassium 

Ferro- 

cyanide 

When  blue  or 
green  colora¬ 
tion  is  no 
longer  pro¬ 
duced 

5%  solution  in 
water,  to  be 
freshly  made. 
Drops  of  it  or 
a  few  small 
crystals  are 
placed  on  a 
white  tile 

Employed  for  titrating  fer¬ 
rous  iron  with  potassium 
dichromate.  Also  used  in 
titrating  phosphate  or  ar¬ 
senate  with  uranium  acetate 
solution.  In  this  case  the 
end-point  is  the  appearance 
of  a  brown  colour  on  the 
ferrocyanide  crystal  (after 
boiling  the  solution)  due  to 
formation  of  uranium  ferro¬ 
cyanide. 

Losolic 

Acid 

Syn. 

Corallin, 

Aurin 

pH  6  yellow 
pH  7  pink 
pH  8  red 

0*5%  in  al¬ 
cohol  (50%) 

Responds  to  inorganic  bases 
and  to  organic  bases.  Not 
suitable  for  use  in  presence 
of  ammonia  or  CO*.  End¬ 
point  not  very  sharp. 

itarch 

Formation  or 
disappearance 
of  blue  colour 

0-5%  in  water, 
boiled  and 

cooled 

For  use  in  the  titration  of 
of  oxidisable  substances, 
e.g.,  arsenious  acid  or  thio¬ 
sulphate,  with  iodine  or 
vice  versa. 

Tiymol 

Blue 

(Thymol- 

sulphone- 

phthalein) 

pH  1  -2  red 
pH  2-8  yellow 
pH  8  greenish- 
yellow 
pH  9-6  blue 

0-1  g.  warmed 
with!4-3ml.  of 
N/20  NaOH 
and  5  ml.  of 
alcohol  (90%) 
until  dis¬ 

solved,  and 
diluted  with 
alcohol  (20%) 
to  250  ml. 

In  the  alkaline  range  it  gives 
a  sharper  end-point  than 
phenolphthalein  and  is  used 
in  the  titration  of  citric  acid. 
Used  also  for  determination 
of  the  pH  of  solutions. 

'hymol 

Phthalein 

pH  8  colour- 
pH^lO  blue 

0-04%  in  al¬ 
cohol  (60%) 

Used  for  determination  of 
the  pH  of  solutions. 

urmeric 

Orange  red 

with  alkalis, 
yellow  with 
acids 

10  g.  macer¬ 
ated  with  60 
ml.  of  alco¬ 
hol  (90%)  for 
7  days  and 
filtered 

Responds  to  inorganic  or 
organic  acids  and  bases. 
Requires  daylight.  Not 
very  satisfactory  for  alka¬ 
loids,  except  atropine.  Suit¬ 
able  for  estimating  boric 
acid.  Sensitive  to  ammonia 
(1  in  35,000)  and  potash 
(1  in  180,000). 

224 


THE  EXTRA  PHARMACOPOEIA 


The  use  of  some  other  types  of  indicators  is  dealt  with  in  a  le 
ture  by  Dr.  A.  D.  Mitchell  to  the  Institute  of  Chemistry  (Octoh 
19th,  1934).  The  following  are  some  examples  mentioned. 

Mixed  Indicators 

By  suitably  mixing  different  indicators,  mixed  indicators  c 
be  prepared  to  have  sharp  colour  changes  over  selected  narrc 
ranges  of  pYL. 

A  mixture  of  equal  parts  of  neutral  red  and  methylene  blue  changes  frc 
violet-blue  to  green  (from  acid  to  alkaline  solution)  at  pH  7.  It  may  be  used  t 
the  titration  of  a  weak  acid  with  a  weak  base. 

A  mixture  of  oc-naphtholphthalein,  1  part,  and  phenolphthalein  2  par 
changes  from  pale  rose  through  green  to  violet  at  pH  9-6,  and  can  be  used  J 
titrating  phosphoric  acid  to  the  dibasic  stage. 

A  mixture  of  thymol  blue,  6  parts,  and  cresol  red,  1  part,  changes  from  rc 
at  pH  8-2,  through  blue  at  pH  8-3  to  violet  at  pH  8-4,  and  can  be  used  for  titratl 
carbonates  to  the  bicarbonate  stage. 

Fluorescent  Indicators 

Certain  substances  when  exposed  to  ultra-violet  light  show 
fluorescence  only  in  solutions  having  a  limited  range  of  pYL,  ai 
if  this  range  covers  the  point  of  neutrality  the  occurrence 
fluorescence  can  be  used  as  an  indicator.  These  indicators  a 
valuable  for  the  titration  of  strongly  coloured  liquids. 

Umbelliferone  develops  a  sky-blue  fluorescence  as  the  pH  changes  frc 
6-5  to  7-6. 

Quinine  gives  a  fluorescence  at  pH  6  and  at  pH  9-5  to  10-0.  The  former  chan 
can  be  used  for  titrating  strong  acids  in  dilute  solution. 

Oxidation-Reduction  Indicators 

These  depend  for  their  colour  not  upon  the  absolute  concentr 
tion  of  a  particular  ion  such  as  the  hvdrion  but  upon  the  ratio 
the  concentration  of  two  ions,  one  corresponding  to  a  high 
stage  of  oxidation  of  the  other. 

Diphenylamine  is  not  oxidised  by  permanganate  in  the  presence  of  ferr 
cyanide  until  the  ratio  ferricyanide/ferrocyanide  is  greater  than  a  certain  val 
at  which  practically  the  whole  of  the  ferrocyanide  has  been  oxidised.  In  usi: 
diphenylamine  the  ferrocyanide  solution  is  acidified  with  sulphuric  acid  un 
the  acidity  is  slightly  more  than  normal  and  a  few  drops  of  a  1  %  solution  of  t 
indicator  in  sulphuric  acid  are  added.  The  completion  of  the  titration  is  sho\ 
by  the  development  of  a  violet  colour. 

Diphenylamine  may  also  be  used  as  internal  indicator  in  the  titration  of  ferro 
salts  with  dichromate.  The  ferrous  ion  solution  is  acidified  to  about  N/2  or  N 
with  sulphuric  or  hydrochloric  acid,  2  ml.  to  3  ml.  of  phosphoric  acid  is  add 
together  with  a  few  drops  of  indicator  solution.  Titration  is  continued  to  t 
production  of  an  intense  violet  colour. 

Adsorption  Indicators 

These  are  coloured  compounds  which  at  the  completion  of  t] 
reaction  are  adsorbed  upon  the  precipitate  produced  in  a  titrati* 
forming  a  complex  with  a  colour  distinct  from  that  of  the  solutio 

Fluorescein  (1  mg.  per  litre  of  the  liquid  being  titrated)  may  be  used  in  1 
titration  of  a  chloride  with  silver  nitrate.  Completion  of  the  titration  is  indical 
by  the  formation  of  a  pink  colour  on  the  precipitate,  the  solution  being  greenk 
yellow.  The  chloride  solution  should  be  neutral  or  faintly  acidified  with  ace 
acid  and  not  more  dilute  than  N/100. 

Dichlorofluorescein  may  be  used  similarly  for  chlorides  in  great  diluti 
and  in  the  presence  of  acetic  acid. 

Eosin,  10  mg.  per  litre,  may  be  used  for  titrating  bromides  even  in  great  di 
tion  or  in  N/ 10  nitric  acid.  The  precipitate  acquires  a  magenta  colour,  the  liqi 
being  red. 
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iodomethvlfluorescein  (5  to  10  drops  of  1%  solution  per  100  ml.)  is 
er  thtnTorin  for  thradng  iodides,  the  colour  of  the  precipitate  being  blue-red 
^of  theT solution  orange-red .  It  mky  be  used  in  the  presence  of  small  amounts 

Hphenylcarbazide  may  be  used  for  cyanide  the :  pink :  co'°eci  ,he  ^Xre 

oming  pale  violet  (almost  colourless)  on  the  colloidal  precipitate 

lescence  is  visible. 


IE  DETERMINATION  OF  THE  HYDROGEN  ION 
CONCENTRATION  OF  SOLUTIONS 

teoretical  Notes 

A  solution  is  acid  when  it  contains  an  excess  of  hydrogen  oyer 
droxylions,  neutral  when  they  are  in  equal  numbers,  alkaline 
len  hydroxylions  predominate,  the  product  of  the  concentra¬ 
tes,  (H)  X  (OH),  in  water  being  always  constant  at  the  same 

nperature  (10"14'14  at  18°C.). 

An  acid  of  “normal”  strength  contains  in  1  litre  1  g.  ol 
drogen  capable  of  forming  hydrogenions,  and  its  strength  may 
viewed  as  N/l.  Pure  water,  however,  dissociates  to  form 
drogen  and  hydroxylions  and  at  20°  contains  approximately 
10,000,000  g.  of  hydrogenions  to  the  litre  and  an  equivalent 
lount  of  hydroxylions.  That  is  to  say,  pure  water,  our  standard 
neutrality,  is  1/10,000,000  N  acid  and  also  1/  1 0,000,000  i 
saline.  For  brevity  this  fraction  may  be  expressed  10  N. 
irensen  suggested  dropping  the  10  and  the  minus  sign  and 
lling  it  pH  7.  pH  is  therefore  —log  (H).  If  there  is  less  than 
10,000,000  g.  of  hydrogen-ions  in  1  litre,  the  solution  is  less 
id  than  water,  i.e.,  it  is  alkaline — so  pH  8  means  1/1,000,000  N 
kali,  and  similarly  pH  14  is  N/l  alkali. 

To  conclude: 

£>H  1=N/10  acid. 
pH  6  =  N/l, 000, 000  acid. 
pH  7  =  NEUTRALITY. 
pH  8  =  N/ 1,000,000  alkali. 
pH  14  =  N/1  alkali. 

te  Use  of  Indicators 

For  dark  coloured  solutions  and  for  exact  determinations  of  pH  an  electro¬ 
nic  method  is  used  but  has  the  disadvantage  of  requiring  complicated 
paratus.  However,  for  most  practical  purposes  the  colorimetric  method, 
ing  indicators,  is  sufficiently  accurate  and  is  easily  carried  out.  This  process 
pends  on  the  fact  that  every  indicator  changes  colour  over  a  definite  zone  ot 
]  suitable  indicators  being  thymol  blue,  bromophenol  blue,  methyl  red, 
omocresol  purple,  bromothymol  blue,  phenol  red,  and  thymolphthaLein. 
The  method  consists  in  testing  the  solution  with  various  indicators  (5  drops 
10  ml.  of  solution)  until  one  is  found  which  gives  a  tint  lying  between  its 
tremes  of  colour.  This  gives  an  approximate  value  for  the  pH  of  the  solution, 
d  for  more  exact  estimation  the  tint  obtained  is  compared  with  that  given  by 
utions  of  known  pH  and  the  same  indicator  until  an  exact  match  is  observed, 
jtails  of  suitable  buffer  solutions  are  given  by  N.  Evers  ( Analyst ,  1921,  393),  or 
Appendix  iii  of  the  B.P.  ’32. 

fi 
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A  Universal  Indicator  and  Buffer  Solution. 

When  the  approximate  pH  of  the  solution  only  is  required  this  can  rapidh 
ascertained  by  the  use  of  a  mixed  or  universal  indicator  which  gives  a  se 
of  colours  at  different  values  of  pH.  A  Universal  Indicator  can  be  prep& 
by  dissolving  methyl  orange  0-04  g.,  methyl  red  0-02  g.,  naphtholphtha 
0-18  g.  and  phenolphthalein  0-08  g.  in  100  ml.  of  70%  alcohol,  and  this  gives 
whole  range  of  spectrum  colours  in  the  correct  order  from  red  (pH  3)  to  vi 
(pH  1 1 ).  The  hydrion  concentration  of  a  solution  is  found  by  adding  5  drop 
this  indicator  to  10  ml.  and  from  the  colour  obtained  the  value  of  the  pH  car 
read  off  from  the  table  below,  but  it  is  better  to  compare  the  tint  with  that  gi 
by  solutions  of  known  pH.  For  such  solutions  it  is  convenient  to  use  the  Unive 
Buffer  Mixture  proposed  by  E.  B.  R.  Prideaux  and  A.  T.  Ward  ( J .  chem.  & 
1924,  426),  which  gives  solutions  of  definite  pH  from  2  to  12  by  neutralising  v 
caustic  soda  solution.  This  solution  contains  H3P04  1-961  g.,  phenylacetic  £ 
2-722  g.,  and  boric  acid  1-238  g.  in  500  ml.,  and  for  use  10  ml.  is  mixed  with 
requisite  amount  of  N/5  NaOH  and  made  up  to  20  ml.  The  final  solution  is  0 
N  with  respect  to  each  hydrion,  the  whole  being  N/10. 

The  volume  of  N/5  NaOH  required  for  some  pH  values  is  shown  in  the  ta 
below,  for  intermediate  values  the  graph  in  the  original  paper  ( loc .  cit.)  must 
consulted.  The  formula  pH  =  0-773  + 1 -185  V,  where  V=ml.  N/5  NaOH 
1 0  ml.  of  solution,  is  sufficiently  accurate  for  many  purposes,  and  holds  betw 
V  =  l*5  ml.  and  V=9  ml.  The  colour  changes  of  the  universal  indicator  ; 
the  composition  of  the  universal  buffer  solution  with  different  values  of  hydr 
concentration  are  also  shown: — 


Approx,  value 
of  pH 

Ml.  N/5 
NaOH  per  10  Ml. 
Buffer  Solution 
in  20  Ml. 

Colour  with 
Universal 
Indicator 
(5  DROPS  PER 

10  ml.) 

w 

P 

■j 

<  . 

> 

HH 

X  ^ 

o 

Cm 

< 

Ml.  N/5 
NaOH  per  10  Ml. 
Buffer  Solution 
in  20  Ml. 

Colour  with 
Universal 
Indicator 
(5  DROPS  PER 
10  ml.  solution] 

2-0 

0-0 

— • 

7-5 

5-6 

yellowish-green 

3-0 

2-0 

crimson 

8-0 

6-0 

green 

4-0 

2-8 

red 

8-5 

6-2 

bluish-green 

5-0 

3-6 

orange-red 

9-0 

7 

greenish-blue 

5-5 

4-0 

orange 

9-5 

7-3 

blue 

6-0 

4-5 

orange-yellow 

10-0 

7-7 

violet 

6-5 

4-8 

yellow 

11-0 

8-5 

reddish-violet 

7-0 

5-2 

greenish-yellow 

12-0 

10-0 

- 

Methyl  Orange.  The  colour  change  is  made  more  readily  detectable 
addition  of  1-4  g.  of  xylene-cyanole  FF  to  1  g.  of  the  indicator  in  500  ml 
alcohol  (50%).  Colour  change  is  from  green  in  alkaline  solution  to  magent 
acid  solution,  with  a  neutral  grey  at  pH  3-8. — Hickman  and  Linstead,  J.  c) 
Soc.,  1922,  2501. 

Methylene  Blue  may  be  used  as  internal  indicator  in  the  titration  of  Fehli 
solution  with  sugar  solutions.  The  bulk  of  the  sugar  solution  estimated  t< 
required  is  added  rapidly,  and  a  few  drops  of  1  %  methylene  blue  towards  the 
of  the  titration.  The  blue  colour  disappears  accurately  at  the  end-point. — I 
and  Eynon,  J.  Soc.  chem.  hid .,  1923,  42,  32T. 

Bromophenol-blue — indicator  corrections  for  temperature  and  presenc 
alcohol. — J .  chem.  Soc.  Abstr.,  ii/ 1925,  237. 

Carbonate  Titrations. — A  mixture  of  cresol  red  and  thymol  blue  * 
a  sharp  end-point,  corresponding  approximately  to  the  half-neutralis; 
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it,  and  then  the  addition  of  bromophenol  blue  gives  a  sharp  change  from 
i  to  green  on  complete  neutralisation. — J .  chem.  Soc.  Abstr.,  n/iyz4> 
vrm.  J.,  i/1925,  8.  ,  ,  , 

.  mixture  of  equal  parts  of  1  %  alcoholic  solutions  of  neutral  red  and  phenol 
forms  an  indicator  which  shows  a  sharp  change  of  colour  at  point  of  real 
trality,  and  is  efficient  for  the  titration  of  very  weak  acids  and  bases,  but 

sitive  to  carbon  dioxide.— J .  chem.  Soc.  T&sfr., b  V  '  ,  su;table  for 

L  Universal  Indicator,  having  a  range  from  pH  3-5  to  7  6  and  suitable  to 

in  soil  experiments,  consists  of  a  mixture  of  alcoholic  solutions  .'<> 

mophenol  blue  (4  vols.),  0-04%  bromocresol  purple  (1  vol-)>  0  0 2  /D  methyl 
(6  vols.),  and  0-04%  bromothymol  blue  (4  vols.).  J.  chem.  Soc.  A  . 

325  348. 

chlorides  may  be  titrated  accurately  in  any  acid  solution  using  potassium 
ornate  provided  that  the  pH  value  is  first  reduced  to 
addition  of  a  sodium  acetate  acetic-acid  (  2  mols  .  1)  butler  mixtur  . 
zhem.  Soc.  Abstr.,  ii/ 1925,  238.  .  -  .  ,  , 

Ukaloids.  In  the  titration  of  alkaloids  by  solution  in  excess  of  acid  an 
:k  titration  with  alkali,  the  following  indicators  are  recommended.  In  y 
based  on  the  use  of  a  solution  containing  0-1  g.  of  the  alkaloid  in  50  ml. 
VlETHYL  red  recommended  for  titration  of  aconitine,  atropine,  rucmc, 
ihaeline,  codeine,  cocaine,  diamorphine,  emetine,  ethylmorphme,  noma- 
pine,  hyoscyamine,  morphine,  nicotine,  physostigmme,  strychnine, 

Bromocresol  purple  for  cinchonine,  cinchonidine,  cotarnine,  ethylhydio- 
ireine,  quinine  and  quinidine.  . 

Bromophenol  blue  for  delcosine,  narceine,  narcotine  and  pilocarpine. 

Distilled  Water,  pH  value  of,  obtained  as  pH  6-7  to  6_6,  using  dilute  methyl 
1  neutralised  with  sodium  hydroxide  colorimetncally. — Brit.  chem.  Abstr.,  t 

33.  ,  f 

A  buffer  mixture  of  succinic  acid  and  borax  for  pH  values  3-0  to  5-8,  and  ot 
:cinic  acid  and  potassium  hydrogen  phosphate  for  values  ol  O'©  to  y  -. 
biol.  Chem.,  1925,  135. 

Hydrogen-ion  control.  A  useful  summary.  It  is  pointed  out  that  as  the 
ion  concentration  of  N/10  HC1  is  0-0914  g.  per  litre  and  that  of  N/10  acetic 
d  0-00136  g.  per  litre  the  HC1  contains  almost  70  times  as  many  H-ions  as 
;  acetic  acid. — W.  A.  Taylor,  Pharm.  J.,  i/1928,  31. 


SCHEME  FOR  THE  RECOGNITION  OF  ORGANIC 
CHEMICAL  SUBSTANCES  USED  IN 
THERAPEUTICS 

The  following  scheme  is  intended  to  assist  in  the  recognition 
a  number  of  organic  chemicals,  both  natural  and  synthetic, 
jed  therapeutically.  It  frequently  happens  that  the  analyst  is 
Tied  upon  to  identify  such  substances,  and  without  some  guide 
te  search  is  sometimes  extremely  difficult. 

The  Preliminary  Tests  are  first  carried  out,  and  by  comparison 
•  the  results  with  the  tables,  some  idea  of  the  nature  of  the 
lbstance  may  be  obtained,  enabling  corroborative  tests  to  be  at 
ice  applied.  If,  however,  no  satisfactory  evidence  is  obtained 
om  the  preliminary  tests,  it  is  determined  whether  the  substance 
mtains  nitrogen,  sulphur,  halogens  or  phosphorus,  a  more 
implete  classification  for  the  purposes  of  identification  being 

ised  on  the  elements  present.  -if 

Before  commencing  the  analysis  it  should  be  ascertained,  for 
sample  by  treatment  with  solvents,  whether  the  sample  is  one 
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compound  or  a  mixture,  and  if  the  latter  a  separation  by  chem: 
or  physical  means  should  be  effected.  No  general  rule  for 
isolation  of  the  constituents  can  be  given,  but  fractional  distillati 
crystallisation  and  solution  methods  are  usually  used,  and  extr 
tion  from  an  acid  or  alkaline  aqueous  solution  with  an  immisci 
solvent  is  often  helpful  when  one  component  has  basic  or  aci 
properties. 


PRELIMINARY  TESTS 

i.  The  Action  of  Heat 

A  small  quantity  of  the  substance  is  heated  on  a  piece  of  foil  or  on  the  < 
of  a  penknife  and  the  odour,  behaviour,  and  presence  of  any  inorganic  resit 
is  noted. 


Observations 


Compounds 


ODOUR  on  heating: 

(i)  Very  objectionable 

(ii)  Garlic-like 

(iii)  “Burning  sugar”  ... 


(iv)  Resembling  pyridine 
(or  “burnt 
feathers”) 


(v)  Phenolic 


(vi)  Aromatic 


(vii)  “Sweetish”  odour  ... 
(viii)  “Alcoholic” 

(ix)  Amine  odour 


(x)  Odour  of  burning 

animal  or  nitro¬ 
genous  matter 

(xi)  Pleasant  odour 


Given  by: — 

Acriflavine,  Benzocaine,  Carbromal,  Phenocol 
Physostigmine,  Yohimbine. 

Arsamin,  Chloralamide,  Disodium  Methy! 
arsonate,  Neoarsphenamine,  Sod.  Cacody 
Sulphonal,  Thiosinamine. 

Citrates,  Lactates,  Tartrates,  Sugars,  Calciui 
Saccharate,  Picrotoxin,  Strophanthin,  Gl> 
cerophosphates  (very  slight  odour). 

The  Purine  Bases,  Caffeine,  etc.,  and  the: 

compounds. 

Amidopyrine,  Apomorphine,  Morphine,  Cir 
chona  alkaloids,  Malachite  Green,  Phenazont 
Amylocaine  Hydrochloride,  Strychnine. 

Inorganic  Benzoates,  Salicylates  and  Pheno 
sulphonates,  Phenol  compounds. 

Dimol,  Potassium  Hydroxyquinoline  Sulphat 
T  ribromophenol . 

The  characteristic  odour  of  Salicylic  Aci 
on  heating  is  obtained  with  all  its  organ: 
derivatives. 

Aconitine,  Atropine,  Cinchophen,  Cocain 
Colchicine,  Hyoscine,  Papaverine,  Sod.  Cir 
namate,  Sod.  Hippurate. 

Allantoin,  Picrotoxin,  Resorcin,  Saccharii 
Ethylmorphine. 

Chlorbutol,  Homatropine,  Soluble  Barbiton 
Urethane. 

Amydricaine  Hydrochloride,  Amylocaii 
Hydrochloride,  Apomorphine,  Betaine,  Co 
chicine,  Cryogenine,  Ethylmorphine,  Hex: 
mine,  Papaverine,  Pilocarpine,  Piperazin 
Sodium  Hippurate,  Urea,  Emetine  Hydr< 
chloride  (resembling  haddock). 

Albumin  Tannate,  Bile  Salts,  Dimol,  Nuclei 
Silver  Proteinates,  Eurobin. 

Sparteine  Sulph.  (pea-like). 

Atropine  (nasturtium-like). 
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Observations 


Compounds 


PPEARANCE  on  heating: 
(i)  Low-melting  solids 
(below  100°) 


(ii)  Coloured  fumes 

(a)  of  Iodine 

(b)  Yellowish- 
brown 

(iii)  Incandescent 

residue 

(iv)  Yellow  sparks 

(v)  Boils  and  volatilises  j 
without  appreciable 
charring. 


Acetophenone,  Oxalic  Acid,  Stearic  Acid, 
Benzocaine,  Betol,  Bromal  Hydrate,  Chloral 
Hydrate,  Chlorbutol,  Cocaine,  Colchicine 
Salicyi.,  Coumarin,  Guaiacol  Benz,  and  Carb., 
Homatropine,  Phenazone  Salicylate,  Physos- 
tigmine,  Piperazine  Tartrate,  Salacetol,  Salol, 
Thiosinamine,  Thymol,  Tribromophenol, 

Urethane.  T 

Alkaloidal  Periodides,  Emet.  Bism.  Iodide, 
Iodoform,  Thymol  Iodide,  Tetraiodopyrrol. 
Acriflavine,  Chysarobin,  Colchicine,  Eurobin, 
Fluorescein.  . 

From  Calcium  and  Magnesium  Salts. 

Gallic  Acid,  Alum.  Aceto-tart.,  Zinc  Sul- 
phocarb.,  Urea. 

Acetylsalicylic,  Malic,  Oxalic  and  Succinic 
Acids 

Chloraiamide,  Cryogenine,  Holocain,  Naphtha¬ 
lene  Tetrachloride,  Phenazone,  Piperazine, 
Proponal,  Urea. 


If  an  inorganic  residue  is  obtained  on  ignition  the  substance  is  probably 
e  metallic  salt  of  an  organic  acid  or  phenol,  and  the  following  compounds, 
issified  according  to  the  metal  present,  are  frequently  employed  therapeutically, 
most  cases  tests  for  the  acidic  radicle,  which  can  usually  be  separated  as  th 


UlUlli  oau  uy  uwuiivnv 

Fhe  Metal  present  in 
Residue  after  Ignition 

Compounds  to  be  Examined  for: — ■ 

Aluminium 

Aceto-tartrate. 

Antimony 

(with  Sodium) 

Sodium  Antimonyltartrate. 

(with  Potassium) 

Potassium  Antimonyltartrate. 

Bismuth 

(with  Sodium  or 
Potassium  or  both) 

The  Alkali  Bismuthyl  Tartrates. 

Benzoate,  Citrate,  Gallate,  Oxyiodogallate, 
Naphthol,  Tribromophenol,  Salicylate,  etc. 

Acetylsalicylate,  Formate,  Lactate,  Glycero¬ 
phosphate,  Saccharate,  Guaiacolsulphonate. 

N.B. — Calcium  and  Sodium  are  found  in  the 
residues  from  extracts  and  naturally  occurring 
substances. 

Calcium 

Iron 

Ammon.  Citrate,  Tartrate,  Oxalate,  etc. 

Glycerophosphate,  Peptonate,  Valerianate. 

Magnesium 

Acetylsalicylate,  Borocit.,  Glycerophosphate, 
Ricinoleate. 

Manganese 

Potassium 

Butyrate,  Glycerophosphate. 

Acetate,  Oxalate,  Borotart.,  Citrate,  Formate,  etc. 

Silver 

Colloidal.  Proteinates,  Nucleinate,  etc. 

Sodium  ... 

Indigo  Carmine. 

Soluble  Barbitone,  Mercurochrome,  Neoar- 
sphenamine,  Acetate,  Formate,  Glycerophos¬ 
phate,  Salicylate,  etc. 

Bile  Salts. 

Zinc  •••  •••  ••• 

Oleate,  Phenolsulphonate,  Valerianate. 

N.B. — Zinc  salts  are  obtained  on  igniting  some 
commercial  dyes,  e.g.,  Methylene  Blue,  Mala¬ 
chite  Green. 
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2.  The  action  of  Concentrated  Sulphuric  Acid 

About  0-2  g.  of  the  substance  is  treated  with  1  ml.  of  sulphuric  acid  at  firs, 
cold  and  then  with  heating. 


Observations 

Compounds 

Cold  Sulphuric  Acid: — 

Insoluble  .  . 

Saturated  and  aromatic  hydrocarbons  and 
their  halogen  derivatives: — Benzene,  Xylol, 
etc. 

Effervescence — 

(i)  HC1,  HBr,  HI  .  . 

From  salts  with  organic  bases,  e.g.: — 

Alkaloidal  Hydrochlorides,  Acriflavine, 
Betaine  Hydrochloride,  Procaine  Hydro- 

(ii)  Chlorine 

Odour  of  Sulphur  Dioxide 
Coloration — 

(i)  Deep  red 

chloride,  etc. 

Chloramine  and  Dichloramine-T. 
Neoarsphenamine. 

With  certain  glycosides,  e.g.: — 

Salicin,  Amygdalin,  Arbutin. 

(ii)  Light  red 
(iii)  Green 

Aloes,  Acriflavine,  Iodised  Oils,  Proflavine, 
Phenolphthalein,  Santalol. 

Nicotine,  Physostigmine. 

Methylene  Blue. 

Strophanthin  (changes  to  brown). 

(iv)  Blue 

Hot  Sulphuric  Acid: — 

Effervescence — 

(i)  Without  charring 

Amyl  Nitrite  (changes  to  brown). 

Formic  Acid,  Oxalic  Acid,  Betaine  Hydro¬ 
chloride,  Urea. 

(ii)  With  blackening 

Carbohydrates,  some  glycosides,  Hydroxy- 
acids  such  as  Citric,  Tartaric,  Lactic. 
Apiol,  Malachite  Green. 

Iodine  evolved  .  . 

Ethyl  Iodide,  Bismuth  Oxyiodogallate,  Emetine 
Bismuth  Iodide,  Thymol  Iodide,  Tetraiodo- 
pyrrol. 

Pungent  Vapours — 
Without  effervescence 
and  blackening 

Acetic,  Benzoic,  Salicylic,  Succinic,  Acetyl- 
salicylic  Acids,  Phenols  and  metallic  deri¬ 
vatives. 

No  blackening  .  . 

Brometone,  Chlorbutol,  Chloral  Hydrate. 
Benzoic,  Salicylic,  Acetylsalicylic,  Meconic 
Acids  and  many  of  their  compounds; 
Phenol. 

Allantoin  (red  soln.),  Alloxan  (yellow  soln.), 
Amidopyrine,  Amydricaine  Hydrochloride, 
Chloralamide  (chloral  odour),  Ethyl  Bromide 
Fluorescein,  Purine  Bases. 

3.  The  action  of  Alkali. 

Test  solubility  of  substance  in  water,  then  add  strong  caustic  soda  solutio 
and  warm. 
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Observations 

oluble  in  water 


laustic  Soda  with 
Heating:— 

Substance  dissolves 
Precipitate  forms 


Odour  of  Ammonia 

Odour  of  Amine 

Coloration — 

(i)  Deep  red 
(ii)  Yellow  cold  turn¬ 
ing  red  on  warming 
Fluorescence 


Compounds 


The  following  classes  of  common  compounds 

are  soluble: —  ,  ,  .  ,  , 

Lower  members  of  Monohydric,  and  also 
Di-  and  Trihydric  Phenols. 

Lower  members  of  Aliphatic  Alcohols,  Acids, 
Amines,  Amides,  Amino-Acids,  Alde¬ 
hydes,  Acetone. 

Glycosides  are  fairly  soluble. 

Carbohydrates,  except  Starch  and  Cellulose. 
Salts  of  organic  acids  or  bases. 


Acids,  Amides,  Phenols,  some  Esters. 

This  may  be  hydroxide  from  metallic  salt 
(which  would  be  detected  in  Test  1). 

Organic  Base  from  Salts  (Morphine  dissolves 
in  excess  KOH). 

From  Ammonium  Salts,  Amides,  Ureides, 
Urea  compounds,  Chloralamide. 

From  salts,  e.g.,  Aniline  Hydrochloride, 
Acetanilide,  Exalgin. 

Phenolphthalein. 

Many  sugars. 

Fluorescein,  Eosin. 


Reaction  for  Alkaloids 

"he  solution  should  be  tested  fer  alkaloids  by  means  of  the  usual  reagents 
h  as  Mayer’s  reagent,  gold  chloride  or  picric  acid.  The  table  below  may  be 
ful  in  the  identification  of  a  common  alkaloid. 

n  addition  to  the  synthetic  Cocaine  substitutes  the  following  bodies  react  in 
le  cases  like  alkaloids: — 

homethylformine,  Amidopyrine,  Phenazone,  Phenocoll,  Piperazine,  Pipen- 
e,  Potassium  Hydroxyquinoline  Sulphate,  Pyridine,  Quinoline,  I  hiosinamme, 
[  some  dyes  such  as  Acriflavine. 

rhe  purine  bases,  Caffeine,  Theobromine,  Theophylline,  do  not  respond  to 
ny  of  the  usual  tests. 

Reaction  with  Fehling’s  Solution 

t  should  be  determined  whether  the  substance  reduces  Fehling  s  beiore  and 
;r  hydrolysis  with  dilute  acid. 


ubstances  readily  reduc¬ 
ing  Fehling’s  Solution 
before  hydrolysis. 


Substances  readily  reduc¬ 
ing  Fehling’s  Solution 
only  after  hydrolysis. 


Monosaccharides:  Dextrose,  Lasvulose,  Man¬ 
nose,  etc. 

Disaccharides:  Lactose,  Maltose,  etc.  Feh¬ 
ling’s  is  also  reduced  by  some  aldehydes, 
e.g.,  Chloral,  and  polyhydric  phenols,  e.g., 
Resorcin,  Pyrogallic  Acid,  and  by  Amylo- 
caine  Hydrochloride,  Camphoric  Acid, 
Chloroform,  Chloralamide,  Creatinine,  Cryo- 
genine. 

Disaccharides:  Sucrose. 

Glycosides:  Aesculin,  Salicin,  etc. 
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If  sufficient  data  for  identification  have  not  been  obtained  from  the  ab 
tests  the  compound  should  be  examined  for  nitrogen,  sulphur,  halogens 
phosphorus.  Lassaigne’s  method  is  usually  satisfactory,  and  consists  in  adc 
about  0-1  g.  of  the  substance  to  a  small  piece  of  clean  molten  sodium  in  a  t: 
tube,  and,  after  thorough  heating,  the  mass  is  carefully  treated  with  water 
filtered. 

Nitrogen 

A  portion  of  the  above  solution  is  tested  for  cyanide  by  heating  with  ferr 
sulphate,  making  acid  with  hydrochloric  acid  and  adding  1  drop  of  fe 
chloride  solution.  A  blue  solution  or  precipitate  of  Prussian  blue  indicates 
presence  of  nitrogen  in  the  substance.  Cyanamide,  given  by  urea  and  derivath 
should  also  be  tested  for  by  means  of  silver  nitrate,  the  silver  salt  being  solu 
in  nitric  acid  but  insoluble  in  ammonia.  Sodium  sulphocyanide  may  be  fom 
if  the  substance  contains  nitrogen  and  sulphur. 

Sulphur 

The  formation  of  a  deep  violet  colour  on  adding  a  small  crystal  of  sodi 
nitroprusside  to  some  of  the  solution  from  the  sodium  ignition  indicates 
presence  of  sulphur.  The  solution  may  also  be  tested  for  sulphide  by  means 
lead  acetate. 

Halogens 

These  are  identified  in  the  usual  way,  after  removal  of  hydrocyanic  acic 
necessary,  by  boiling  some  of  the  above  solution  with  nitric  acid. 

Phosphorus 

This  element  can  be  detected  as  phosphate  after  ignition  of  the  substai 
with  potassium  carbonate  and  potassium  nitrate. 

It  is  now  possible  to  decide  to  which  of  the  following  groups  the  unkno 
compound  belongs: — 


GROUP  I.  Organic  compounds  not  containing  halogens,  nitrogi 

sulphur  or  phosphorus , — see  below. 

GROUP  II.  Compounds  containing  halogens  (and  free  from  ph 

phorus  sulphur  or  nitrogen),  page  235. 

GROUP  III.  Compounds  containing  nitrogen  (and  free  from  haloge 

sulphur  and  phosphorus),  page  235. 

GROUP  IV.  Compounds  containing  sulphur  (and  free  from  haloge 

nitrogen  and  phosphorus),  page  238. 

GROUP  V.  Compounds  containing  nitrogen  and  sulphur  (and  f 

from  halogens  and  phosphorus),  page  238. 

GROUP  VI.  Compounds  containing  nitrogen  and  halogens  (a 

free  from  sulphur  and  phosphorus),  page  238. 

GROUP  VII.  Compounds  containing  halogens,  nitrogen  and  sulph 

(phosphorus  absent),  page  238. 

GROUP  VIII.  Compounds  containing  phosphorus ,  page  238. 

The  distinguishing  tests  in  each  group,  which  should  be  carried  out  in 
order  given,  together  with  a  knowledge  of  the  physical  properties  of  the  substai 
should  enable  it  to  be  identified  with  the  aid  of  the  special  tests  in  the  Corrobo 
tive  Chart.  When  the  groups  contain  a  large  number  of  compounds  they 
divided,  as  far  as  possible,  according  to  their  chemical  type,  which  sho 
enable  any  uncommon  medicinal  body,  not  mentioned  in  the  scheme,  to 
classified. 


GROUP  I.  Organic  Compounds  not  containing  Halogens,  Nitrog 

Sulphur  or  Phosphorus. 

i.  Acids 

By  treatment  with  sodium  carbonate  or  by  an  approximate  titration,  us 
N/l  sodium  hydroxide  and  phenolphthalein,  it  should  be  determined  whet 
the  substance  is  an  acid.  A  neutral  solution  of  the  sodium  salt  is  then  tes 
with  ferric  chloride  and  calcium  chloride,  the  behaviour  of  some  common  ac 
being  shown  in  the  following  table.  The  polyhydric  phenols,  such  as  pyroga 
acid,  and  also  a  few  acids  containing  nitrogen,  although  not  belonging  to  i 
group,  are  also  included  for  convenience. 
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tie  of  The  Common  Acids 


Reagent 


:rric  Chloride. 


Dalcium  Chloride 

to  cold  solution. 


Observations 


Purple  Coloration. 

(i)  Not  discharged 
acetic  acid. 


by 


Acids 


(ii)  Discharged  by  acetic 
acid. 

Red  Coloration. 

(i)  Discharged  by  HC1 
to  yellow  colour. 

(ii)  Not  discharged  by 
HC1  but  by  HgCla. 

(iii)  Not  discharged  by 
HC1  or  HgCla. 

(iv)  Blackened  by  excess 
of  KOH  solution. 

Coloured  Precipitate. 

(i)  Buff  coloured.  The 
addition  of  HC1  gives 
white  crystalline  body. 

(ii)  Reddish-brown  ppt. 

(a)  Giving  clear  solu¬ 
tion  with  HC1. 

(b)  White  crystals  with 

HC1 

Blue -black,  giving 
brown  solution  with 

HaSO*. 

Prussian  blue,  dis¬ 
charged  by  NaOH. 

(v)  Brown  solution  giving 
Prussian  blue  on  add¬ 
ing  SOa. 


(iii) 


(iv) 


(i)  White  precipitate  sol¬ 
uble  on  boiling. 

(ii)  White  ppt.  soluble  in 
HC1  but  insoluble  in 
acetic  acid. 

(  ii)  Crystalline  powder 
soluble  in  HC1  and 
acetic  acid. 


calcium  Chloride 

on  boiling. 


Salicylic  Acid.  Acetyl- 
salicylic  Acid  also  gives 
this  on  warming  with 
the  reagent. 

Carbolic  Acid. 


Formic  and  Acetic  Acids. 
Sulphocyanic  Acid. 
Meconic  Acid. 
Pyrogallic  Acid. 


Benzoic,  Hippuric  and 
Cinnamic  Acids. 


Succinic  and  Phthalic 
Acids. 

Uric  Acid. 

Gallic  and  Tannic  Acids. 


Ferrocyanic  Acid. 
Ferricyanic  Acid. 


(i)  White  ppt.  on  adding 
1  drop  ammonia  solu¬ 
tion,  and  soluble  in 
acetic  acid. 

(ii)  White  ppt.  on  adding 
equal  volume  of  alco¬ 
hol.  Soluble  in  acetic 
acid. 

(iii)  Greyish-white  ppt. 
Soluble  in  HC1  to 
pinkish  solution. 


Malonic  Acid. 

Oxalic  Acid. 

Tartaric,  Fumaric  Acids. 


Citric  Acid. 


Malic  Acid. 


Tannic  and  Gallic  Acids. 


■her  acids  which  should  be  tested  for  are  Agaric,  Cacodylic,  Camphoric, 
ialic,  Coumaric.  Valerianic,  Oleic  and  Stearic  acids  have  a  characteristic 

ir  or  appearance. 
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2.  Phenols  and  Lactones 

The  presence  of  these  compounds  is  indicated  by  solubiiity  in  sodii 
hydroxide  solution  but  not  in  sodium  carbonate. 

Phenols. — Phenol,  Thymol,  a-  and  (3-Naphthol,  Dimol  (contains  also  so> 
nitrogenous  matter). 

Lactones,  dissolving  slowly  in  hot  alkali  and  reprecipitated  by  acid 
Coumarin  (has  characteristic  odour  and  gives  yellow  solution  with  caus 
alkali),  Santonin. 


3.  Aldehydes  and  Ketones 

Aldehydes  reduce  ammoniacal  silver  nitrate  and  give  colour  with  Schi 
reagent.  Ketones  and  aldehydes  form  derivatives  with  phenylhydrazine  a 
semicarbazide,  the  melting-points  of  which  are  useful  for  identification,  a 
many  give  crystalline  compounds  with  sodium  bisulphite. 

The  following  should  be  tested  for: — Acetaldehyde,  Formaldehyde,  Parafor 
Benzaldehyde,  Acetone,  Acetophenone. 


4.  Esters 

These  compounds,  when  hydrolysed  by  alkali,  yield  an  acid  and  an  alcol 
or  phenol. 

(i)  Esters  derived  from  alcohols  usually  have  a  pleasant  odour. 

Ethyl  Acetate,  Amyl  Valerianate,  Methyl  Salicylate,  Benzyl  Benzo; 
and  Succinate. 

(ii)  Esters  derived  from  phenols  and  used  therapeutically  are  often  coi 
pounds  of  either  Salicylic  Acid  or  Guaiacol. 

Salacetol,  Salicyl  Salicylate,  Salol,  Guaiacol  Benzoate,  Cinnama 
Carbonate,  Camphorate,  Salicylate,  Valerianate. 


5.  Hydrocarbons 

These  are  insoluble  in  cold  sulphuric  acid;  aromatic  compounds  ha 
characteristic  odour,  and  must  be  identified  by  physical  properties. 

Benzene,  Light  Petroleum,  Toluene,  Xylene,  Paraffin. 


6.  Mercury  Compounds 

The  substance  should  be  tested  for  mercury  after  destroying  organic  mat 
with  concentrated  sulphuric  and  nitric  acids. 

Common  compounds  are  the  Benzoate,  Carbolate,  Lactate,  Oleate,  Phena 
Salicylate,  Succinate,  Succinimide;  Mercurochrome,  Flumerin. 


7.  Compounds  Soluble  in  Water. 

Carbohydrates  (except  Starch  and  Cellulose)  Aliphatic  Alcohols ,  Glycosu 
(moderately  soluble),  Polyhydric  Phenols. 

(i)  Sugars  and  Glycosides. 

These  would  have  been  indicated  by  Preliminary  Test  5.  Glycosic 
likely  to  be  present  are: — Aesculin,  Digitalin,  Digitoxin  (not  very  solul 
in  water),  Salicin,  Phloridzin,  Strophanthin. 

(ii)  Common  Alcohols. 

Methyl,  Ethyl,  Propyl  and  Isopropyl,  Amylene  Hydrate  (camphoraceo 
odour). 

(iii)  Polyhydric  Phenols. 

Resorcinol,  Pyrogallol. 
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3.  Substances  having  Characteristic  Physical  Properties 

The  following  members  of  this  group  can  be  recognised  by  properties  such 
is  odour  and  appearance. 


Liquids 

Solids 

Substance 

Distinguishing 

Property 

Substance 

Distinguishing 

Property 

Apiol  (may,1 
however,  be 
crystalline) 

Amyl 

Alcohol 

Green  liquid. 

Peculiar  odour. 

Characteristic  odour. 

Aloes,  Aloin 

Coumarin 

Podophyllin 

Yellowish-brown  with 
characteristic  odour. 

Fragrant  odour.  Sub¬ 
limes  at  100°. 
Characteristic  odour. 

|  Capsicin 

Reddish-brown  oily 
mass. 

Acetophenone 

Odour  resembling  al¬ 
monds  and  jasmine. 

Resorcinol 

Mono¬ 

acetate 

Oily  substance  with 
slight  acetic  acid 
odour. 

Terpin 

Hydrate 

Slightly  aromatic  odour 
Sublimes  at  100°. 

Santalol 

Characteristic  odour. 

_ 

Test  specially  for  the  neutral  compounds  Podophyllotoxin,  Cantharidin, 
Elaterin.  Also  for  Anthrarobin. 


GROUP  II.  Compounds  containing  Halogens.  (Nitrogen,  Sulphur  and 

Phosphorus  being  absent.) 

The  following  are  commonly  occurring  substances: — 

Chlorine  Compounds. 

Amylene  Chloral,  Butylchloral,  Ethyl  Chloride,  Carbon  Tetrachloride, 
Chlorbutol,  Chloral  Hydrate,  Chloroform,  Naphthalene  Tetrachloride. 

Bromine  Compounds. 

Bromal  Hydrate,  Brometone,  Bromoform,  Camphor  Monobromide  Ethyl 
Bromide,  Tribromophenol  and  Bismuth  Salt. 

Iodine  Compounds. 

Ethyl  Iodide,  Thymol  Iodide. 

Iodised  oils. 


GROUP  III.  Compounds  containing  Nitrogen.  (Halogens,  Sulphur  and 

Phosphorus  being  absent.) 

i.  The  Alkaloids 

Members  of  this  class  of  compounds,  including  some  synthetic  cocaine 
substitutes,  would  be  indicated  by  Preliminary  Test  4. 

In  the  following  table  most  of  the  substances  in  general  use  are  arranged 
according  to  their  behaviour  with  certain  reagents,  and  by  testing  with  these 
in  the  order  named  it  is  possible  to  determine  rapidly  in  which  group  an  unknown 
alkaloid  occurs,  when  it  is  identified  by  physical  properties  and  special  reactions. 

In  each  test  about  2  ml.  of  a  1  %  solution  of  the  alkaloidal  salt,  or  saturated 
if  less  soluble,  and  a  few  drops  of  the  reagent  are  used,  an  immediate  precipitate 
only  being  noted.  Before  adding  potassium  ferrocyanide  5%,  platinum  chloride 
5%,  potassium  chromate  5%,  or  picric  acid,  the  solution  is  slightly  acidified  with 
dilute  hydrochloric  acid.  Perchloric  acid  and  N/10  potassium  permanganate 
are  added  to  the  neutral  solution. 

It  must  be  remembered  that  this  scheme  is  intended  only  as  a  guide,  and 
results  must  not  be  interpreted  too  rigidly,  since  uncommon  alkaloids  are  not 
included,  and  also  anomalous  results  might  possibly  occur  with  impure  alkaloids 
or  with  any  deviation  from  the  above  conditions. 
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Reagent 

Alkaloids  which  give  a  dis¬ 
tinct  precipitate  with  the 
reagent 

Other  Alkaloids 
which  give  a  dis¬ 
tinct  ppt.,  but 
which  would  be 
detected  in  pre¬ 
vious  groups 

I.  Potassium  Ferro- 
cyanide  in  slightly 
acid  solution. 

Apomorphine  Emetine 
Berberine  Papaverine 

Cinchonidine  Quinidine 
Cinchonine  Strychnine 

(Yohimbine  if  impure). 

II.  Perchloric  Acid 

to  neutral  solution. 

(i)  Immed.  reducing  KMnOA 
Aconitine 

Hydrastine 

Veratrine 

(ii)  Not  reducing  KMnOt  immed. 

Cocaine  Ergotinine 

Holocain 

Berberine. 

Emetine. 

Papaverine. 

Strychnine. 

III.  Platinic  Chloride 

in  slightly  acid 
solution. 

Diamorphine 

Nicotine 

Quinine 

Apomorphine. 

Berberine. 

Cinchonidine. 

Cinchonine. 

Emetine. 

Hydrastine. 

Holocain. 

Papaverine. 

Quinidine. 

Strychnine. 

IV.  Potassium  Chro¬ 
mate  in  slightly 
acid  solution. 

Yohimbine 

(If  impure,  yohimbine  may 
precipitate  in  the  potassium 
ferrocyanide  group) 

All  the  alkaloids 
previously  men¬ 
tioned  give  ppt. 
except  Aconi¬ 
tine,  Ergotinine 
and  Nicotine. 

V.  Picric  Acid  in 

slightly  acid  solu¬ 
tion. 

(i)  Immed.  reducing  KMnOi 

Codeine  Morphine 

Ethylmor- 

phine  Narceine 
Gelsemine  Eserine 

(ii)  Not  reducing  KMnOx  immed. 

Amydricaine  Hyoscyamine 
Atropine  Procaine 

Benzamine  Sparteine 

Homatropine  Stovaine 
Hyoscine 

All  the  alkaloids 
previously  men¬ 
tioned  give  a 
ppt.  with  this 
reagent. 

VI.  Mayer’s  and  Gold 
Chloride. 

Coniine 

Pilocarpine 

All  the  alkaloids 
in  this  table  give 

ppt. 

Colour  Reactions  with  Froehde’s  Reagent 
A  few  drops  of  the  reagent  are  added  to  a  little  of  the  dry  alkaloid  in  a  whit 
dish,  the  colour  being  observed  after  a  few  minutes.  Colorations,  being  du 
to  reduction  of  the  reagent,  are  also  given  by  some  non-alkaloidal  substances 
e.g.,  Salicin,  Phloridzin,  Colocynthin. 
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The  following  alkaloids  give  a  distinct  colour: — 


Apomorphine  (bluish-green) 
Berberine  (dark  greenish-brown). 
Codeine  (bluish-green). 
Diamorphine  (red). 

Emetine  (green). 

Ethylmorphine  (yellow,  turning 
green). 

Hydrastine  (green). 


Morphine  (deep  red). 
Narceine  (reddish-green). 
Nicotine  (red). 

Papaverine  (bluish-green). 
Quinidine  (pale  green). 
Quinine  (pale  green). 
Veratrine  (red). 
Yohimbine  (violet). 


The  following  also  behave  in  some  respects  like  alkaloids: — Amidopyrine, 
ridine,  Phenazone,  Phenocoll,  Piperazine,  Piperidine,  Quinoline. 

Ferro-  and  ferricyanides  used  to  differentiate  numerous  alkaloids 
croscopically. — W.  M.  Cumming  and  D.  G.  Brown,  Pharm.  J .,  ii/1925,  141. 
Purine  Bases 

These  are  weak  bases  reacting  with  only  a  few  alkaloidal  reagents,  and  are 
aracterised  by  giving  the  murexide  test,  see  Caffeine,  p.  257. 

Caffeine,  Theophylline,  Theobromine  and  also  their  compounds  with  sodium 
its  such  as  Theobromine  Sodium  Salicylate.  Uric  Acid. 

Urea  Compounds  and  Ureides 

Ureides  are  hydrolysed  by  strong  potassium  hydroxide,  slowly  in  some  cases, 
to  the  potassium  salt  of  the  acid  and  urea,  the  latter  compound  undergoing 
rther  decomposition  giving  potassium  carbonate  and  evolving  ammonia. 
J.B. — Amides,  e.g.,  Acetamide  and  Chloralamide,  also  yield  ammonia  on 
ating  with  alkali  solution,  but  without  formation  of  carbonate.)  Note  also 
ecipitation  with  Millon’s  reagent,  v.  Barbitone,  p.  253. 

Test  for  Urea  and  Urethane  (both  readily  soluble  in  water)  and  the  ureides 
loxan,  Allantoin,  Allobarbitone  (Dial),  Barbitone,  Phenobarbitone,  Proponal,, 
>neryl,  Veronal,  etc. 

Amines 

Test  for  primary  amines  by  the  carbylamine  reaction.  Warm  the  substance 
th  alkali  and  a  little  chloroform,  and  note  any  isocyanide  odour. 

This  reaction  is  not  given  by  primary  amines  capable  of  forming  non-volatile 
Its,  e.g.,  Aminophenols,  Aminocarboxylic  Acids,  Aminosulphonic  Acids. 

If  however,  after  heating,  a  sample  is  withdrawn  on  a  glass  rod  and  held  in 
e  current  of  air  breathed  out  from  the  nose,  the  carbon  dioxide  combines  with 
e  alkali  and  liberates  the  volatile  carbylamine  derivative,  the  odour  of  which 
on  becomes  noticeable. — J.  chem.  Soc.  Abstr.,  ii/ 1924,  430. 

( i )  Aliphatic  Primary  Amines 

After  solution  of  the  substance  in  excess  HC1  and  treatment  with  sodium 
trite  these  compounds  yield  an  alcohol  on  heating,  but  they  are  rarely  met 
th  except  as  the  amino-acids.  Asparagine,  for  example,  is  converted  into  malic 
id  by  nitrous  acid. 

(ii)  Aromatic  Primary  Amines 

These  bodies  form  a  diazonium  compound  with  sodium  nitrite  and  acid, 
lich  usually  couples  with  an  alkaline  solution  of  (3-naphthol  forming  dyes, 
d  also  gives  a  phenol  on  heating.  Examine  for  Aniline,  Benzocaine,  Phenocoll, 
>dium  Aminarsonate. 

The  following  give  reactions  for  a  primary  amine  after  hydrolysis: — 
Acetanilide,  Acetyl-p-amidosalol,  Phenalgin,  Phenacetin. 

(Hi)  Secondary  Amines 

Treatment  with  nitrous  acid  forms  a  nitroso  compound  which  can  be  identified 
r  Liebermann’s  reaction. 

Methylacetanilide  gives  the  secondary  amine,  methylaniline,  after  hydrolysis. 
The  following  compounds  give  colours  with  nitrous  acid: — 


Orthocaine 

Phenazone 


yellow  colour 
green  colour. 


Adrenaline  red  colour. 

Amidopyrine  violet  colour. 

Inorganic  Matter  Present 
Important  compounds  are  those  of  Silver,  e.g.,  Silver  Proteinates,  Colloidal 
Iver.  The  presence  of  inorganic  matter  in  compounds  of  this  group  may 
note  a  metallic  cyanide,  ferro-  or  ferricyanide. 

Mercury  Cyanide  and  Oxycyanide. 

A  mino- Acids 

These  are  neutral  compounds  usually  soluble  in  water  and  insoluble  in 
;ohol  and  ether. 

Common  substances  are: — 
ppuric  Acid. 

Hydrolysed  by  HC1  to  benzoic  acid  and  glycocoll. 


238 


THE  EXTRA  PHARMACOPCEIA 


Glycocoll. 

Gives  deep  blue  colour  with  CuS04  due  to  copper  glycocoll.  FeCl8  giv« 
intense  red  colour  discharged  by  acids. 

Anthranilic  Acid. 

Heated  with  calcium  oxide  yields  aniline.  Treatment  with  nitrous  acn 
and  warming  gives  salicylic  acid. 

Betaine 

Usually  occurs  as  the  hydrochloride  which  gives  a  very  acid  solution  in  wate 
Fusion  with  KOH  gives  trimethylamine. 

Forms  a  periodide  on  adding  a  solution  of  iodine. 

7.  Esters  of  Nitrous  and  Nitric  Acids 

Amyl  and  Ethyl  Nitrites  have  characteristic  effect  on  inhaling.  (See  Vol.  1 ,  p.  1 4S 
Glyceryl  Trinitrate,  Mannityl  Hexanitrate,  and  Erythntyl  Tetranitrate  ar 
readily  hydrolysed  giving  a  nitrate.  Being  very  explosive  they  usually  occu 
only  in  solution  or  massed  with  an  inert  substance. 

8.  Nitro- compounds 

Reduction  in  acid  solution  gives  primary  amines  which  can  be  identified  £ 
described  above.  Usually  poisonous  and  not  used  medicinally. 

GROUP  IV.  Compounds  containing  Sulphur.  (Halogens,  Nitroge 

and  Phosphorus  being  absent). 

Phenolsulphonates  of  Zinc  and  Sodium,  Sulphoricinates,  Sulphonal,  Thic 
resorcin. 

GROUP  V.  Compounds  containing  Nitrogen  and  Sulphur  (and  fre 

from  Halogens  and  Phosphorus). 

A  solution  of  the  substance  should  be  tested  for  sulphate,  and  if  present  tf 
organic  base,  which  is  probably  alkaloidal,  should  be  examined  as  describe 
in  Group  III,  p.  235. 

Other  substances  are: — Albumin  Tannate,  Bile  Acids  and  Salts,  Glycogei 
Indigo  Carmine,  Neoarsphenamine,  Potassium  Hydroxyquinoline  Sulphat 
Proflavine,  Saccharin,  Silver  Proteinates,  Thiosinamine. 

GROUP  VI.  Compounds  containing  Nitrogen  and  Halogens  (an 

free  from  Sulphur  and  Phosphorus). 

A  solution  should  be  tested  for  ionised  halogen  by  means  of  silver  nitrat 
which  indicates  the  presence  of  a  salt  of  an  organic  base.  The  latter  if  alkaloid 
is  described  in  Group  III,  p.  235. 

Chlorine  Compounds. 

Acriflavine,  Arsphenamine,  Betaine  Hydrochloride  ( v .  above),  Chloralamid 
Chloramine — T,  Dichloramine — T,  Fuchsine,  Malachite  Green. 

Cocaine  Substitutes,  e.g.,  Amydricaine,  Amylocaine,  Procaine,  etc.,  a: 
mentioned  in  Group  III,  p.  235. 

Bromine  Compounds 

Adalin,  Bromethylformine,  Bromo-valerianyl-urea,  Dibromo-tannin-gelati 
Iodine  Compounds 
T  etraiodopyrrol. 

GROUP  VII.  Compounds  containing  Halogens,  Nitrogen  and  Sulpht 

(Phosphorus  absent). 

Methylene  Blue,  Thiosinamine  Ethyl  Iodide. 

GROUP  VIII.  Compounds  containing  Phosphorus. 

Acid  Glycerophosphoric  and  Salts. 

Nuclein,  Nucleinic  Acid,  Lecithin. 

CORROBORATIVE  TESTS 

The  following  chart  gives  the  physical  constants  and  characte 
istic  reactions  of  many  medicinal  compounds.  It  will  be  four 
useful  in  confirming  results  obtained  by  the  preceding  method 
analysis.  The  data  obtained  with  the  tests  with  alkaloidal  reager 
are  of  special  interest  in  dealing  with  the  Purine  Bases ,  which 
general  do  not  precipitate,  or  with  some  non-alkaloidal  substance 
for  example,  phenazone ,  which  behave  like  alkaloids. 
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In  trying  the  effect  of  heat  about  OT  g.  in  a  3  by  J  in.  test-tube  should  be 
’►ed.  For  the  Bromine  Water  Test,  Mayer’s  Test,  Gold  Chloride  Test,  Picric 
cid  Test  and  Dragendorff’s  Test,  the  1  in  25  solution  of  the  substance  is  used, 
",  if  not  soluble  to  that  extent,  a  saturated  solution  is  employed. 

For  formulas  for  preparation  of  Mayer’s,  and  Dragendorff’s  Solution,  vide 
p.  24  and  62,  Gold  Chloride  solution  is  used  1  in  20. 

Other  alkaloidal  reagents  are  the  following: — 

Ammonium  Sulphomolybdate.  Froehde’s  Reagent.  Ammonium  molybdate, 
g.,  in  concentrated  sulphuric  acid,  100  ml. 

Erdmann’s  Reagent.  Mix  6  drops  of  nitric  acid  (sp.  gr.,  T25)  with  water, 
00  ml.,  add  10  drops  of  this  to  20  ml.  of  concentrated  sulphuric  acid. 
Mandelin’s  Reagent.  Sulphovanadic  acid.  A  1%  solution  of  sodium 
anadate  in  concentrated  sulphuric  acid. 

Mercuric  Chloride  Solution.  1  in  20. 

Platinic  Chloride.  1  in  20. 

PHOSPHOTUNGSTIC  Acid.  Dissolve  sodium  tungstate,  100  g.,  and  sodium 
hosphate,  70  g.,  in  water,  500  ml.,  and  acidify  with  nitric  acid. 
Phosphomolybdic  Acid.  Sonnenschein’s  Reagent.  Consists  of  a  solution 
f  sodium  phosphomolybdate  in  nitric  acid,  prepared  by  acidifying  a  warm 
ffution  (50°  to  60°)  of  sodium  phosphate  with  nitric  acid,  and  adding  an  excess 
f  ammonium  molybdate  solution.  The  yellow  precipitate  is  separated,  washed 
uth  water,  then  with  nitric  acid  and  dissolved  in  a  hot  solution  of  sodium 
arbonate  (using  as  little  as  possible).  The  solution  is  evaporated  to  dryness  and 
united  at  low  red  heat  till  all  ammonium  salts  are  volatilised,  the  residue  moistened 
nth  nitric  acid  and  again  ignited.  The  product,  consisting  of  sodium  phospho- 
lolybdate,  is  dissolved  in  ten  times  its  weight  of  wrater,  and  nitric  acid  (sp.  gr., 
•42)  added  until  the  precipitate  at  first  produced  redissolves. 

Tannic  Acid.  A  solution  of  tannic  acid,  1  g.,  in  water,  8  ml.,  and  alcohol,  1  ml. 
Wagner’s  Reagent.  Iodine  in  potassium  iodide.  Iodine,  5  g  •  potassium 
idide,  10  g.;  water,  100  ml. 

In  using  this  reagent,  e.g.,  in  testing  for  complete  extraction  in  alkaloidal 
ssays,  it  should  be  noted  that  water  saturated  with  ether  and  then  acidified 
ives  a  precipitate  of  iodine  on  adding  this  reagent.  The  precipitate  may  be 
istmguished  from  that  due  to  an  alkaloid  by  adding  water.  If  due  to  iodine  it 
ill  redissolve. 


Contractions  used  in  the 

a. 

=  after. 

ac. 

=  acid. 

ale. 

—  alcohol(ic). 

alk. 

=  alkaline. 

arom. 

=  aromatic. 

b. 

=  before. 

bl. 

=  blue. 

blk. 

—  black. 

brns. 

=  burns. 

br. 

=  brown. 

c. 

=  with. 

ch. 

=  chars. 

col. 

=  colour. 

crm. 

=  cream. 

dec’m. 

=  decomposes. 

dk. 

=  dark. 

dist. 

=  distillate. 

Drag. 

=  Dragendorff. 

eff. 

=  effervescence. 

gr. 

=  green 

inf. 

=  inflammable 

insol. 

—  insoluble 

m. 

=  melt(s). 

chart  are  as  follows: — 

misc. 
mod. 
od. 
or. 

ppt. 

pt.  = 

quick.  = 
react.  = 
res. 

rediss.  = 
sat.  = 
si.  — 
s.  = 

slow. 

sns.  = 
sol.  = 
str.  = 
sub.  — 

v.  = 
vap.  = 

vi.  = 
wh.  = 
yell.  = 


miscible. 

moderate. 

odour. 

orange. 

precipitate. 

partially. 

quickly. 

reactions. 

residue. 

redissolves. 

saturated. 

slight,  slightly. 

without. 

slowly. 

softens. 

solution. 

strongly. 

sublime  or  sublimate. 

very. 

vapour. 

violet. 

white. 

yellow. 


Analar  (British  Drug  Houses  Ltd.  and  Hopkin  &  Williams  Ltd.)  is  a  brand 
chemicals  for  analytical  purposes.  Chemicals  of  reagent  purity  are  also 

-tamable  under  the  names  Judex  (The  General  Chemical  and  Pharmaceutical 
3.,  Ltd.)  and  Sterhng  (Thomas  Tyrer  &  Co.,  Ltd.).  uarmaceuucal 
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No. 

Substance. 

Heat. 

M.p. 

°C. 

Sol. 

Aq. 

(1  in-) 

Sol. 

Alc. 

(1  in-) 

May¬ 

er’s. 

Gold 

Chl. 

Acid 

Pic¬ 

ric. 

Dra 

1 

Acetanilide 

M.,  sub., 
vap. 
bums. 

113 

-115 

210 

4i 

Nil 

Nil 

Nil 

| 

Br. 

ppt. 

2 

Acetannin 

M.,  ch., 
br.  vap.  c. 
acetic  od. 

V.  si. 

V.  si. 

Nil 

Nil 

Nil 

Nil 

3 

Acetone 

] 

Evap.  c. 
inflam, 
vap. 

Misc. 

Misc. 

Nil 

Nil 

Nil 

Nil 

4 

Acetophen¬ 

one 

Evaps., 
does 
not  ch. 

18 

V.  si. 

Misc. 

Nil 

Nil 

Nil 

Br. 

ppt. 

5 

Acetyl  -p- 
amidosalol 

M.,  turns 
yell.,  and 
ch.,  vap. 

180 

-185 

V.  si. 

SI. 

Nil 

Nil 

Nil 

Nil 

6 

Acid  Acetyl- 
salicylic 

M.c.  acetic 
od., 

ch.  vap. 

135 

-138 

400 

5 

Nil 

I 

Nil 

Nil 

Nil 

7 

Acid 

Agaric 

M.c.  eff., 
ch.,  br. 
dist.  and 
inf.  vap. 

About 

140° 

i  Insol. 

V.  si. 

Nil 

Nil 

Nil 

Nil 

8 

Acid 

Benzoic 

M.,  sub., 
brns.  c. 
irrit.  od. 

121 

-122 

450 

3 

Nil 

Nil 

Nil 

Nil 

9 

Acid 

Cacodylic 

M.,  ch. 
Garlic  vap. 
As  flame. 

About 

200 

i 

1 

4 

Nil 

Nil 

Nil 

Nil 

10 

Acid 

Camphoric 

M.,  sub.  c. 
inf.  vap. 

185 

-187 

About 

160 

About 

H 

j  Nil 

Nil 

Nil 

Nil 

1  1 

Acid 

Cholalic 

(Colalin) 

Part,  m., 
Ch.  c.  alk. 
inf.  vap. 

SI. 

About 

1 

1 

!  Nil 

j 

Nil 

Nil 

V.  s 
red 
br. 
PPt 

0. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0 

1 
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Special  Tests. 


Hydrolysed  by  HC1  or  KOH  sol.  to  aniline  and  acetic  acid. 
0-1  g.  boiled  with  HC1,  2  ml.,  then  mixed  with  3  ml.  of  phenol 
solution  (1  in  20)  and  5  ml.  of  sat.  chlorinated  lime  sol.,  turns 
br.-red  changing  to  blue  on  adding  AmOH  (Indophenol  Test, 
U.S.P. ).  Heated  with  boric  acid  over  a  naked  flame,  gives  yell, 
residue  and  sweet  od.  Phenacetin  gives  yell.,  phenazone  a 
pink,  and  naphthalene  an  orange. 

0*001  g.  in  5  ml.  wtr.  heated  with  NaOH  and  few  drops 
chloroform  gives  phenyl  isocyanide  od. 

Shaking  c.  ethyl  alcohol  and  sulphuric  acid  gives  od.  of  ethyl 
acetate. 


Oxidation  c.  K2Cr207  and  H2S04  gives  acetic  and  formic  acids. 
Combines  c.  chloroform  in  presence  of  caustic  alkali  to  form 
acetone-chloroform  (colourless  crystals,  m.p.  96°,  insol.  in 
water).  In  aq.  sol.  can  be  thrown  out  by  salts,  e.g.,  calcium 
chloride.  Iodoform  Test  see  Urine  Examination. 

0-00001  ml.  in  10  ml.  wtr.  warmed  to  70°.  1  g.  KOH  and  10 

drops  salicylaldehyde  gives  a  purplish-red  ring. 

0-01  g.  in  5  ml.  wtr.  with  hydro xylamine  hydrochlor.  forms 
acetoxime,  C6H5C(NOH)CH3  (white  ppt.,  m.p.  59°).  This 
by  boiling  c.  dil.  H2S04  in  glacial  acetic  acid  is  converted  into 
acetanilide  (Beckmann’s  reaction),  and  then  aniline  (od.) 
and  acetic  acid. 

Yields  salicylic  acid  on  hydrolysis  c.  NaOH.  Is  not  hydrolysed 
by  HC1.  Does  not  give  Isonitrile  Test,  but  on  adding  the 
chloroform  it  gives  a  br.-red.  When  hydrolysing  with  dilute 
NaOH  it  turns  blue,  changing  to  reddish- violet  on  boiling;  the 
blue  reappearing  on  cooling  is  changed  to  red  with  HC1. 

0  -0001  g.  in  5  ml.  wtr.  boiled  2  mins.  c.  HC1  a  few  drops,  neutral¬ 
ised  c.  NaOH  and  one  drop  FeCl3  added — purple. 


Turns  gelatinous  and  soapy  on  boiling  c.  wtr.  0-00001  g.  in 
5  ml.  wtr.  with  15  ml.  H2S04  cooled  and  a  few  drops  syrup 
added — purple  in  a  few  minutes. 


0-001  g.  in  0-5  ml.  wtr.  gives  light  buff  ppt.  c.  1  drop  FeCl3. 
Further  0-001  g.  warmed  si.  c.  3  drops  25%  formic  acid  and  the 
sol.  neutralised  c.  lime  water  and  evaptd.  to  dryness;  residue 
heated  in  sm.  tube  gives  benzaldehyde  od.  Lime  water  does  not 
ppt.  the  aq.  sol.  either  hot  or  cold.  Lead  acetate  does  not 
either,  but  it  ppts.  benzoates. 

0-005  g.  in  5  ml.  wtr.  and  a  few  drops  hypophosphorous  acid — 
cacodyle  odour  in  a  few  seconds. 


Gives  sublimate  of  anhydride,  m.p.  21*7°,  on  heating. 

Gives  blue  unstable  compounds  with  iodine  resembling  starch 
iodide. 

0*0001  g.  in  5  ml.  water  responds  as  Ac.  Agaric,  c.  H2S04- and 
syrup. 
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No. 

Substance. 

Heat. 

M.p. 

°C. 

Sol. 

Aq. 

(1  in-) 

Sol. 

Alc. 

(1  in-) 

May¬ 

er’s 

Gold 

Chl. 

Acid 

Pic¬ 

ric. 

Drag 

12 

Acid 

Cinnamic 

M.,  wh. 
sub.  and 
inf.  vap 

132 

-135 

SI. 

10| 

Nil 

Nil 

Nil 

Nil 

13 

Acid 

Citric 

M.,  ch., 
c.  inf.  vap. 

Bee. 
anhyd. 
at  135 
then 
M.  at 
153. 

0-6 

H 

Min¬ 

ute 

crys¬ 

tals 

on 

stand¬ 

ing. 

Nil 

Nil 

Nil 

14 

Acid 

Coumaric 

M.,  ch.  c. 
inf.  vap. 

200 

600 

12  (or 
less). 

Nil 

Nil 

Nil 

Nil 

15 

Acid 

Cresylic 

Evaps. 
vap.  brns. 

70 

i 

Misc. 

Nil 

Bl. 

ppt. 

grad. 

forms 

Nil 

V.  si. 

ppt. 

16 

Acid 

Gallic 

Fart  m.  and 
ch.,  or.  sub. 
and  br.  vap. 
brns. 

100 

(ap¬ 

prox.) 

5 

Nil 

Dir¬ 

ty 

br. 

ppt. 

Nil 

Nil 

17 

Acid 

Glycero- 

phosph. 

Evaps. 
Res.  effs. 
and  ch., 
vap.  brns. 

Misc. 

Misc. 

Nil 

Nil 

Nil 

Nil 

18 

Acid 

Hippuric 

M.  to  clear 
liq .,  ch.  c. 
inf.  and 
alk.  vap. 

187 

V.  si. 

30 

Nil 

Nil 

Nil 

Nil 

19 

Acid 

Malic 

M.  and 
sub. 

Abt. 

180 

1 

H 

Nil 

Nil 

Nil 

Nil 

20 

Acid 

Meconic 

Ch.  c.  wh. 
sub. and 
vap. 

— 

SI. 

48 

Nil 

Nil 

Nil 

Nil 

21 

Acid 

Nucleinic 

Ch.  c.  od. 
of  burnt 
feathers. 

Al¬ 

most 

insol. 

Insol. 

Nil 

Nil 

Nil 

Nil 

22 

Acid  Oleic 

Distils  c. 
si.  residue, 
ch. 

— 

Insol. 

55 

Nil 

Nil 

Nil 

Nil 

-to. 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 
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Special  Tests. 


0-0025  g.  oxidised  c.  KMn04  gives  benzaldehyde  od.  Can  be 
reduced  by  sodium  amalgam  to  hydrocinnamic  acid  (  (i-phenyl- 
propionic  acid).  Detected  in  presence  of  benzoic  acid  by 
suspending  in  5%  uranium  acetate  solution  and  exposing  to 
sunlight — in  a  few  minutes  od.  of  benzaldehyde  is  evolved, 
and  brown  ppt.  forms. — Allen. 

Denige’s  Test:  Add  mercuric  sulphate  solution  to  the  citrate  sol. 
On  warming,  this  solution  decolorises  KMn04,  giving  white 
ppt.  Visible  0-001  g.  in  5  ml.  wtr.  Tartaric  acid  gives  none. 

A  solution  is  boiled  with  a  little  K2Cr207,  and,  after  cooling, 
acetic  acid  and  sodium  nitroprusside  added  and  then  AmOH 
to  form  a  layer.  Acetone  from  the  citric  acid  gives  a  violet-red 
col.  at  the  surface  of  contact. — J.  chem.  Soc.  Abstr.,  ii/ 1 925,  246. 


Melted  with  KOH  gives  salicylate  and  acetate.  Aqueous 
solutions  of  alkaline  coumarates  are  fluorescent. 

0-0001  g.  in  5  ml.  wtr.  turns  brownish  with  NaN02  +  HCl, 
changing  to  reddish-brown  on  adding  a  few  drops  NaOH  sol. 


Aq.  sol.  gives  white  ppt.  with  potassium  antimonyltartrate 
solution. 

0-000125  g.  in  5  ml.  wtr.  on  adding  lime  water  gives  pink; 

0-00025  g.  gives  purple;  0-0005  g.  gives  blue-grey  ppt. 

0-^05  g.  in  5  ml.  wtr.  turns  brown  with  NaN02  alone. 

0-001  g.  in  5  ml.  wtr.  boiled  3  mins.  c.  HC1  gives  phosphoric 
acid  and  glycerin. 


Boil  0-01  g.  a  few  minutes  with  1  ml.  NaOH  and  neutralise  c. 
HC1.  Half  this  sol.  gives  buff  ppt.  c.  FeCl3  (benzoate).  Acidify 
the  other,  evap.  to  dryness,  extract  the  glycocoll  c.  ethyl  acetate. 
This  dissolves  freshly  pptd.  copper  carbonate  c.  deep  blue 
colour.  Copper  benzoate  if  present  does  not  interfere  and  if 
nec.  benzoic  acid  can  be  removed  with  ether  in  which  glycocoll 
is  insol. 

Treated  with  potash  and  bromine,  bromoform  is  formed. 


An  aqueous  solution  with  ferric  chloride  gives  a  red  colour  not 
discharged  by  hydrochloric  acid  or  mercuric  chloride  (distinc¬ 
tion  from  thiocyanate). 

Decomp,  on  boiling  c.  dil.  H2S04;  product  yields  phosphoric 
acid,  carbohydrates  and  xanthine  bases  (xanthine,  guanine,  etc.). 


Characteristic  odour.  Solidifies  at  4°  melting  again  at  about  14°. 
Pure  oleic  acid,  as  such,  does  not  redden  litmus,  but  does  in 
ale.  sol.  Nitrous  acid  converts  it  into  the  stereoisomeric 
elaidic  acid,  in  crystalline  leaflets,  m.p.  45°. 
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1 

No. 

Substance. 

Heat. 

M.p. 

°C. 

Sol. 

Aq. 

(1  in-) 

Sol. 

Alc. 

(1  in-) 

May¬ 

er’s. 

Gold 

Chl. 

Acid 

Pic¬ 

ric. 

Dra 

23 

Acid 

Oxalic 

M.  and 
sub. 

98-100 

9 

8 

Nil 

Nil 

Nil 

SI. 

ppt. 

24 

Acid 

Salicylic 

Sub.  vap. 
brns. 

158 

-159 

500 

3 

Nil 

Nil 

Nil 

Nil 

25 

Acid 

Sclerotic 

Ch.,  alk. 
vap.  brns. 

— 

Prac. 

all 

| 

Insol. 

1 

Nil 

Sl.br. 

ppt. 

Nil 

Red 

br. 

ppt. 

26 

Acid 

Stearic 

Sub.,  vap. 
brns. 

50-55 

Insol. 

18 

Nil 

Nil 

Nil 

Nil 

97 

Acid 

Succinic 

M.  and 
vol. 

Not 

below 

185 

20 

9 

Nil 

Nil 

Nil 

Br. 

ppt. 

28 

Acid 

Sulphanilic 

Ch.,  wh. 
vap.  c. 
aniline  od. 

De¬ 
comp, 
at  280- 
300 

About 

160 

Insol. 

Nil 

Grad. 

dar¬ 

kens 

and 

gives 

ppt. 

Nil 

Nil 

29 

Acid 

Tannic 

Part  m., 
ch.  c.  or. 
sub.  and 
br.  inf.  vap. 

H 

slowly 

, 

Nil 

< 

Gr.- 

bl. 

ppt. 

► 

Nil 

Nil 

30 

Acid 

Tartaric 

M.,  ch., 
vap.  brns. 

162 

-169 

0-8 

2i 

Cry¬ 

stals. 

on 

stan¬ 

ding 

Nil 

Nil 

Nil 

31 

| 

Acid 

Valerianic 

Evap.  c. 
str.  od., 
vap.  brns. 

30 

All 

props. 

Nil 

Nil 

Nil 

Nil 

32 

Aconitine 

Ch.  c. 
acrid 
vap. 

196 

-200 

de¬ 

comp. 

V.  si. 

40 

Wh. 

ppt. 

Yell. 

ppt. 

Yell. 

ppt. 

Br. 

ppt 

33 

Acriflavine 

Adalin,  see 

|  Carbromal. 

1 

Dark-red 
ac.  vap. 

5 

40 

Buff 

ppt. 

Red 

sol. 

fluor 

Buff 

ppt. 

Br 

ppt 

1 
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3. 

Brom. 

Aq. 

3 

Nil 

Special  Tests. 


A  neutral  salt  sol.  gives  ppt.  with  CaCl2  insol.  in  acetic  acid  but 
sol.  in  HC1.  Ppt.  c.  dil.  H2S04  decolorises  KMn04  on  warming. 


Wh. 

ppt. 


Violet  produced  by  0-0000025  g.  in  1  ml.  wtr.  c.  1  drop  Fe  Cl3  is 
just  visible;  0-000005  g.  is  distinct.  Use  narrow  tube  on  white 
ground.  Green  copper  salicylate  by  adding  CuS04  to  sol.,  not 
distinct  for  small  qties.  0-00005  g.  c.  0-5  g.  Ca(OH)2  hid.  to 
redness  in  sm.  tube  gives  phenol  od. 


D 


Br. 

ppt. 


Precipitated  by  tannic  acid  and  phosphomolybdic  acid. — 
Schmidt. 


Nil 


Acid  number  200—210. 


7  Nil  !  Forms  fluorescein  dyes  when  heated  with  resorcin  and  H2SG4. 


3  Wh.  ppt. 
with 
excess 


Neutral  sol.  of  salt  gives  br.  ppt.  c.  P'eCl3;  when  ppt.  is  washed, 
diss.  in  NH4OH  and  sol.  filtered,  sol.  gives  ppt.  c.  BaCl2  and 
equal  vol.  of  alcohol. 


V.s’ly 

stringy 

ppt. 


Gives  ppt.  c.  gelatin,  Pb(N03)2(c.  0-0001  g.),  Bi(N03)3  (ditto), 
and  ammoniacal  copper  solution  (distinctions  from  gallic  acid). 
0-0001  g.  gives  bl.  c.  FeCl3.  Is  hydrolysed  into  gallic  acid  and 
dextrose  by  boiling  with  dilute  sulphuric  acid.  Gives  brown 
with  NaNOa. 


Nil 


Nil 


To  a  neutral  sol.  add  AgN03;  white  silver  tartrate  is  pptd.  On 
just  dissolving  in  dilute  NH4OH  and  warming,  a  silver  mirror  is 
obtained  if  test-tube  is  clean. 

To  aq.  sol.  add  1  drop  FeS04,  3  drops  PI202  and  excess  NaOH — 
deep  vi.  colour. 

Has  a  characteristic,  unpleasant  odour.  Phased  CaCl2  separates 
the  acid  from  its  aqueous  solution.  Zn  and  Ag  salts  are  insol. 


Yell. 

ppt. 


0-001  g.  warmed  c.  4  drops  H2S04  (sp.  gr.  1-75)  and  a  crystal  of 
resorcin  added,  the  liquid  becomes  reddish-violet  in  about  20 
mins.  0-000001  g.  produces  tingling  and  numbing  on  the 
tongue.  0-0001  g.  c.  dil.  acetic  acid  gives  red  ppt.  c.  KMn04 
not  changed  c.  bromine  water. 


Nil  Dilute  solution  is  yellow,  strong  solutions  red  with  deep  green 
fluorescence;  gives  HC1  on  heating  with  H2S04,  as  distinct 
from  proflavine. 

Bulky  yell.  ppt.  c.  10%  sol.  sod.  salicyl. 
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No. 

Substance. 

Heat. 

M.p. 

°C. 

Sol. 

Aq. 

(1  in-) 

Sol. 
Alc. 
(1  in-) 

May¬ 

er’s 

Gold 

Chl. 

Acid 

Pic¬ 

ric. 

34 

Adrenaline 

Reddish 
ch.  c. 
alk.  vap. 

205 

-212, 

de¬ 

comp. 

V.  si. 

1  ' 

V.  si. 

Nil 

Vi. 

Nil 

35 

iEsculin 

M.  c.  si. 
eff.,  ch.  c. 
yell,  dist., 
vap.  brns. 

SI. 

SI. 

Nil 

Blue 

col. 

Nil 

36 

Albumin 

Tannate 

Ch.  c.  od. 
of  burnt 
feathers. 
Br.  alk. 
vap.  brns. 

SI. 

SI. 

Nil 

Dark 

dirty 

br. 

ppt. 

Nil 

37 

Alcohol 

Methylic 

Evap. 

Misc. 

Misc. 

Nil 

Nil 

Nil 

38 

Aldehyde 

Abs. 

Evap. 

' 

Misc. 

Misc. 

Nil 

Nil 

Nil 

39 

Allantoin 

M.,  ch., 
alk.  vap. 

de- 

comp. 

260 

5,000 

Nil 

Nil 

Nil 

40 

Allo- 

barbitone 

Ac.  vap.  c. 
garlic  od. 

171 

-172 

SI.  sol. 

SI.  sol. 
cold, 
v.  sol. 
hot 

Wh. 

cryst. 

ppt. 

Nil 

Yell. 

cryst. 

ppt. 

41 

Alloxan 

M.  to  dark 
br.  liq.  ch., 
and  HCN 
od. 

SI.  sol. 

SI. 

Nil 

SI. 

blue 

col. 

Nil 

42 

Aloes 

Curayao 

Part  m., 
br.-yell. 
vap.  brns. 
br.  dist. 

Part 

sol. 

6,  in¬ 
com¬ 
plete 

Nil 

Red 

col. 

Nil 

43 

Aloes,  Cape 

Part  m., 
br.  vap. 
brns. 

— • 

Part. 

sol. 

2 

Nil 

Br. 

ppt. 

Nil 

44  j 

Aloes,  Soc. 

Part  m., 
br.-yell. 
vap.  brns., 
br.  dist. 

— • 

Part 

sol. 

8,  in¬ 
com¬ 
plete 

Nil 

Nil 

Nil 
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Brom. 

Aq. 


Nil 


Dp.  rd. 
col.  to 
prplsh. 
opalesc¬ 
ence 

Nil 


Nil 


Nil 


Nil 


Nil 


Nil 


Yell.  \ 

ppt. 


Yell. 

ppt. 


Yell. 

ppt. 

J 

I 


Special  Tests. 


NaN02  alone  gives  red  colour.  Reduces  AgN03  solution. 
Faintly  acid  sol.  c.  0-25%  FeCl3  sol.  gives  emerald-green  colour; 
on  gradual  addition  of  NaHC03  sol.  colour  changes  througn 
blue  to  red. 


Yields  dextrose  and  aesculetin  on  hydrolysis  and  then  reduces 
Fehling’s.  Gives  blood-red  col.  when  treated  with  HN03  and 
then  excess  of  NH4OH.  Gives  blue  fluorescence  in  alk.  sol. 
Treated  with  H2S04  and  then  sol.  of  NaOCl  gives  violet  col.— 
Allen. 

Nitrogen  content  8%. 


Oxid.  c.  chromic  acid  yields  formic  acid.  Method  of  detection  in 
ethyl  alcohol,  see  ethyl  alcohol,  this  vol. 

Shaken  c.  cone,  sodium  bisulphite  sol.  gives  cryst.  addition- 
product,  CH3CH  OH  S03Na,  decomposed  by  acid  or  alkali- 
Combines  c.  phenylhydrazine  forming  ethylidenephenyl- 
hydrazone.  Combines  c.  NH3  forming  additive  compound. 

Cone,  furfurol  sol.  to  which  a  little  HC1  added  gives  violet  c. 
allantoin  aq.  sol.  Mercuric  nitrate  (not  chloride)  gives  a  ppt.  as 
c.  urea. 

0-1  g.  in  1  ml.  H2S04  gives  yell.  sol.  changing  slowly  to  dark  red. 
0-001  g.  heated  c.  aq.  sol.  NaOH  and  acidified  c.  H2S04  gives 
C02  c.  acetic  od.  Satd.  aq.  sol.  gives  wh.  ppt.  c.  Millon’s 
reagent,  sol.  in  excess. 

Aqueous  sol.  slowly  turns  red  when  applied  to  the  skin.  Solid 
NaOH  turns  ale.  sol.  blue,  which  is  decolorised  by  wtr. 


Curasao  aloes  may  be  distinguished  by  the  cupraloin  reaction, 
not  given  by  other  varieties.  To  10  ml.  of  1  in  1000  aq.  sol.  add 
1  ml.  5%  CuS04  and  1  ml.  sat.  NaCl  sol.  and  a  few  drops 
of  hydrocyanic  acid — a  deep  claret  col.  is  produced. 

Ammonia  changes  an  ale.  sol.  of  barbaloin  and  socaloin  br.-red 
and  nataloin  carmine  red. 

Filter  through  diatomite  a  1%  aq.  sol.  of  aloes,  and  to  5  ml.  of 
filtrate  add  2  ml.  HN03.  Cape  aloes  gives  yell.-br.  changing 
rapidly  to  green;  Curasao  aloes  gives  a  deep  brownish-red; 
Socotrine  aloes  gives  a  pale  br.-yell.;  and  Zanzibar  aloes  gives 
a  yell.-br. 

Reactions  given  by  all  aloes: 

Treat  0-5  g.  with  100  ml.  hot  water,  cool  and  filter.  Heat 
20  ml.  of  filtrate  on  w.b.  c.  small  pieces  of  sod.  peroxide.  Brown 
coloration  turning  cherry-red  produced  wdiich  may  be  shaken 
out  c.  ether. 

Aloes  distinguished  from  rhubarb,  cascara,  etc.,  by  not  being 
pptd.  with  basic  lead  acetate. 

Aq.  sols,  of  aloes  give  a  green  fluorescence  c.  borax. 
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No.  1 

Substance. 

Heat. 

M.p. 

°C. 

Sol. 

Aq. 

(1  in-) 

Sol. 

Alc. 

(1  in-) 

May¬ 

er’s. 

Gold 

Chl. 

Acid 

Pic¬ 

ric. 

Drag 

4  5 

Aloin 

M.  and  ch. 
vap.  bms. 

145 

140 

20 

Nil 

Red 

col. 

Nil 

Br. 

ppt. 

46 

Amido¬ 

pyrine 

Brns.  c. 
isonitrile 
od. 

107 

-109 

18 

About 

2 

Wh. 

ppt. 

Vi. 

col. 

Yell. 

ppt. 

re- 

diss. 

Br. 

ppt. 

47 

Amydri- 
caine  Hydro¬ 
chloride 

M.  c.  eff. 
then  ch. 
Aik.  vap. 
brns. 

Abt. 

169 

1 

4  i 

Wh. 

ppt. 

Buff 

ppt. 

Yell. 

ppt. 

Red- 

br. 

ppt. 

48 

Amyl 

Nitrite 

Evaps.,  si. 
res.  ch. 

— 

SI. 

sol. 

Misc. 

Br. 

col. 

Nil 

Nil 

Blk. 

ppt. 

49 

Amyl 

Valerianate 

Evaps., 
vap.  brns. 

— 

V.  si. 

Misc. 

Nil 

Nil 

Nil 

Nil 

50 

Amylene 

Chloral 

Sol.  1  :  1 

Evaps., 
vap.  brns. 

Misc. 
c.  1. 
thrown 
out 
again 
c.  2, 
r’dis. 
in  3. 

Misc. 

. 

Nil 

Nil 

Nil 

Nil 

51 

Amylene 

Hydrate 

Evaps. 

— 

8 

Misc. 

Nil 

Nil 

Nil 

Nil 

52 

Amylocaine 

Hydrochlor. 

M.,  vola¬ 
tilises  c. 
od.  of 
varnish 

177 

-179 

2 

3 

Wh. 

ppt. 

Yell. 

ppt. 

Yell. 

ppt. 

Buff 

ppt. 

53 

Aniline 

Evaps. 

30 

Misc. 

Nil 

Dark 

br. 

ppt. 

Nil 

Br. 

ppt. 

to 

dirt1 

yell. 

54 

Anthra- 

robin 

Br.  sub., 
wh.  res. 

V.  si. 

80 

Nil 

P’rple 

col. 

Nil 

Nil 

Antipyrin, 

see  Phena- 

ZONE 

1 

55 

Apiol 

(Green 

Liquid) 

Becomes 

br., 

br.  dist. 

— 

I 

Prac. 

insol. 

Part 

Nil 

Nil 

Nil 

Br. 

ppt. 
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No. 


Brom. 


Aq. 


45 


Yell. 

ppt. 


46 


Vi. 

col. 


47 


Yell. 

ppt. 


48  Nil 

49  Nil 


50 


Nil 


51 


Nil 


52 


Yell. 

ppt. 


53 


Wh. 

ppt. 


>4 


Dirty 
br.  ppt. 


5 


Nil 


Special  Tests. 


Dissolves  in  AmOH  and  caustic  alks.,  the  yellow  sol.  rapidly 
turning  red  c,  green  fluorescence.  Ferric  chloride  to  ale.  sol. 
gives  brown-green  colour. 

One  drop  of  CuS04  sol.  added  to  0-00005  g.  in  5  ml.  aq.  gives 
yell.  col.  changed  to  red  by  0-5  ml.  satd.  NaCl  and  to  violet  by 
1  ml.  90%  ale. 

AgN03  gives  vi.  col.  followed  by  ppt.  of  metallic  Ag.  FeCls 
gives  bl.-vi.  NaNOa  and  HC1  give  vi.  col. 


Behaves  similarly  to  cocaine,  q.v.  Can  be  distinguished  by  fact 
that  4%  solution  does  not  precipitate  with  platinic  chloride 
in  presence  of  HC1. 


Characteristic  odour — produces  flushing  of  face  on  inhalation. 
For  further  information,  v.  Vol.  I.,  p.  148  et  seq. 

Yields  amyl  alcohol  and  valeric  acid  on  hydrolysis. 


This  is  an  oily  liquid  formed  by  adding  chloral  to  amylene 
hydrate. 


Has  a  pungent  taste,  and  an  odour  resembling  camphor  and 
peppermint.  B.p.  97°-103°.  It  solidifies  to  crystals  on  cooling 
to  a  low  temperature.  Oxidation  c.  chromic  acid  gives  acetone 
and  acetic  acid. 

Distinguished  from  cocaine  by  giving  no  ppt.  c.  KMn04  but 
decolorising  it  slowly.  Aq.  sol.  gives  ppt.  on  addition  of  I  sol. 

I  (distinction  from  orthocaine)  and  c.  Mayer’s  Reagent  (dis¬ 
tinction  from  orthocaine  and  benzocaine). 

To  neut.  or  si.  alk.  sol.  add  sodium  hypochlorite  or  chlorinated 
lime  sol.  purple  violet,  even  in  1  in  26,000 — changing  to 
j  dirty  red.  Avoid  excess  of  reagent.  When  this  change  has 
occurred,  add  ammoniacal  phenol  sol.,  return  of  blue  col.  even 
in  1  in  66,000.  Aq.  chromic  acid  sol.  according  to  concentration 
gives  green,  blue  or  almost  black. 

Easily  soluble  in  caustic  alkalis  and  ammonia,  giving  yellowish 
solution  gradually  changing  to  green  or  blue  owing  to  formation 
of  alizarin. 


Occurs  as  a  green  liquid  with  peculiar  odour  and  taste,  and  also 
as  white  crystals,  m.p.  30°,  with  parsley-like  odour.  Sol.  in 
H2S04  c.  blood-red  col. 


I 
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1 

No.  | 

1 

Substance. 

Heat. 

M.p.  ! 

°C  ! 

Sol. 

Aq. 

(1  in-) 

Sol.  | 
Alc. 

(1  in-); 

^  ■  | 

May¬ 

er’s. 

Gold 

Chl. 

Acid 

Pic¬ 

ric. 

Drag 

56  | 

Apocodeine 

Hydrochlor. 

Smell  of 
burnt 
feathers 

Part 
at  90. 
De¬ 
comp. 

over 

200 

i 

1 

Dirty 

buff 

ppt. 

Dirty 

br. 

ppt. 

Yell. 

ppt. 

Br. 

ppt. 

57 

Apomor- 

phine 

Hydrochlor. 

Ch.  c. 
wh.  vap. 

60 

51  ; 

Wh. 

ppt. 

Br. 

red 

ppt. 

Yell. 

ppt. 

Br. 

ppt. 

58 

Arbutin 

M.  c.  si. 
eff.  then 
ch.,  br. 
dist.  and 
vap.  brns. 

About 

168 

10 

13 

Nil 

! 

Gr. 

col. 

)  > 

C  m  g 

slow¬ 
ly  to 
br. 
PPt- 

Nil 

Nil 

59 

Arecoline 

Hydrobrom. 

M.  ch. 
alk.  vap. 
brns. 

About 

167 

-170 

Sol. 

Sol. 

Pale 

yell. 

ppt. 

Br.-  ! 

red 

ppt. 

Nil 

Red- 

br. 

ppt. 

60 

Arsphena- 

mine 

Ch.,  ac. 
vap.  and 
od. 

Read¬ 

ily 

SI. 

Yell. 

ppt. 

1 

1 

Or. 

Yell. 

ppt. 

Nil 

61 

Asparagin 

Red-br. 
alk.  vap. 

50 

Insol. 

Nil 

Nil  J 

Nil 

Nil 

62 

Aspriodine 

M.,  ch.  c. 
od.  iodo- 
phenol 

154 

y. 

slight 

16£ 

Nil 

Nil 

Nil 

Nil 

63 

Atropine 

Methyl- 

bromide 

M.  c.  si. 
eff.,  ch., 
br.  dist., 
irrit.  vap. 

About 

222 

1 

8 

Wh. 

ppt. 

Red- 

yell. 

ppt. 

Red- 

yell. 

ppt. 

Red- 

br. 

ppt. 

64 

Atropine 

Methyl- 

nitrate 

M.,  eff., 
ch.,  br. 
dist.  and 
alk.  vap. 
brns. 

149 

-150 

1 

Wh. 

ppt. 

| 

j 

( 

Crm. 

ppt. 

Nil 

Dull 

red 

ppt. 

65 

Atropine 

M.,  sub., 
ch. 

114 

-116 

300 

3 

' 

1 

1 

I 

|  Wh. 

ppt. 

Buff 

ppt. 

i  Yell. 

ppt. 

| 

Red- 

br. 

ppt. 

66 

Atropine 

Sulphate 

M.  and  ch. 

195 

-196 

when 

dry 

1 

1  0-5 

i 

3 

I 

| 

Wh. 

ppt. 

Buff 

!  ppt. 

1 

i 

1 

Yell. 

ppt. 

Red 

br. 

ppt. 
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). 


3 


Brom. 

Aq. 

Dirty 
br.  ppt.  ! 


Occurs  usually  as 
powder.  Gives  a 
acid. 


Special  Tests. 


a  yellowish  or  greenish-grey  hygroscopic 
characteristic  blood-red  colour  with  nitric 


7 


Red 

ppt. 


On  adding  ammon.  persulph.  and  sod.  bicarb,  to  aq.  sol.  and 
shaking  c.  CHC13,  the  latter  becomes  a  red  or  violet.  Detects 
1  in  100,000. — J.  chem.Soc.  Abstr.,ii/ 1924,  798.  Acquires  a  gr. 
tint  when  exposed  to  light  and  air,  and  dissolves  in  nitric  acid 
c.  purple  colour.  Dil.  aq.  sol.  c.  NaHC03  gives  ppt.  which  is 
wh.  at  first,  becoming  gr.  Ppt.  dissolves  in  alcohol  (green), 
chloroform  (blue)  and  ether  (purple). 


3 


Yell, 
ppt.  c. 

excess 


Br. 


Hydrolysed  by  dilute  sulphuric  acid  into  dextrose  and  hydro- 
quinone.  Diazo  Test — yellow  with  HC1  and  NaN02  turning 
red  with  sodium  hydroxide. 


Or.-yell. 
ppt.  if 
not  too 
dil. 


Aq.  sol.  gives  c.  mercuric  chloride  sol.  a  white  ppt.  sol.  in 
excess,  the  solution  depositing  colourless  crystals  on  standing 
a  few  hours.  Sulphuric  and  selenious  acids  give  a  bright  yell, 
col.  (distinction  from  pelletierine). 


Nil 


1  ml.  of  1%  sol.  c.  1  drop  5%  NaN02  gives  or.  colour.  0-5  ml. 
of  resulting  sol.  c.  1  ml.  2%  (3-napththol  in  2N  NaOH  gives  a 
clear  wine-red  sol. 


1  Nil 

2  Nil 

1  Yell. 

ppt. 


In  alk.  sol.  is  laevorotatory ;  in  acid,  dextro,  Copper  hydroxide  is 
dissolved  on  boiling,  forming  blue  sol.,  depositing  on  cooling 
asparagin-copper,  (C4H7N202)2Cu.  Insoluble  in  ether. 

Heat  c.  H2S04  gives  off  iodine.  Heat  c.  NaOH,  acidify  and  add 
FeCl3 — violet  colour. 


Gives  Vitali’s  Reaction,  vide  atropine,  and  bromide  reaction  with 
silver  nitrate. 


1  Wh. 

ppt. 


Gives  reactions  of  atropine  and  a  nitrate. 


>  Orange  0-001  g.  warmed  with  2  ml.  HgCl2  in  50%  ale.  causes  deposition 
ppt.  of  HgO  (c.  some  HgaO) — Gerrard.  Dilates  the  pupil  even  1  in 
130,000.  0-01  mg.  responds  to  Vitali’s  Reaction. — Evap.  a 

trace  of  atropine  (or  a  salt)  in  a  porcelain  dish  with  a  few  drops 
of  fuming  HN03;  a  yell,  residue  is  produced  which  on 
moistening  with  ale.  KOH  (1  in  10)  produces  a  violet  col. 
Strychnine  does  the  same  on  applying  4%  potash,  but  the  col. 
is  evanescent.  Veratrine  gives  red-vi.  or  or. -red. 


Orange 

ppt. 


Gives  aurichloride,  m.p.  137°-139°. 
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No. 

Substance. 

Heat. 

M.p. 

°C. 

Sol. 

Aq. 

(1  in-)  j 

Sol. 

Alc. 

(1  in-) 

May¬ 

er’s. 

Gold 

Chl. 

Acid 

Pic¬ 

ric. 

Dr- 

67 

Barbitone 

M.  and  sub. 

entirely. 
Vap.  brns. 

189 

-192 

170 

8-5 

Nil 

Nil 

Nil 

Ni 

68 

Barbitone, 

Soluble 

Aik.  vap.  c. 
od.  of  ale. 
and  NH3 

— 

5 

Almost 

insol. 

Nil 

Nil 

Nil 

Bui 

ppt 

69 

Beberine 

Sulphate 

M.,ch.,vap. 

brns.  c. 
phenol  od. 

— 

About 

1  in  1 

SI. 

Buff 

ppt. 

Br’n- 

ish 

ppt. 

Yell. 

ppt. 

Rec 

ppt 

70 

Benzamine 

Lactate 

M.  and 
evaps., 
vap.  brns. 

152 

-156 

5 

8 

Wh. 

ppt. 

Crm. 

ppt. 

Yell. 

ppt. 

Rec 

br. 

ppt 

71 

Benzene 

Evap., 
vap.  brns. 

About 

0 

re¬ 
melts 
at  4 

1 

Insol. 

0-33 

Nil 

Nil 

Nil 

Ni 

72 

Benzocaine 

M.,  evap., 
vap.  brns. 

90 

-91 

SI. 

8 

Nil. 

Br. 

ppt. 

Nil 

Ni 

73 

Benzyl 

Benzoate 

Distils 

unchanged 

20 

Insol. 

Misc. 

Nil 

Nil 

Nil 

Ni 

74 

Berberine 

Sulphate 

M.,  ch., 
evolves 
nauseous 
wh.  vap. 

150 

Sol. 

Lem.- 

yell. 

ppt. 

Br. 

ppt. 

Lem,- 

yell. 

ppt. 

Rec 

br 

PP 

75 

Betaine 

HC1 

Part  m., 
ch.  c. 
eff.  and 
alk. 

,  vap.  brns. 

2 

l 

About 

20 

Nil 

Nil 

1 

Cryst. 

ppt. 

cone. 
Nil 
in  dil¬ 
ute. 

Bi 

PP 

76 

Beta- 

naphthol 

M.,  ch., 
vap.  brns. 
c.  phenol 
od. 

120 

-122 

1 000 

2 

Nil 

Nil 

Nil 

N 

77 

Beta- 

naphthyl 

Salicylate 

M.,  turns 
yell., 
pt.  evap., 
ch.,  vap. 
brns. 

93- 

95 

Al¬ 

most 

insol. 

SI. 

Nil 

Nil 

Nil 

N 
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fo. 


Brom. 


Special  Tests. 


Aq. 


67 


Nil 


A  satd.  sol.  acidified  c.  HN03  gives  ppt.  c.  Millon’s  Reagent 
soluble  in  excess.  When  heated  c.  NaOH  (solid  or  cone,  sol.) 
NH3  is  evolved. 


68 


Decol. 


Aq.  sol.  gives  ppt.  of  barbitone  on  acidifying. 


69 


Red- 
br.  ppt. 


Contains  30%  beberine,  with  other  alkaloids. 


70 


Wh. 

ppt. 


Benz  amine  Lactate  and  Benz  amine  Hydrochloride — 0-  1  g.  in 
1  ml.  H2S04  maintained  at  100°  for  5  minutes  and  cautiously 
diluted  with  2  ml.  wtr.  gives  aromatic  od.  and  on  cooling 
deposits  crystals  of  benzoic  acid. 

0-05  g.  c.  0-25  g.  calomel  does  not  blacken  when  moistened 
c.  wtr.  (distinction  from  cocaine  HC1).  5  ml.  of  1  %  sol.  gives 
no  permanent  ppt.  c.  5  ml.  HgCla  sol.  or  c.  5  ml.  KI  sol. 
(distinction  from  cocaine  and  alphacaine  respectively). 

4%  sol.  hydrochloride  gives  si.  golden-br.  ppt.  c.  plat,  chlor., 
dissolving  in  HC1  and  separating  again  in  crystals  on  standing. 


71 


Nil 


12 

Yell. 

ppt. 

13 

Nil 

r4 

Yell.  - 

br.  ppt. 

5 

Ppt. 

rediss. 

at  first 

To  distinguish  from  petroleum  benzine  note  solubility  in  ale.; 
benzene  is  sol.  c.  half  vol.  of  ale.  90%,  but  petrol,  benzine 
requires  5  to  6  vols.  (using  “Petrol,”  more). 

Warm  1  ml.  c.  5-10  ml.  of  a  mixture  of  2  parts  HN03  and  1  part 
H2S04;  benzene  gives  red  vap.,  and  yell,  nitro-compds.;  dilute 
c.  10-15  vols.  wtr. — od.  of  bitter  almonds.  Petrol,  benzine  is 
scarcely  affected. 

For  Dragon’s  Blood  Test,  vide  Vol.  I,  p.  309. 

1  ml.  1%  aq.  sol.  c.  trace  HC1  and  1  to  2  drops  NaNOa  sol. 
followed  by  1  to  2  drops  %naphthol  in  NaOH — deep  red 
colour  and  on  standing,  scarlet  ppt. 

Decomposes  into  benzyl  alcohol  and  sodium  benzoate  on 
boiling  with  NaOH. 

Benzyl  succinate  melts  at  45°. 

To  5  ml.  of  1%  aq.  sol.  add  2  drops  NaOH  sol.;  the  liquid 
acquires  an  orange  red  colour  but  gives  no  ppt.  On  adding 
4  drops  acetone,  it  becomes  turbid  and  gives  yell.  ppt.  on 
standing. 

Gold  salt  melts  at  224°.  Has  a  strongly  acid  reaction  and  taste. 
Fusion  with  KOH  gives  trimethylamine. 


6 


Wh. 

PPt. 


Gives  bluish  fluorescence  on  adding  1  ml.  solution  of  ammonia 
to  10  ml.  sat.  aq.  sol. 


Alcoholic  sol.  gives  vi.  colour  c.  FeCl3.  ITvdrolysis  gives 
p- naphthol  and  salicylic  acid.  04  g.  added  to  2  ml.  H2S04 
gives  lemon-yell,  sol.;  on  addition  of  trace  HNOa  colour 
changes  to  olive-green. 
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No. 

Substance. 

Heat. 

M.p. 

°C. 

Sol. 

Aq. 

(1  in-) 

Sol. 
Alc. 
(1  in-) 

May¬ 

er’s 

Gold 

Chl. 

Acid 

Pic¬ 

ric. 

Drag 

78 

Bismuth 

Benzoate 

Blk.  c. 
yell. 

sub.  and 
wh.  vap. 
c.  benzoic 
od. 

— 

Al¬ 

most 

insol. 

Al¬ 

most 

insol. 

Nil 

Nil 

Nil 

Nil 

79 

Bismuth 

Citrate 

Becomes 

blk.  c.  blk. 
sub. 

- - 

Al¬ 

most 

insol. 

Insol. 

Nil 

1 

Nil 

Nil 

Nil 

80 

Bismuth 

Naphtho- 

late 

Becomes 
blk.  c.  red- 
br.  sub. 

— 

Insol. 

SI. 

1 

Nil 

Nil 

Nil 

Nil 

81 

Bismuth 

Gxyiodo- 

gallate 

Bee.  blk. 
c.  vap.  of 

I 

V.  si. 
Iodide 
and 
gallic 
acid 

.g° 

into 

sol. 

In- 

com¬ 

pletely 

sol. 

Nil 

Yell. 

ppt. 

Nil 

Nil 

82 

Bismuth 

Salicyl¬ 

ate 

Bee.  blk., 
vap.  c.  od. 
of  phenol, 
brns. 

Al¬ 

most 

insol. 

Al¬ 

most 

insol. 

Nil 

Nil 

Nil 

Nil 

83 

Bismuth 

Subgaliate 

Bee. 

blk.  vap. 
brns. 

Insol. 

Insol. 

Nil 

Nil 

Nil 

Nil 

84 

Bismuth 

Tribromo- 

phenate 

Yell, 
sub.  at 
first,  br. 
after 

Insol. 

Insol. 

Nil 

Nil 

Nil 

Nil 

85 

Bromal 

Hydrate 

M.,  wh. 
vap.,  cols, 
flame 
green 

54 

2* 

X 

2 

Nil 

Nil 

Nil 

Nil 

86 

Brometone 

M.,  sub. 
and  ch.  c. 
v.  irrita¬ 
ting  vap. 

167 

200 

1 

Nil 

Nil 

Nil 

Nil 

87 

Bromo- 

form 

Dist.  then 
ch.  c.  br. 
vap. 

Bromine 

od. 

SI. 

Misc. 

Nil 

Nil 

Nil 

Nil 

88 

Bromo- 

valerianyl- 

urea 

M.,  ch., 
or.  sub. 
and  vap. 
brns. 

145 

SI. 

10 

Nil 

Nil 

Nil 

1 

1 

Nil 
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Brom. 

Aq. 

Special  Tests. 

Nil 

• 

Identify  bismuth  in  the  residue  and  separate  benzoic  acid  by 
heating  salt  with  alkali,  filtering  and  acidifying. 

l 

Nil 

I 

Sol.  in  AmOH  and  alkali  citrates.  Gives  bismuth  and  citrate 
reactions. 

Nil 

Hydrolysis  gives  bismuth  salt  and  p-naphthol. 

Nil 

Easily  soluble  in  mineral  acids  and  caustic  alkalis.  Gradually 
turns  red  in  moist  atmosphere.  Concentrated  H2S04  liberates 
iodine  vapour. 

Yell. 

ppt. 

Identify  bismuth  and  salicylic  acid— the  latter  by  shaking 
powder  with  ether  and  dil.  H2S04;  on  shaking  ethereal  layer 
with  wtr.  containing  trace  of  FeCl3,  a  vi.  colour  is  produced. 

Nil 

NaOH  dissolves  with  yellow  colour — turning  red.  Identify 
gallic  acid  by  means  of  ferric  chloride  after  removal  of  bismuth 
by  suspending  in  water  and  passing  H2S. 

Nil 

Decomposed  by  acids  giving  bismuth  salt  and  tribromophenol. 

Nil  j 

1 

Decomposes  at  100°  to  110°  into  bromal  and  water. 

Nil 

Reacts  like  chlorbutol,  q.v. 

Nil 

Has  odour  resembling  chloroform,  from  which  it  is  easilv 
distinguished  by  sp.  gr.  and  b.p. 

j 

Nil 

J 

Odour  like  bromal  on  heating.  Dissolves  in  caustic  alkali  sol. 
and  is  pptd.  by  acids.  After  heating  c,  NaOH  and  acidifying 
residue  c.  H2S04,  C02  liberated  c.  valerianic  odour.  Millon’s 
gives  ppt.  ( cf .  Malourea).  Nessler’s  Reagent  c.  satd.  solution 
gtves  only  slight  colour  and  ppt.  (cf.  Adalin),  but  after  fusing 
c.  KU11  and  dissolving  in  water  there  is  the  usual  effect. 
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No. 

Substance. 

Heat. 

M.p. 

°C. 

Sol. 

Aq. 

(1  in-) 

Sol. 
Alc. 
(1  in-) 

May¬ 

er’s. 

Gold 

Chl. 

i  Acid 
Pic¬ 
ric. 

Dr/? 

89 

Butyl- 

chloral 

Hydrate 

Sub. 

totally 

Abt. 

78 

43 

0-6  c. 
com¬ 
bina¬ 
tion. 

'  Nil 

Nil 

Nil 

Ni: 

90 

Caffeine 

Sub.  and 
m. 

235 

-237 

(dried 

at 

100) 

80 

40 

Nil 

SI. 

ppt. 

Nil 

Br.. 

ppt 

91 

Caffeine 

Citrate 

M.,  ch., 
br.  dist. 
and  si.  vap. 

brns.  c. 
phenol  od. 

Abt. 

160 

32 

25 

Nil 

SI. 

ppt. 

Nil 

Br. 

ppt 

92 

Caffeine 

and 

Sodium 

Benzoate 

M.,  ch. 
Wh.  sub., 
vap.  brns. 
c.  od.  of 
phenol 
and 

benzene 

About 

1 

40 

Nil 

V.  si. 

ppt. 

on 

stan¬ 

ding 

Nil 

Yell 

br. 

PPt 

93 

Caffeine 

and 

Sodium 

Salicylate 

Part  m., 
sub.  c. 
alk.  vap. 
and  phenol 
od. 

1 

28 

Nil 

Nil 

Nil 

Br. 

ppt 

94 

Calcium 

Acetyl- 

salicylate 

M.,  ch., 
od.  of 
phenol  and 
salicylic 
esters 

6 

800 

Nil 

Nil 

Nil 

Yel 

ppt 

95 

Calcium 

Glycero¬ 

phosphate 

Ch.,  acrid 
vap.,  brns. 

About 

50 

Al¬ 

most 

insol. 

Nil 

Nil 

Nil 

Nil 

96 

Calcium 

Lactate 

M.,  swells 
and  ch. 

— • 

About 

20 

Insol. 

Nil 

Nil 

Nil 

Nil 

97 

Calcium 

Sacchar- 

ate 

Ch.  c. 
caramel 
od. 

— 

10 

Insol. 

Nil 

SI. 

yell. 

ppt. 

Nil 

SI. 

br. 

ppt 

98 

Calcium 

Sodium 

Lactate 

Liquefies, 
boils,  ch., 
wh.  vap. 
brns. 

— 

About 

15 

About 

10 

Nil 

Nil 

Nil 

Nil 

99 

Camphor 

Mono- 

brom. 

M.  c. 
camph. 
od.  and 
sub. 

74 

-76 

Insol. 

12 

Nil 

Nil 

Nil 

Nil 

100 

Canthari- 

din 

M.,  sub., 
vap.  brns. 

216 

-218 

1100 

SI. 

Nil 

Nil 

Nil 

Nil 
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Brom. 

Aq. 


Special  Tests. 


Nil 


Nitric  acid  converts  it  into  trichlorbutyric  acid,  m.p.  44° 


Nil 


On  evaporating  0-0001  g.  to  dryness  with  bromine  water  a 
reddish-brown  spot  is  obtained,  which  turns  violet-red  with 
NH3  vapour  (Murexide  Reaction).  Aq.  sol.  c.  N/10  iodine 
gives  no  ppt.  unless  acidified  c.  HC1. 


Nil 


The  aqueous  solution  is  acid  owing  to  hydrolysis.  All  the  citric 
acid  present  can  be  titrated  with  caustic  soda,  using  phenol - 
phthalein  as  indicator.  Murexide  test  as  above. 


Nil 


Gives  reactions  of  caffeine  and  sodium  benzoate.  Caffeine  can 
be  extracted  with  chloroform  from  alk.  sol. 


Wh.  Gives  reactions  of  caffeine  and  sodium  salicylate.  Caffeine  can 
ppt.  be  estimated  by  extraction  with  chloroform  from  alk.  sol. 


Wh.  HC1  ppts.  aspirin;  filtrate  gives  reactions  for  Ca.  After  hydroly- 
ppt.  sis,  gives  reactions  for  salicylic  acid. 


Nil 


Identify  calcium  and  phosphate  after  hydrolysis  with  acid. 


Nil 


Acidify  a  1  in  20  solution  with  sulphuric  acid,  add  potassium 
permanganate  and  heat — the  odour  of  acetaldehyde  is  developed. 


Nil 


Nil 


To  a  suspension  of  a  small  quantity  in  10  ml.  of  water  add  5  ml. 
HC1  and  0-1  g.  resorcin  in  5  ml.  After  shaking,  place  in  boiling 
water  5  minutes — pink  to  deep  red  colour.  When  used  in 
cream  it  can  be  detected  thus,  using  10  ml. 

Gives  reactions  of  calcium  and  sodium.  On  warming  with 
potassium  permanganate  gives  acetaldehyde. 


Ale.  KOH  has  no  action,  but  silver  oxide  in  presence  of  CHC13 
decomposes  it.  Heated  with  4  times  its  quantity  of  HNOs  on 
sand-bath  forms  camphoric  acid  and  bromonitrocamphor — 
rhombic  prisms  almost  insol.  in  alcohol,  m.p.  105°. 

Boiled  with  soda  and  potash  forms  cantharidates.  An  exceedingly 
minute  quantity  of  cantharidin  will  produce  a  blister. 
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No. 

Substance. 

Heat. 

M.p. 

°C. 

Sol. 

Aq. 

(lin-) 

Sol. 

Alc. 

(lin-) 

May¬ 

er’s. 

Gold 

Chl. 

Carbamide 

{see  Urea) 

101 

Carbromal 

Part  sub., 
ac.  vap. 

116 

-118 

3000 

(more 

sol. 

in 

hot) 

About 

18 

Nil 

Crys. 

ppt. 

(No 

ppt. 
c.  1 
in 

1000) 

102 

Chloral 
Forma- 
mi  de 

M.,  sub.  c. 
chloral  od. 

122 

-126 

21 

2 

Nil 

Nil 

103 

Chloral 

Hydrate 

M.,  sub. 
c.  distinc¬ 
tive  od. 

50 

-58 

0-25 

0-2 

Nil 

Nil 

104 

Chloramine 

Ac.  vap. 

od.  of 
£-toluene- 
sulph.- 
chlor. 

De¬ 

comp. 

7 

12 

c.  de¬ 
comp. 

Yell. 

col. 

folld. 

by 

ppt. 

Nil 

105 

Chlorbutol 

Wh.  sub. 
and  irrit. 
vap. 

80 

125 

1 

Nil 

Nil 

106 

Chrysa- 

robin 

(Chrysopha- 
nic  Acid) 

M.,  ch., 
yell.  vap. 
brns. 

About 

155 

—165 

V.  si. 

SI. 

Nil 

Nil 

107 

Cimici- 

fugin 

Br.  dist., 
vap.  brns. 

_ 

Si. 

1 

Nil 

Nil 

108 

Cinchoni- 

dine 

M.,  ch., 
and  alk. 
vap.  brns. 

202 

V.  si. 

16 

Wh. 

ppt. 

Buff 

ppt. 

109 

Cinchoni- 

dine 

Sulphate 

Ch.  c.  vi. 
distillate 
then  yell, 
c.  od.  of 

h2s 

About 

207 

when 

an- 

hyd. 

100 

60 

Wh. 

ppt. 

Buff 

ppt. 

110 

Cinchonine 

M.,  ch.  c. 
burnt 
feather 
od. 

Vap.  brns. 

255 

V.  si. 

175 

Wh. 

ppt. 

Buff 

ppt. 

Acid 

Pic¬ 

ric. 


Crys. 

ppt. 

(No 

ppt. 

c.  1 
in 

1000) 

Nil 


Nil 


Yell. 

sol., 

gr. 

fluor. 


Nil 


Nil 


Nil 


Yell. 

ppt. 


Yell. 

ppt. 


Yell. 

ppt. 
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Brom. 

Aq. 

Special  Tests. 

Nil 

H2SO4  gives  HBr  on  warming.  H2S04  c.  MnOa  gives  Br. 
Heated  c.  dil.  NaOH,  NH3  is  evolved  and  NaBr  formed. 
Does  not  give  ppt.  c.  Millon’s  reagent  after  acidifying  (cf. 
barbitone).  Sat.  aq.  sol.  gives  yell.  c.  Nessler’s  reagent  and  then 
orange  ppt.  (Allobarbitone,  barbitone  and  proponal  do  not 
react  unless  fused  c.  KOH  previously;  bromomwaleryl 
carbamide  and  phenobarbitone  give  only  a  faint  colour.) 

Nil 

Water  slightly  warm  decomposes  it.  Caustic  alkalis  decompose  it 
into  chloroform,  ammonia  and  alkali  formate.  Dilute  acids 
have  no  action  on  it. 

Nil 

Compounds  containing  the  group  CX3(X  =  Cl,  Br,  or  I)  on 
heating  with  20%  NaOH  and  pyridine  give  a  red  col.  which 
passes  into  pyridine  layer.  Reaction  detects  less  than  0-005  mg. 
of  chloral  hydrate  or  chloroform. — J.  chem.  Soc.  Abstr 
li/1924,  352. 

Wh. 

ppt. 

Warmed  with  NaOH  and  aniline  gives  phenyl  fsocyanide  od. 
Liberates  iodine  from  aq.  sol.  KI.  Does  not  liberate  Br  from 
neutral  sol.  NaBr  and  gives  wh.  ppt.  c.  HgCl2  sol.  (distinction 
from  dichloramine). 

Nil 

Gives  phenyl  wocyanide  od.  on  warming  c.  aniline  and  sodium 
hydroxide  solution.  Iodoform  is  produced  on  shaking  with 
iodine  and  dilute  sodium  hydroxide  solution. 

Nil 

Partially  soluble  in  KOH  sol.  c.  red  colour,  the  solution  showing 
gr.  fluorescence  when  greatly  diluted.  Allen  gives  tests  to 
distinguish  chrysophanic  acid  from  chrysarobin.  (m.p.  of 
commercial  samples  varies.) 

V.  si. 

General  characters.  No  chemical  test. 

Ye.l. 

ppt. 

Gives  neither  thalleioquin  test  nor  the  K3FeC6Ns  modification 
(cj.  Cinchonine).  Soluble  in  large  amounts  of  ether.  Sodium 
potassium  tartrate  in  neutral  solution  of  a  salt  gives  white 
precipitate. 

Yell. 

ppt. 

Gives  reactions  of  cinchonidine  and  sulphate.  0-0001  s  eives 
ppt.  c.  Drag.,  Mayer’s,  etc. 

Yell. 

ppt. 

Only  slightly  sol.  in  ether  (1  in  370).  Few  characteristic 
reactions.  Not  pptd.  by  NaHCO,  in  presence  of  tartaric  actd 
(quinine  and  cinchonidine  are).  Does  not  give  thalleioquin 
test  nor  red  col.  with  K,FeC6N.  and  ammonia  on  addS 
ot  these  to  acetic  acid  sol.  after  treating  with  Br  (distinction 

very  d^lute^Sot  qUimdme^  Not  rendered  fluorescent  by 
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br.  alk. 
vap.  brns. 


No. 

1 

Substance.  1 

Heat. 

M.p. 

°C. 

Sol. 

Aq. 

(1  in-) 

Sol. 

Alc. 

(1  in-) 

May-! 

er’s 

Gold 

Chl. 

Acid 

Pic¬ 

ric. 

Dr.' 

Ill 

Cinchonine 

Ch.  c.  vi. 

217- 

22 

1 

Wh. 

Buff 

Yell. 

Re 

Hydro- 

distillate 

218 

ppt. 

ppt. 

ppt. 

br 

chlor. 

vap.  brns. 

when 

pp~ 

an- 

hyd. 

| 

112 

Cincho- 

Ch.  c. 

214- 

Insol. 

SI. 

Nil 

Nil  1 

Nil 

Br 

phen 

choking 

217 

ppt 

vap. 

113 

Cinnamic 

Evap. 

_ 

SI. 

Misc. 

V.  si. 

Nil 

Nil 

Ret 

Aldehyde 

Res.  ch. 

ppt. 

br, 

Vap.  brns. 

ppl 

114 

Cocaine 

M.  c.  yell. 

97 

V.  si. 

10 

Wh. 

Buff 

Yell. 

Rec 

dist.,  ch., 

-98 

ppt. 

ppt. 

ppt. 

br. 

vap.  brns. 

ppt 

115 

Cocaine 

M.  c.  eff. 

182 

0-5 

2\ 

Wh. 

Yell. 

Yell. 

Rec 

Hydro- 

to  yell,  liq., 

de- 

ppt. 

ppt. 

ppt. 

br 

chlor. 

ch.  and 

comp. 

ppt 

alk.  vap. 

brns. 

116 

Codeine 

M.,  ch. 

155— 

120 

2 

Wh. 

Lt. 

Yell. 

Rec 

c.  od.  of 

156 

ppt. 

br. 

ppt. 

br 

NH3; 

when 

ppt. 

bee. 

ppl 

vap.  brns. 

an- 

bl.- 

hyd. 

blk. 

117 

Codeine 

M.,  ch., 

— 

30 

26 

Wh. 

Lt. 

Yell. 

Re 

Phos- 

od.  of 

ppt. 

br. 

ppt. 

br 

phate 

nh3, 

ppt. 

PP 

vap.  brns. 

118 

Colchicine 

M.  c. 

About 

1 

1 

SI. 

Buff 

V.  si. 

Bi 

decomp., 

145 

ppt. 

ppt. 

yell. 

PP 

ch.,  alk. 

when 

ppt. 

vap.  brns. 

dry 

119 

Colchicine 

M.  c.  de- 

55- 

Si. 

1 

SI. 

Buff 

V.  si. 

Bi 

Salicy- 

comp., 

60 

ppt. 

ppt. 

yell. 

PP 

late 

ch.,  alk. 

ppt. 

vap.  brns. 

120 

Collargol 

Br.  sub. 

— 

25 

Insol. 

Blk. 

Blk. 

Dk. 

Oi 

and  alk. 

ppt. 

ppt. 

br. 

PF 

vap.  brns. 

ppt. 

121 

Coniine 

M.  and 

Aboul 

2 

3 

Crm. 

Or.- 

Nil 

D 

Hydro- 

evaps.  c. 

212 

ppt. 

red 

dirl 

brom. 

br.  dist. 

ppt. 

re 

PI 

122 

Cotarnine 

M.  to  deep 

Aboul 

t  Less 

3 

Yell. 

Buff 

Yell. 

Re 

Chloride 

red  liq., 

125 

than 

ppt. 

ppt. 

ppt. 

b 

ch.  and 

0-5 

PI 
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3. 


Brom. 

'Aq. 


1  Pale 
yell. 
PPt. 


Special  Tests. 


Gives  reactions  of  cinchonine  and  hydrochloride.  Differs  from 
cinchonidine  in  being  dextrorotatory. 


Nil 


Sat.  sol.  in  hot  HC1  gives  br.  cryst.  ppt.  c.  plat,  chlor.  sol. 
Ammoniacal  sol.  evaporated  to  small  bulk  and  diluted  c.  wtr. 
gives  a  wh.  ppt.  c.  AgN03,  a  yell.  ppt.  c.  Pb  acetate  and  a 
gr.  ppt.  c.  CuS04. 


3 


Flocc. 

ppt. 


B.p.  253°  to  254°.  Oxidised  by  KMn04  and  acid  into  benzalde- 
hyde  and  benzoic  acid. 


4 


Yell. 

ppt. 


See  Cocaine  HCl. 


Yell.  Addition  of  1  to  2  drops  chromic  acid  sol.  to  1%  cocaine  gives 
ppt.  a  yell.  ppt.  re-diss.  on  shaking;  with  more  chromic  acid  ppt. 
is  permanent.  See  also  in  Analytical  Memoranda. 


Yell.  Does  not  reduce  iodic  acid  (distinction  from  morphine).  No 
ppt.  blue  colour  with  ferricyanide  and  ferric  chloride  (distinction 
from  morphine).  0-001  g.  warmed  with  1  ml.  H2S04  and  2 
drops  FeCl3  sol.  gives  deep  blue  colour. 

Greenish-blue  with  Froehde’s  Reagent. 


'  Yell, 
ppt.,  re- 
diss.  at 
first 


Gives  reactions  of  codeine  and  phosphate. 


I  Buff 
ppt. 


Buff 

ppt. 


Only  slightly  sol.  in  ether  or  benzene.  Practically  insol.  in 
light  petroleum.  H2S04  with  a  trace  of  HN03  added  gives 
yell.-gr.,  changing  through  blue-vi.  and  wine-red  to  yell 
Chlorine  wtr.  gives  yell  ppt.  c.  aq.  sol.  colchicine  soluble  in 
AmOH  with  or.  colour. 

NaNOa+HCl  give  dirty  br. 

Gives  reactions  of  colchicine  and  salicylic  acid. 


Yell. 

ppt. 


A  substance  having  a  black  or  metallic  appearance  and  containing 
about  90%  silver. 


Yell. 

ppt. 


Yell. 

ppt. 


j°nf;  H,S04  gives  a  blood  red  colour  turning  green.  This 
liquid  alkaloid  is  distinguished  from  nicotine  by  giving  no 
ppt.  with  platimc  chloride,  and  a  deep  red  col.  with  alk.  sol 
of  phenolphthalein. 

0-3  g.  dissolved  in  5  to  15  ml.  water  and  N/ 10  iodine  sol.  added 
|  gives  brown  ppt.,  which  dried  over  H,S04  melts  at  142°  to  144°’ 
Cotarnine  dissolves  in  cone.  HN03  with  formation  of  a  red  sol* 
and  oxalic  acid. 
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No. 

Substance. 

Heat. 

M.p. 

°C. 

Sol. 

Aq. 

(1  in-) 

Sol. 

Alc. 

(1  in-) 

May¬ 

er’s. 

Gold 

Chl. 

Acid 

Pic¬ 

ric. 

Dra 

123 

Cotarnine 

Phtha- 

late 

M.  to  deep 
red  liq. 
Ch.  br. 
dist.  and 
alk. 

vap.  brns. 

About 

113 

0-5 

5 

Crm. 

ppt. 

Buff 

ppt. 

Yell. 

ppt. 

Rec 

br. 

ppt 

124 

Coumarin 

M.  and 
evap., 
vap.  brns. 

68 

-70 

SI. 

7 

Nil 

Nil 

Nil 

Blk 

resi 

nou: 

ppt 

125 

Cryogenine 

M.,  ch., 
str.  alk. 
vap.  brns. 

170 

100 

! 

25 

Nil 

Blk.- 

br. 

ppt. 

Nil 

Br.- 

yell 

crys 

tals 

fort 

slov 

ly 

126 

Cubebin 

M.,  ch. 
c.  br.  dist. 
and 

vap.  brns. 

128 

V.  si. 

SI. 

Nil  , 

Nil 

Nil 

Nil 

127 

Dextrose 

Ch.,  burnt 
sugar  od., 
br.  sub. 

Misc. 

SI. 

Nil 

Nil 

Nil 

Nil 

128 

Diamor- 

phine 

M.  then 
ch.,  alk. 
vap.  brns. 

169 

800 

44 

SI. 

wh. 

ppt. 

SI. 

buff 

ppt. 

SI. 

yell. 

ppt. 

Rec 

br 

ppt 

129 

Diamor- 

phine 

Hydrochlor. 

Dial  ( see 

Allobarbi- 

tone) 

M.  to  br. 
liq.  c.  si. 
eft.,  alk. 
vap.  brns. 

233 

1 

13 

1 

Wh. 

ppt. 

Dirty 

yell. 

ppt. 

Yell. 

ppt. 

Rec 

br 

130 

Dichlora¬ 

mine 

M.  then 
explodes; 
od.  of  p- 
toluene- 
sulph.- 
chlor. 

About 

78 

1 

Al¬ 

most 

insol. 

Sol. 

c. 

de¬ 

comp. 

Deep 

red 

Nil 

Yell. 

ppt. 
c.  gr 
fluor- 
esc. 

Ni 

131 

Digitalin 

Swells 
ch.  c. 
caramel 
od. 

— 

Read¬ 

ily 

Read¬ 

ily 

Nil 

Nil 

Nil 

N 

! 
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'3 


Special  Tests. 


Decompose  salt  and  identify  the  alkaloid  and  phthalic  acid. 


Deep 

yell. 

ppt. 


Has  a  characteristic  fragrant  od.  and  sublimes  at  100°.  Dissolves 
slowly  in  hot  NaOH  sol.  c.  a  slight  gr.  col.,  excess  of  acid 
reprecipitating  coumarin.  Satd.  aq.  sol.  c.  iodine  sol.  gives  a 
br.  flocculent  ppt.  which  coagulates  to  a  dark  green  mass  on 
shaking. 

*  drop  of  ferric  chloride  to  solution  in  cone. 
H2S04  gives  deep  red  colour. 


Nil 


Oxidised  by  alk.  KMn04  to  piperonylic  acid  and  oxalic  acid. — 
Schmidt. 


Yell. 

PPt. 


Yell. 

ppt. 


Wh. 

PPt. 


Nil 


ro^a^on  °f  well-boiled  10%  aq.  sol.  about  +52°. 
Reduces  aq.  sol.  AgN03  on  warming.  In  addition  to  Fehling’s, 
Rarfoed  s  Reagent  (warm)  is  also  reduced  (distinction  from 
dextrin  and  maltose).  Na,  Ca  and  Ba  oxides  form  saccharates 
sol.  in  aq.  Ferments  c.  yeast  (useful  confirmatory  test). 

Gives  yellowish  red  c.  H2S04  and  a  little  HNO.„  darkening  on 
warming.  From  acid  solns.  is  pptd.  by  caustic  alkalis,  ammonia 
and  ammon.  carb.,  redissolved  by  the  first  in  excess.  Does 
not  reduce  lodates  (distinction  from  morphine).  See  also  the 
hydrochloride. 

Dissolve  0-05  g.  in  5  ml.  water;  add  3  drops  FeCl3  (5  •  100)- 
no  blue  col.  (distinction  from  morphine).  Nitric  acid  dissolves 
c.  yell,  colour  changing  to  bl.  on  warming  and  becoming  veil, 
again  on  cooling.  Sol.  in  cone.  H2S04  warmed,  cooled,  diluted 
c.  wtr.  and  treated  c.  sol.  K3FeC6N6  containing  trace  FeCl3 
gives  deep  blue  colour.  Morphine,  ethylmorphine  and 
codeine  do  not  yield  this  reaction. 


Ppt.  c.  proteins.  Sol.  in  ale.,  ether  and  cottonseed  oil,  but 
decomposes  them.  Readily  sol.  in  chlorof.  and  eucalyptus  oil 
without  evident  change  Dissolves  in  solutions  of  fixed 
alkalis  forming  the  soluble  monochloramine.  Strong  oxidising 

(f/^chloramYnef.  ‘  fr°m  KI'  GiVeS  n°  ppt'  c'  H«C1» 

1  Social  acetic  acid  containing  trace  of  ferric 

chloride  layered  on  to  sulphuric  acid  gives  reddish  band 
Lsually  adjusted  to  standard  strength  by  admixture  with 
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No. 

Substance. 

Heat. 

M.p. 

°C. 

Sol. 

Aq. 

(1  in-) 

Sol. 

Alc. 

(1  in-) 

May¬ 

er’s. 

OLD 

Chl. 

132 

Digitoxin 

M.,  ch., 
yell, 
dist., 

vap.  brns. 

About 

240 

Insol. 

140 

Nil 

Nil 

133 

Disodium 

Methyl- 

arsonate 

Ch.,  blk. 

sub., 
garlic  od. 

— 

1 

350 

Nil 

Nil 

134 

Elaterin 

M.  to 
yell, 
liq. 

209 

Insol. 

160 

Nil 

Nil 

135  i 

Emetine 

Part  m. 
and  ch., 
alk.  vap. 
burns 

About 

74 

SI. 

3 

V.  si. 

wh. 

ppt. 

V.  si. 
dirty 
crm. 
ppt. 

136 

Emetine 

and 

Bismuth 

Iodide 

Blackens 

Insol. 

Insol. 

Yell,  i 

ppt. 

Br. 

ppt. 

137 

Ephedrine 

M.,  boils, 
vap.  brns., 
od.  of 
bitter 
almonds 

About 

40 

Read¬ 

ily 

Read¬ 

ily 

Wh. 

ppt. 

Yell. 

ppt. 

138 

Ephedrine 

Hydro- 

chlor. 

M.  and 
gives 
arom. 
od.,  ch. 

215 

5 

About 

5 

Nil, 

wh. 

if 

cone. 

Nil 

139 

Ergotinine 

Ch.  c. 
part 
fusion 

Ch.  at 
about 
239 

Insol. 

SI. 

Nil 

Nil 

140 

Ergotoxine 

Ch.,  br. 

1  vap.  brns., 
od.  of 
burning 
meat 

Ch. 
at  150 
-160 

V.  si. 

Sol. 

SI. 

ppt. 

Nil 

141 

Ergotoxine 

Ethane- 

sulph. 

M.  to  br. 
liq.,  br. 
vap.,  od. 
of  burning 
meat 

Ch. 

at 

170- 

180 

Sol. 

Sol. 

Wh. 

ppt. 

Buff 

ppt. 

142 

Erythrityl 

Tetrani- 

trate 

M.  and 
then 
explodes 

61 

Insol. 

Aboul 

90 

t  Nil 

Nil 

Acid 

Pic¬ 

ric. 


Nil 


Nil 


Nil 


SI. 

yell. 

ppt. 


Yell. 

ppt. 


Nil 


Nil, 

yell. 

if 

cone, 


Nil 


Nil 


Yell. 

ppt. 


Nil 
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).  Brom. 
Aq. 


Nil 


Nil 


Special  Tests. 


( See  Digitalis  this  vol.)  HC1  (sp.  gr.  T19)  dissolves  it  in  cold 
s.  colour,  but  on  warming  it  dissolves  c.  brown  col. 

To  0-0001  g.  in  Petit’s  Liq.  add  2  ml.  acetic  acid  and  1  drop 
5%  FeCl3  and  layer  on  cone.  H2S04 — br.  ring,  blue-gr.  above. 

0-0005  g.  in  5  ml.  water  gives  wh.  ppt.  with  silver  nitrate,  a  vi. 
ppt.  with  cobalt  nitrate  and  a  wh.  ppt.  on  warming  with 
calcium  chloride  (distinction  from  sodium  cacodylate). 


Nil 


With  Froehde’s  Reagent,  first  green  then  brown  col.  Mandelin’s 
Reagent  gives  bl.  A  sol.  of  about  0-01  g.  in  5  ml.  of  melted 
phenol  becomes  crimson,  changing  to  scarlet  on  adding  a 
few  drops  of  H2S04. 


5 


SI.  dark 
yell, 
ppt. 


Sulphomolybdic  acid  gives  brown  colour,  changed  to  blue 
by  HC1.  0-0002  g.,  e.g.,  in  Tinct.  Ipecac,  gives  yell.  c.  HC1  and 
H202. — Pharm.  «/.,  i/1928,  495. 


6 


Br.  ppt. 
sol.  in 
excess 


Gives  reactions  for  bismuth  and  iodine.  Quickly  loses  its  red 
colour  on  shaking  with  sodium  bicarbonate  and  (more  slowly) 
with  0-2%  HC1. 


7 


Or.- 


yell. 

ppt. 


0-01  g.  in  1  ml.  water  with  0-1  ml.  aq.  sol.  copper  sulphate  and 
1  ml.  sodium  hydroxide  gives  violet  colour;  on  shaking  mixture 
c.  ether,  latter  becomes  purple  and  aq.  sol.  brown.  Gives  the 
hydrochloride  on  standing  in  contact  c.  chloroform  and 
evaporating.  0-01  g.  in  1  ml.  water  with  1  ml.  K3FeC6N„  sol. 
and  1  ml.  potassium  hydroxide  gives  benzaldehyde  od. 


3 


Yell, 
ppt.  re- 
diss.  and 
repptd. 
by  excess 


Gives  reaction  for  hydrochloride,  and  with  copper  sulphate  re¬ 
acts  as  ephedrine. 


)  Nil 


Gives  same  colour  reactions  as  ergotoxine. 


)  Br. 
yell, 
ppt. 


Dil.  aq.  sol.  mixed  c.  0-125%  sol.  p-dimethylaminobenzaldehyde 
in  65%  v/v  sulphuric  acid  containing  a  trace  of  ferric  chloride 
gives  a  blue  colour.  Sol.  in  glacial  acetic  acid  containing  a 
trace  of  ferric  chloride  gives  purple-blue  on  adding  1  to  2  drops 
sulphuric  acid. 


Br.- 

yell. 

ppt. 


Gives  reactions  of  ergotoxine.  The  acid  radicle  can  be  estimated 
by  dissolving  in  methyl  alcohol,  diluting,  and  titrating  with 
N/10  KOH,  using  phenolphthalein. 


Nil 


Usually  occurs  mixed  with  lactose,  from  which  it  can  be 
separated  by  extraction  c.  ale.  Residue  obt.  on  evaporating 
ale.  sol.  explodes  on  percussion. 
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No. 

Substance. 

Heat. 

M.p. 

°C. 

Sol. 

Aq. 

(1  in-) 

Sol. 

Alc. 

(1  in-) 

May¬ 

er’s 

Gold 

Chl. 

Acid 

Pic¬ 

ric. 

Dra 

143 

Ethylmor- 

phine 

Hydrochlor. 

M.  c.  eff. 
and  gives 
fishy  od.; 
ch.,  vap. 
burns 

About 

123 

10 

25 

Wh. 

ppt. 

Br. 

yell. 

ppt. 

Yell. 

ppt. 

Br. 

ppt 

Eucaine 

Lactate 

( see 

Benza- 

mine 

Lactate) 

1 

1 

144 

Eucalyptol 

Evaps., 
vap.  brns. 
and  eu¬ 
calyptus 
od. 

SI. 

Misc. 

Nil 

Nil 

Nil 

Br. 

ppt. 

145 

Euflavine 

Br.  dist.; 
red  vap., 
c.  od.  of 

nh3 

SI. 

SI. 

Or. 

ppt. 

Br. 

col. 

or 

ppt. 

Or. 

ppt. 

Br. 

ppt. 

146 

Fluorescein 

(Soluble) 

Part  m., 
turns  br.- 
gr.,  ch. 
and 

swells  up 

Less 

than 

1 

5 

Blk. 

ppt. 

Yell.  - 
br. 
ppt. 

Yell. 

ppt. 

re- 

dis. 

Blk. 

ppt 

bee. 

br. 

147 

Formalde¬ 

hyde 

Solution 

Boils, 
gives  gas, 
brns.  blue, 
si.  res., 
ch. 

Misc. 

Misc. 

Nil 

Nil 

Nil 

Nil 

148 

Fuchsine 

Part  m. 
and  br. 
vap.  brns. 

SI. 

sol. 

About 

20 

Dk. 

ppt. 

sol. 

turns 

vi. 

pink 

Dk. 

ppt. 

sol. 

turns 

pur¬ 

ple 

Br. 

ppt. 

sol. 

turns 

yell. 

Dk 

ppt 

sol. 

turr 

gr. 

149 

Gelsemine 

M.,  ch., 
br.  dist., 
and  alk. 
vap.  brns. 

About 

178 

SI. 

Sol. 

Sol. 

Wh. 

ppt. 

Lt. 

br. 

ppt. 

Yell. 

ppt. 

Br 

ppt 

150 

Glycogen 

Ch.,  br.- 
yell. 

vap.  brns. 

About 

2 

in¬ 

com¬ 

plete 

80 

Al¬ 

most 

insol. 

Nil 

Nil 

Yell. 

ppt. 

SI. 

red. 

br 

ppt 

151 

Guaiacol 

Evap.  c. 
charact. 
od.,  vap. 
brns. 

Cryst. 

form 

28 

Misc. 

Nil 

1 

!  Nil 

Nil 

Br 

PP1 
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).  Brom. 
'  Aq. 


Special  Tests. 


3 


Yell. 

ppt. 
rediss. 
at  first 


Does  not  give  blue  col.  c.  FeCl3  or  reduce  iodates  direct.  0-01  g. 
dissolved  in  10  ml.  H2S04  after  liberation  of  the  HC1,  gives  a 
clear  sol.,  which  on  adding  a  drop  of  FeCl3  sol.  and  warming 
turns  violet  or  blue,  changing  to  red  on  adding  2  to  3  drops  of 
HN03.  The  free  base  is  less  soluble  in  AmOH  than  Codeine. 
Such  sol.  re-ppts.  the  base  in  crystals  melting  at  93°.  It  is 
distinguished  from  morphine  in  that  on  adding  it  to  K3FeC6N6 
sol.  c.  FeCl3  it  does  not  give  an  immed.  blue,  but  a  bluish-green 
colour. 


■4 


V.  si. 

ppt. 
re-diss. 
at  first 


1  ml.  in  a  freezing  mixture  c.  eq.  vol.  of  phosphoric  acid  added 
gradually  gives  a  white  crystalline  mass  of  eucalyptol  phosphate. 
If  warm  water  be  then  added  eucalyptol  will  separate. 

Agitated  c.  strong  sol.  of  iodine  in  potassium  iodide  a  pasty  mass 
is  produced  in  which  green  lustrous  crystals  are  formed. 


5 


Red  Bulky  yell.  ppt.  on  adding  sodium  salicylate  to  aq.  sol.  No 
ppt.  effervescence  with  sodium  bicarbonate  ( cf .  acriflavine).  No 
ppt.  c.  solution  of  formaldehyde  (cf.  proflavine). 


6 


Or.  red 

ppt. 


Unmistakable  fluorescence  in  sol.  Col.  discharged  by  acid. 
Heated  c.  zinc  dust  and  NaOH  reduced  to  colourless  fluorescin. 


\1  Nil 


Adds  AmOEI.  Reduces  amm.  silver  nitrate  sol.  (mirror).  Responds 
to  Schiff’s  Reagent.  See  also  Milk  Tests,  Urine  Tests  and 
Paraformaldehyde. 


8 


Almost 
bl.  ppt. 
floats, 

liq. 

decol. 


Is  decolorised  by  zinc  and  HC1  also  by  sulphurous  acid.  For 
detection  of  minute  quantities  as  in  urine,  ext.  with  acetic  ether 
or  amyl  ale.  The  colour  in  these  disappears  on  adding  AmOH 
or  HC1  if  fuchsine  present. 


9 


Yell. 

ppt. 


0-001  g.  gives  green  col.  with  cone,  nitric  acid. 

0-001  g.  c.  sulphuric  acid  and  K2Cr207  gives  reddish-violet 
turning  green. 


0 


SI.  wh. 

ppt. 


Iodine  gives  burgundy-red  colour.  Readily  soluble  in  alkalis. 
Dilute  acids  convert  it  into  dextrose,  but  prior  to  that  treatment 
does  not  reduce  Fehling. 


1  Dark 
orange 
ppt. 


Occurs  in  crystalline  form,  or  as  a  liquid  (sp.  gr.  about  1-12; 
b.p.  200°  to  205°).  Characteristic  odour  and  taste.  An 
alcoholic  solution  with  ferric  chloride  gives  emerald-green 
colour  changing  to  blue  and  then  brown.  Gives  yellow  and  not 
red.-br.  on  shaking  c.  10  vols.  of  H2S04  (distinction  from 
creosote). 
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No. 

Substance. 

Heat. 

M.p. 

°C. 

Sol. 

Aq. 

(1  in-) 

Sol. 

Alc. 

(1  in-) 

May¬ 

er’s. 

Gold 

Chl. 

Acid 

Pic¬ 

ric. 

Drp 

152 

Guaiacol 

Benzoate 

M.  and 
evap., 
vap.  bms. 

50- 

52 

Almost 

insol. 

50 

Nil 

Nil 

Nil 

Ni 

153 

Guaiacol 

Carbonate 

M.  and 
evaps. 
almost 
entirely, 
vap.  bms. 

86 

Nil 

About 

200 

Nil 

Nil 

Nil 

Ni 

154 

Guaiacol 

Cinnamate 

M.  to 
clear 
liq., 
bee.  br. 
c.  yell.  sub. 
and  vap. 
bms. 

130 

Insol. 

Sol. 

Nil 

Nil 

Nil 

Ni. 

155 

Hexamine 

Sub.,  m. 
or  ch. 
brns.  in 
air 

H 

8 

Nil 

Dirty 

yell. 

PPt. 

Cryst. 

ppt. 

Br. 

blk 

ppi 

156 

Hexyl- 

resorcinol 

M.,  boils 

Abt. 

66 

2000 

Read¬ 

ily 

Nil 

Blk. 

ppt. 

Nil 

Ni 

157 

Holocain 

Hydrochlor. 

M.,  bee. 

yell., 
ch.,  yell, 
dist.  vap. 
brns.  c.  gr. 
flame 

186 

-189 

55 

8 

Wh. 

ppt. 

Buff 

ppt. 

Yell. 

ppt. 

Br 

ppt 

158 

Homatro- 

pine 

Hydrobrom. 

M., 

colourless 
then  ch., 
br.  dist., 
alk.  vap. 
burns 

214 

6 

18 

Wh. 

ppt. 

Buff 

ppt. 

Nil 

Br 

ppi 

159 

Hydrastine 

Hydrochlor. 

M.,  ch., 
alk. 

vap.  brns. 

168 

if 

dry 

120 

SI. 

cloud 

Nil 

Nil 

SI 

br 

PP 

160 

Hydrast- 

M.  to  yell. 

About 

Less 

About 

Crm.- 

Buff 

Yell. 

Re 

inine 

Hydrochlor. 

liq.,  ch. 
br.  dist., 
vap.  brns. 

210 

than  1 

3 

wh. 

ppt. 

ppt. 

ppt. 

bi 

PP 

161 

Hyoscine 

Hydrobrom. 

M.,  ch., 
br.  dist., 
and  alk. 
vap.  brns. 

About 

2 

13 

Wh. 

ppt. 

Br.- 

yell. 

ppt. 

Yell. 

ppt. 

Re 

bi 

PE 

162 

Hyoscya- 

mine 

Sulphate 

! 

M.,  ch., 
and  alk. 
vap.  bms. 

203 

-206 

h 

4* 

Wh. 

ppt. 

Yell. 

ppt. 

Yell. 

ppt. 

Rc 

b 

PI 

«>  • 

2 

3 

4 

5 

6 

7 

8 

9 

0 

1 
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Special  Tests. 


When  hydrolysed  gives  reactions  for  guaiacol  and  benzoic  acid. 


0-01  g.  gives  guaiacol  and  potassium  carbonate  on  hydrolysis 
with  alcoholic  potash. 


When  hydrolysed  gives  reactions  for  guaiacol  and  cinnamic  acid. 


Boiled  with  dilute  acids  gives  formaldehyde  and  ammon.  salt. 
Gives  ppt.  c.  HgCl2  sol.  becoming  cryst.  on  standing. 


Paraffin  odour  on  heating.  H2S04  cold  dissolves,  hot  ch.  and  SOa 
evolved.  HN03  gives  violent  reaction.  Trace  FeCl*  added  to 
alcoholic  sol.  gives  gr.  colour. 

Yellow  waxy  ppt.  with  NaN02  and  HC1. 


Alkaloidal  base,  obt.  by  adding  AmOH  to  aq.  sol.,  shaking  out  c. 
CHC13  and  evaporating  solvent,  melts  at  about  98°  and  when 
warmed  c.  2%  sol.  HgCl2  in  alcohol  (60%)  gives  yell.  ppt. 
becoming  brick-red.  Does  not  react  to  Vitali’s  test — 0-0001g. 
gives  yell,  instead  of  violet  given  by  atropine,  vide  atropine. 
Does  not  ppt.  c.  tannic  acid  or  platinic  chlor.  after  adding  HC1. 

Froehde’s  Reagent  gives  gr.  to  br.  colour.  Sulphovanadic  acid 
gives  orange-red.  H2S04  c.  trace  of  molybdic  acid  gives  gr. 
colour  changing  to  br.  H2S04  c.  trace  of  K2Cr207  gives  light 
gr.  colour  changing  to  br.  To  distinguish  from  hydrastinine, 
see  this  Voi.,  p.  127. 

Aq.  sol.  acidified  c.  H2S04  has  blue  fluorescence.  With  Nessler’s 
Reagent  gives  black  ppt.  of  mercury. 


Response  to  Vitali’s  Reaction  very  similar  to  that  of  atropine, 
q.v. 

Gold  chloride  compound  obt.  by  dissolving  separated  base  in 
HC1,  adding  sol.  auric  chloride  and  recryst.  from  water  has 
m.p.  of  198°  to  200°. 

Response  to  Vitali’s  Reaction  very  similar  to  that  of  atropine, 
q.v.  Gold  salt  (recrystallised  from  hot  aq.)  is  in  golden  shining 
leaflets,  m.p.  165°;  sols,  reduce  in  the  light. 

A  1  in  20  sol.  does  not  ppt.  c.  platinic  chlor.  sol.  (distinction 
from  most  alkaloids). — TJ.S.P.  X . 
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No. 

Substance. 

Heat. 

M.p. 

°c. 

Sol. 

Aq. 

(1  in-) 

Sol. 

Alc. 

(1  in-) 

May¬ 

er’s. 

Gold 

Chl. 

Acid 

Pic¬ 

ric. 

Dr_ 

163 

Hypnal 

M.  c. 
chloral 
od.,  ch., 
and  gives 
alk. 
inflam, 
vap. 

67 

-68 

10 

About 

i 

SI. 

wh. 

cloud 

. 

Buff 

ppt. 

Yell. 

ppt. 

Bj 

PP 

164 

Indigo 

Od.  of 
HCN,  alk. 
vap.  brns. 

V.  si. 

Insol. 

Nil 

Nil 

Nil 

Ni 

165 

Indigo 

Carmine 

Ch.  and 
gives  off 
water 

100 

Insol. 

Deep 

bl. 

ppt. 

Col. 

dis¬ 

char¬ 

ged 

slow¬ 

ly 

Nil 

Dk 

gr. 

ppt 

166 

Iodoform 

M.,  vi. 
vap. 

120 

-122 

V.  si. 

100 

Nil 

Nil 

Nil 

Ni 

167 

Iodophtha- 

lein 

Ch., 

iodine 

vap. 

' 

7 

SI. 

Nil 

Br. 

ppt. 

Nil 

Ni 

168 

Iodopyr- 

role 

Bl.  sub.  c. 
vi.  vap. 

De¬ 

comp. 

above 

140 

V.  si. 

21 

Nil 

Nil 

Nil 

V.s 

ppt 

169 

Lactose 

M.,  ch., 
od.  of 
burnt 
sugar 

7 

Insol. 

Nil 

Nil 

Nil 

Ni 

170 

Lacvulose 

M.  to  br. 
liq.  c. 
caramel 
od.  and 
ch.,  vap. 
brns. 

About 

95 

when 

an- 

hyd. 

Less 

than 

0-5 

About 

16 

Nil 

Nil 

Nil 

Ni 

171 

Lecithin 

(Ovo-) 

M.  c. 
character¬ 
istic  od. 

SI. 

30 

misc. 
c.  1, 
but 
throws 
out 

c. 

more 

Nil 

Nil 

Nil 

Or 

br 

PP 

172 

Lithium 

Acetyl- 

salicylate 

M.,  ch., 
od.  of 
phenol 
and  sali¬ 
cylic 
esters 

1 

1 

4 

Nil 

Nil 

Nil 

Ye] 

PP 
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Brom. 

Aq. 


Special  Tests. 


Yell.  Gives  reactions  of  chloral  and  phenazone. 
ppt.  Gives  green  ppt.  with  NaN02  and  HC1. 
rediss. 
at  first 


Nil 


Purple  vapours  on  heating  in  test-tube.  Colour  disappears  on 
treatment  with  alkaline  reducing  agents,  e.g.y  NaOH  and  Zn. 


>  Dark 
gr.  ppt. 
dissolv¬ 
ing  to 
br.  sol. 


Ash  contains  sodium  sulphate. 

Diazo  Test  gives  green  colour.  Colour  of  aq.  sol.  destroyed  by 
HN03  or  bromine  wtr.,  or  by  Zn  and  NaOH. 


Nil 


Iodine  is  pptd.  on  adding  nitric  acid  to  a  solution  in  warm 
alcoholic  potassium  hydroxide. 


1  Yell. 

ppt. 


Cream  ppt.  c.  HC1  wh.  rediss.  in  excess  of  NaOH  c.  return  of 
bl.  col.  which  subsequently  disappears.  Fused  c.  NaOH,  diss. 
in  HN03  and  treated  c.  AgN03 — yell.  ppt. 


Nil 


Warmed  c.  NaOH  and  Zn  fumes  of  pyrrole  are  given  off  and 
colour  pine  wood  (e.g.,  a  match)  soaked  in  HC1  red.  Ale.  sol. 
c.  HN03  gives  red  col. 


Nil 


Reduces  Fehling’s  solution  on  heating.  Becomes  brown  on 
heating  with  alkalis. 


Nil 


Reduces  bismuth  salts  in  alkaline  solution.  On  warming  with 
KOH  or  NaOH  turns  brown  (as  also  dextrose).  Fermentable 
directly  but  more  slowly  than  dextrose.  Combines  with  calcium 
hydroxide,  forming  insoluble  gelatinous  salt.  Specific  rotation 
of  well-boiled  10%  aq.  sol.  about  — 93°  if  pure. 


I  Dilute 
emul¬ 
sion 
gives 
orange 
ppt. 


Characteristic  waxy  appearance. 

Boiled  with  baryta  gives  glycerophosphoric  acid,  neurine,  and 
a  fatty  acid  (stearic,  oleic  or  palmitic). — Watts. 


2 


Wh.  ppt. 


HC1  ppts.  aspirin;  filtrate  give  reactions  for  Li.  After  hydrolysis 
gives  reactions  for  salicylic  acid. 
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No. 

Substance. 

Heat. 

M.p. 

°C. 

Sol. 

Aq. 

(1  in-) 

Sol. 

Alc. 

(1  in-) 

May¬ 

er’s 

Gold 

Chl. 

Acid 

Pic¬ 

ric. 

Dra 

Luminal 

(see 

Pheno- 

barbitone) 

173 

Magnesium 

Acetyl- 

salicylate 

M.,  ch., 
od.  of 
phenol 
and  acetic 
acid 

12 

Insol. 

Nil 

Nil 

Nil 

Yell 

ppt 

174 

Malachite 

Green 

Part  m., 
goes  gr. 
up  tube 
and  then 
br.  vap. 
brns. 

2 

About 

30 

Dk. 

gr. 

ppt. 

Dk. 

gr. 

ppt. 

Dk. 

gr. 

ppt. 

Dk. 

dirU 

br. 

ppt 

175 

Mannitol 

Nitrate 

M.,  goes 
br.  and 
explodes 

113 

Al¬ 

most 

insol. 

SI. 

Nil 

Nil 

Nil 

Nil 

Medinal 
(see  Bar- 
bitone, 
Soluble) 

176 

Mercuro- 

chrome 

Chars. 

Read¬ 

ily 

Insol. 

Nil 

Pur¬ 

ple 

col. 

Nil 

Red 

ppt 

177 

Mercury 

Succini- 

mide 

Ch.,  grey 
sub.,  vap. 
brns.,  si. 
cyanide 
od. 

— 

28 

V.  si. 

Yell. 

ppt. 

turns 

or. 

Nil 

Nil 

Br. 

ppt 

turr 

crn 

178 

Methylacet- 

anilide 

M.  and 
sub. 

100 

-101 

60 

Read¬ 

ily 

Nil 

Nil 

Nil 

Br. 

ppt 

179 

Methyl- 

Asprio- 

dine 

M.,  distils 
c.  si. 
decomp. 

40 

Insol. 

Misc. 

Nil 

Nil 

Nil 

Nil 

180 

Methylene 

Blue 

Swells 
and  ch., 
sulphur 
od. 

About 

6 

SI. 

Bl. 

ppt. 

Blk. 

ppt. 

Red 

ppt. 

Blk 

ppt 

181 

Methylene 

Ditannin 

Ch.  c. 
br.  dist., 
tannin 
od. 

220 
|  -240 
c.  de¬ 
comp. 

Insol. 

About 

3 

Nil 

Vi. 

col. 

Nil 

Ni 
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o. 


3 


Brom. 


Special  Tests. 


Aq. 


Wh. 

ppt. 


HC1  precipitates  aspirin;  filtrate  gives  reactions  for  Mg. 
hydrolysis  gives  reactions  for  salicylic  acid. 


After 


4 


Dark 
gr.  ppt. 


Its  solubility  in  amyl  alcohol  distinguishes  it  from  methyl 
green  and  its  allies.  Aq.  sol.  becomes  red  on  acidifying  c.  HC1. 
Colour  base  is  pptd.  on  addition  of  NaOH  and  when 
recryst.  from  benzene  has  m.p.  of  about  132°. 


5 


Nil 


Explodes  at  120°. 


6 


Col.  dis¬ 
charged 


HC1  precipitates  dibromohydroxymercurifluorescein. 

Heated  c.  H2S04  and  HN03,  cooled  and  diluted  c.  water  gives 
a  ppt.  of  HgS  c.  H2S.  Fused  c.  NaOH  and  dissolved  in  dil. 
HN03,  gives  a  ppt.  of  AgBr  c.  AgN03. 


7 


Nil 


Heated  with  alkali  evolves  ammonia. 


8 


Wh.  ppt. 


Hydrolysed  to  acetic  acid  and  monomethylaniline.  Soluble 
1  in  2  of  chloroform  (distinction  from  acetanilide  and 
phenacetin). 


9 


Fused  c.  NaOH  and  dissolved  in  dil.  HN03,  gives  ppt.  of  Agl 
c.  AgN03.  Heated  c.  cone.  H2S04  gives  off  vap.  of  iodine. 
Heated  c.  NaOH  and  acetic  acid  added,  sol.  gives  vi.  col.  c 
FeCl3. 


0 


Blk.  ppt. 
and  sol. 
almost 
colour¬ 
less 


Aq.  sol.  decolourised  on  warming  c.  Zn  dust  and  acetic  acid, 
col.  reappearing  if  sol.  is  filtered  and  exposed  to  air.  Aq.  sol. 
c.  KI  sol.  gives  deep  blue  flocculent  ppt.  Aq.  sol.  c.  si.  acid 
sol.  K2Cr207  gives  bl.-vi.  ppt.,  the  liquid  becoming  red-vi. 
but  the  bl.  is  restored  c.  H2S03.  HNOa  converts  to  methylene 
green. 


0-1  g.  heated  with  2  ml.  cone.  H2S04  gives  a  br.  col.  changing 
to  gr.  and  then  bl.,  and  on  adding  alcohol  a  bl.  turning  to 
wine-red. 
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No. 

Substance. 

Heat. 

M.p. 

°C. 

Sol. 

Aq. 

(1  in-) 

Sol. 

Alc. 

(1  in-) 

May¬ 

er’s. 

Gold 

Chl. 

Acid 

Pic¬ 

ric. 

Drag. 

182 

Methyl- 

sulphonal 

M.,  boils, 
ch.,  c.  od. 
of  SOa  and 
mercaptan 

76 

-78 

320 

12 

Nil 

Nil 

Nil 

Nil 

Migrainine 

( see 

Phenaz- 
one  and 
Caffeine 
Citrate) 

183 

Morphine 

M.,  ch., 
br.  dist. 
alk.  vap. 
brns. 

About 

230°, 

de¬ 

comp. 

5000 

100 

j 

Nil 

Op¬ 

ales¬ 

cence 

Nil  | 

Red- 

br. 

ppt. 

184 

Morphine 

Hydrochlor. 

Ch.  c.  br. 
dist. 

25 

About 

50 

Yell.- 

wh. 

gela¬ 

tin¬ 

ous 

ppt. 

Yell.- 

br. 

ppt. 

turns 

dar¬ 

ker 

Yell. 

ppt. 

Red- 

br. 

ppt. 

185 

Nicotine 

Evaps.  c.. 
naus.  od. 

Misc. 

Misc. 

Wh. 

ppt. 

Buff 

ppt. 

Yell. 

ppt. 

Br. 

ppt. 

186 

Nitro¬ 

benzene 

Dist., 
ch.  si., 
vap.  brns. 

— 

SI. 

1 

Nil 

Nil 

Nil 

Light 

br. 

ppt. 

Novocain 
(see  Pro¬ 
caine 
Hydro¬ 
chlor). 

187 

Nuclein 

Ch.,  br. 
alk.  vap. 
brns. 

‘ 

V.  si. 

Insol. 

Nil 

Nil 

Nil 

Nil 

188 

Orthocaine 

M.  to  yell, 
liq.,  ch., 
br.  dist. 
and  alk. 
vap.  brns. 

141— 

143 

SI. 

7 

Nil 

Dk. 

gr. 

ppt. 

Nil 

V. 

si. 

red- 

br. 

PPt. 

slow¬ 

ly 

189 

Papa¬ 

verine 

Alk.  fishy 
vap. 

146 

-147 

Insol. 

V.  si. 

Wh. 

ppt. 

Buff 

ppt. 

Yell. 

ppt. 

Br. 

ppt. 

CORROBORATIVE  TESTS 


275 


Brom. 

Aq. 


Nil 


Nil 


Nil 


Yell. 
PPt. 
rediss. 
at  first 


Nil 


Nil 


Dirty 

gr.-br. 

ppt. 


Yell. 

ppt. 


Special  Tests. 


Heated  c.  anhydrous  sodium  acetate,  H2S  is  evolved.  Heated 
c.  charcoal  gives  od.  of  mercaptan. 


Sprinkled  on  to  HN03  gives  or.-red  colour.  Heated  c.  H2S04 
on  a  water-bath  for  15  mins.,  cooled  and  treated  c.  HNOs 
gives  blood-red  colour.  Froebde’s  Reagent  gives  reddish-vi., 
changing  to  slate  blue.  Liberates  iodine  from  iodic  acid. 
Gives  blue  ppt.  c.  FeCl3  and  K3FeC6N6  sol.  (freshly  prepared). 

Gives  reactions  of  morphine  and  hydrochloride. 


Liquid,  strongly  alk.  Dropped  on  paper,  causes  a  grease  spot, 
which  disappears  after  a  time.  Phosphomolybdic  acid  gives 
greenish  ppt.  Platin.  chlor.  and  tannin  also  ppt.  in  dilutions  of 
1  in  5000  and  1  in  500  resp.  Treated  with  a  drop  of  formalde¬ 
hyde  sol.  and  then  HN03 — rose  red  col. 

Detection  of  traces:  distil  with  a  little  sulphuric  acid  in  steam, 
shake  distillate  with  chloroform,  convert  oily  drops  into 
aniline  by  reduction  with  zinc  and  sulphuric  acid. 


Cf.  Acid  Nucleinic. 


5%  aq.  sol.  c.  10%  aq.  sol.  NaNOa  acidified  c.  HC1  gives  yell.- 
wh.  and  on  exposure  to  air  an  or.  ppt.  darkening  to  red. 
Distinguished  from  amydricaine,  amylocaine,  benzamine , 
cocaine,  holocaine,  procaine  and  tropacocaine  by  Froehde’s 
Reagent  which  gives  a  faint  vi.  tinge  but  nil  c.  others  except 
tropacocaine  which  gives  slight  gr.  Gives  no  ppt.  c.  sol.  I 
(distinction  from  benzocaine). 

0-01  g.  c.  5  ml.  H2S04  gives  colourless  sol.  becoming  rose-red 
at  110°  and  darkening  to  vi.  at  200°,  the  colour  being  discharged 
on  adding  wtr.  Gives  rose-red  colour  c.  H2S04  containing  sol. 
of  formaldehyde.  Aq.  sol.  K3FeC6N6  gives  c.  a  faintly  acid 
sol.  a  yell.  ppt.  which  when  washed  and  dried  diss.  in  H2S04 
containing  sol.  of  formaldehyde,  giving  a  pale  blue  colour 
darkening  to  bl.-vi. 
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No. 

1 

Substance. 

Heat. 

M.p. 

°C. 

Sol. 

Aq. 

(1  in-) 

Sol. 

Alc. 

(1  in-) 

May¬ 

er’s. 

Gold 

Chl. 

Acid 

Pic¬ 

ric. 

Drac 

190 

Parafor¬ 

malde¬ 

hyde 

Part  m. 
and  sub. 
vap.  brns. 

Vola¬ 
tilises 
at  100 

V.  si. 

SI. 

Nil 

Nil 

Nil 

Nil 

191 

Paralde¬ 

hyde 

Evaps., 
vap.  brns. 

11- 

12 

9 

Misc. 

Nil 

Nil 

Nil 

Nil 

192 

Pelletierine 

Tannate 

M.,  ch., 
and  alk. 
vap.  brns. 

Soft¬ 
ens  at 
about 
165° 
but 
de¬ 
comp, 
s. 

melt¬ 

ing 

700 

8 

Nil 

Nil 

Yell. 

ppt. 

Dk. 

br. 

ppt. 

193 

Phenacetin 

M.  and 
volatilises 
almost 
completely; 
vap.  brns. 

134- 

136 

Insol. 

21 

Nil 

Nil 

Nil 

Nil 

194 

Phenalgin 

o 

Part  m. 
and  eff., 
dense  sub., 
ch.,  alk. 
vap.  brns. 

— 

Part 

Part 

Nil 

SI. 

dark 

ppt. 

Nil 

Nil 

‘ 

195 

Phenazone 

M.  then 
ch.  and 
br.  vap. 
brns. 

Ill 

-113 

U 

H 

Wh. 

ppt. 

Buff 

ppt. 

Yell. 

ppt. 

Red 

br. 

ppt 

196 

Phenazone 

Acetyl- 

Salicylate 

M.,  ace¬ 
tic  then 
phenolic 
vap. 

About 

45 

160 

H 

Wh. 

ppt. 

Yell. 

ppt. 

Nil 

Red 

ppt 

197 

Phenazone 

and 

Caffeine 
Citrate 
or  Salicy¬ 
late 

M.  then 
ch.  and 
gives  br. 
alk.  vap. 
brns. 

101 

-105 

2 

1 

Wh. 

ppt. 

Dull 

yell. 

ppt. 

Yell. 

ppt. 

Or.- 
red 
:  Ppt 
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Brom. 

•  Aq. 


Nil 


Nil 


Wh.  ppt. 


Nil 


Wh.  ppt. 
and  eff. 


Yell. 

ppt. 

rediss. 


Wh.  ppt. 


Yell. 

ppt. 

rediss. 


Special  Tests. 


Formalin  odour  on  heating.  Distillate  in  water  reduces  silver 
nitrate  (forming  mirror).  Responds  to  Schiff’s  Test  (sulphurous 
fuchsin  solution).  Na  nitroprusside,  0-5%,  gives  red,  which 
on  acidifying  c.  acetic  acid  changes  to  purple.  Nessler's 
reagent  gives  a  reddish  precipitate  which  gradually  changes  to 
grey.  If  to  5  ml.  H2S04  in  which  0-02  g.  salicylic  acid  is 
dissolved,  2  drops  of  formalin  (37%)  be  added  and  the  liquid 
gently  warmed,  a  permanent  red  col.  forms  ( U.S.P. ).  In 
general,  gives  the  reactions  of  aldehydes. 


More  soluble  in  cold  water  than  hot — sat.  aq.  sol.  becomes 
turbid  on  warming.  Gives  mirror  with  ammoniacal  silver 
nitrate  on  warming.  Gives  reactions  of  aldehydes,  but  does 
not  add  ammonia  or  sodium  bisulphite.  Warmed  c.  HaS04 
it  is  converted  into  acetaldehyde. 

Gives  deep  blue  ppt.  with  cobalt  or  copper  sulphate. 

The  base  absorbs  oxygen  from  the  air,  resinifying.  Pelletierine 
with  sulphuric  or  selenious  acid  gives  a  red  col.,  deepening  on 
heating  and  changing  to  green  (distinction  from  arecoline). 


K2Cr207  in  HC1  sol.  gives  red  col.  1  ml.  of  a  sol.  of  0*2  g.  in 
2  ml.  HC1  (25%)  boiled,  cooled  and  filtered  gives  reddish 
violet  on  adding  5  drops  Cl  water,  and  vi.  changing  to  red  on 
adding  1  drop  K2Cr207  sol. 

Colour  reaction  (Carletti):  moisten  a  small  quantity  of  phenacetin 
in  a  dish  c.  acetaldehyde,  and  2  to  3  ml.  HsS04;  on  stirring 
with  a  rod  the  acid  turns  red  (increased  by  warming). 
Sensitive  to  0-001  g. 


Alcoholic  extractive  evaporated  to  dryness  gives  reactions  of 
acetanilide.  Also  contains  sodium  bicarbonate  and  ammonium 
carbonate. 


Aq.  sol.  c.  trace  NaN02  and  dil.  H2S04  gives  gr.  col.  1  to  2  ml. 
of  0-1  %  aq.  sol.  c.  1  drop  FeCl3  sol.  gives  deep  red  col.  changed 
to  light  yell,  by  dil.  H2S04.  Aq.  sol.  gives  c.  eq.  vol.  HNOa 
yell.  sol.  changing  to  crimson  on  warming.  Tannin  gives  a 
white  ppt.  c.  1  %  sol. 

Gives  reactions  of  phenazone  and  acetylsalicylic  acid. 


Gives  reactions  of  phenazone  and  caffeine.  Citrate  radicle  is  not 
pptd.  by  CaCl2.  Salicylic  acid  is  extracted  by  ether  from  aq. 
sol.  acidified  c.  HC1.  Caffeine  may  be  detected  by  murexide 
test  if  all  phenazone  pptd.  by  Br  water  is  filtered  off. 
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No. 

Substance. 

Heat. 

M.p. 

°C. 

Sol. 

Aq. 

(1  in-) 

Sol. 
Alc. 
(1  in-) 

May¬ 

er’s 

Gold 

Chl. 

Acid 

Pic¬ 

ric. 

198 

Phenazone 

Salicylate 

M.,  ch., 
br.  dist., 
alk.  vap. 

90 

240 

4 

Wh. 

ppt. 

SI. 

buff 

ppt. 

V.  si. 
yell, 
ppt. 

199 

Phenobar- 

bitone 

Ac.  vap., 
sweet  od. 

173- 

177 

V.  si. 

15 

Nil 

Nil 

Nil 

200 

Phenobar- 

bitone, 

Soluble 

Ac.  vap., 
sweet  od. 

Read¬ 

ily 

Read¬ 

ily 

Nil 

Nil 

Nil 

201 

Phenocoll 

Hydrochlor. 

Part  m. 
and  ch., 
br.  sub., 
alk.  vap. 

16 

34 

Wh. 

ppt. 

Nil 

Yell. 

ppt. 

bee. 

cryst. 

202 

Phenocoll 

Salicylate 

M.  to  br. 
liq.,  ch., 
alk.  vap. 

160- 

165 

de¬ 

comp. 

SI. 

50 

Nil 

Nil 

Yell. 

crys¬ 

tals 

form 

slow- 

lv 

203 

Phenol 

M.  and 
evaps., 
vap.  brns. 

39- 

40 

12 

0-16 

Nil 

Blk. 

ppt. 

comes 

V. 

slow 

Nil 

204 

Phenolph- 

thalein 

M.  to  br. 
liq.,  ch., 
c.  phenol 
od. 

254- 

258 

Insol. 

10 

Nil 

Nil 

Nil 

205 

Phenyl- 

Asprio- 

dine 

M.,  boils, 
ch.,  iodine 
vap.  c.  phe¬ 
nol  od. 

123 

Insol. 

250 

Nil 

Nil 

Nil 

206 

Phenyl- 

hydrazine 

Hydrochlor. 

M.,  boils, 
sublimes, 
then  ch. 
c.  aniline 
od. 

Sol. 

Sol. 

Nil 

Blk. 

ppt. 

Nil 

207 

Phenyl- 

Sedasprin 

M.,  boils, 
ch.  c.  HBr 
and  irrit. 
salicylic 
ac.  od. 

118 

Insol. 

380 

Nil 

Nil 

Nil 

Dm* 


Rec 

br. 

ppt 

Ni: 


Or. 

ppt 


Br.- 

red 

ppt 


Br.- 

red 

ppt 


Nil 


Nil 


Nil 


Br.- 

blk 

ppt 


Ni: 
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8 


Brom. 

Aq. 


Special  Tests. 


Wh.  ppt. 


Gives  reactions  of  phenazone  and  salicylic  acid. 


Nil 


To  distinguish  from  barhitone.  Diss.  0-1  g.  in  1  ml.  H2S04  and 
add  trace  NaNOa — or.  col.  c.  phenobarbitone,  none  c.  barbitone. 

Heat  c.  NaOH,  acidify  c.  H2S04 — C02  evolved  c.  sweet  acetic 
od.  Gives  ppt.  c.  Millon’s  Reagent  c.  or  s.  HN03. 

Mix  0*1  g.  c.  0-5  g.  KN03  and  2  ml.  H2S04.  Heat  on  boiling 
water-bath  10  mins,  and  pour  into  10  ml.  cold  wtr.  Reduce 
pptd.  nitro-compd.  c.  Zn,  and  decant  sol.  Cool,  acidify,  add 
aq.  sol.  of  0-1  g.  KN02  and  add  to  a  sol.  of  (3-naphthol  in 
NaOH — blood-red  col.  distinguishes  barbituric  acid  c.  phenyl 
group. — J.Pharm.  C him.,  Paris,  1925,  117,  69,  per  Analyst, 
1925,  465. 


0 


Wh.  ppt. 


Gives  reactions  of  sodium  and  yields  ppt.  of  phenobarbitone 
on  acidifying  the  aqueous  solution. 


1  Yell, 
ppt.  re- 
diss.  at 
first 


On  treating  1  ml.  of  sol.  of  0-2  g.  in  2  ml.  of  HC1  (25%), 
boiled,  cooled  and  filtered,  with  5  drops  of  fresh  Cl  water,  gives 
reddish-vi.  colour.  0-1  g.  boiled  with  2  ml.  33%  NaOH  and 
then  2  drops  of  CHC13  added  gives  phenyl  isocyanide  odour 
and  blk.  drops  on  surface. 


2 


Wh.  ppt. 


Reactions  of  phenocoll  and  salicylic  acid. 


3 


Wh.  ppt 
rediss. 
at  first 


To  0-001  g.  in  10  ml.  water  add  1  drop  of  10%  sod.  nitrite  sol. 
and  pour  on  to  H2S04.  A  coloured  zone — red  above,  green 
below — appears  at  the  junction.  Bleaching  powder  to  aq.  sol. 
gives  violet  colour. 


Nil 


Red  colour  with  caustic  alkalis  disappearing  with  acids.  Silver 
nitrate  gives  a  violet  ppt. 


S 


Fuse  c.  soda-lime,  dissolve  in  aq.,  acidify  c.  HN03  and  add 
AgN03 — yell.  ppt. 


>  Yell. 

ppt. 

with 

excess 


Reduces  Fehling’s  solution  in  cold.  1  in  50,000  stated  to  be 
detected  by  following  test: — To  sol.  add  a  few  drops  of  aqueous 
trimethylamine  and  several  drops  of  sodium  nitroprusside.  A 
bl.-gr.  colour  is  produced,  bee.  more  marked  on  addition  of 
KOH  and  red  if  heated  after. 


Fuse  c.  soda-lime,  dissolve  in  aq.,  add  HN03  and  AgN03 — 
yell.  ppt.  Boil  c.  NaOH,  cool,  add  ac.  acetic  and  FeCl3.  Violet 
col.  produced. 
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No. 

Substance. 

Heat. 

M.p. 

°C. 

Sol. 

Aq. 

(1  in-) 

Sol. 

Alc. 

(1  in-) 

May¬ 

er’s. 

Gold 

Chl. 

Acid 
Pic¬ 
ric.  | 

Drag 

208 

Phloridzin 

M.  c.  si. 
eff.,  ch., 
br.  dist. 
and 

vap.  brns. 

107 

soli¬ 

difies 

and 

again 

m. 

170 

V.  si. 

Nil 

Nil 

Nil 

Nil 

209 

Physostig- 

mine 

M.,  ch., 
v.  irrita¬ 
ting  alk. 
vap.  brns. 

105 

-106 

SI. 

2 

Wh. 

PPt. 

Br. 

ppt. 

and 

pur¬ 

plish 

sol. 

Yell. 

ppt. 

Red 

ppt. 

210 

Physostig- 

mine 

Salicylate 

M.,  c. 
irritating 
alk.  vap. 
brns. 

140 

Less 

than 

1 

Less 

than 

2 

Wh. 

ppt. 

Fawn 

ppt. 

turn¬ 

ing 

to 

blk. 

c. 

pur¬ 

ple 

sol. 

Yell. 

ppt. 

Red- 

br. 

ppt. 

turn¬ 

ing 

or. 

211 

Picrotoxin 

M.,  ch., 
br.  dist. 

About 

200 

SI. 

13| 

Nil 

Nil  ' 

Nil 

Nil 

212 

Pilocarpine 

Nitrate 

Ch.,  alk. 
vap. 

174 

-178 

9 

50 

Wh. 

ppt. 

Crm. 

yell. 

ppt. 

Yell. 

ppt. 

Br.- 

red 

ppt. 

213 

Piperazine 

M.  and 
evaps., 
vap.  brns. 

43 

-44 

108- 

HO 

when 

anhyd. 

2 

3 

SI. 

wh. 

ppt. 

Red- 

br. 

ppt. 

SI. 

yell. 

ppt. 

Blk. 

to 

yell. 

ppt. 

214 

Piperazine 

Benzoate 

M.  and 
evaps., 
vap.  brns. 

About 

167 

100 

10 

Nil 

V.  si. 

buff 

ppt. 

Yell. 

ppt. 

Red 

br. 

ppt. 

215 

Piperidine 

Tartrate 

M.,  vap.  c. 
celery 
od. 

About 

80 

Less 
than  1 

About 

30 

Wh. 
cry  st. 
form 

Nil 

Nil 

Br. 

ppt. 

216 

Podophyllo- 

toxin 

Part 
m.,  ch., 
br.  dist. 
and  vap. 
brns. 

117 

V.  si. 

Misc. 

Nil 

Nil 

i 

i 

Nil 

Nil 
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Brom. 

Aq. 


SI.  yell. 

ppt. 


Yell. 

ppt. 


Yell, 
ppt.  re¬ 
diss.  at 
first 


Nil 


ppt. 

rediss. 
at  first 


Yell, 
ppt.  re¬ 
diss. 
at  first 


Yell, 
ppt.  re¬ 
diss. 
at  first 

Yell. 

ppt. 


Nil 


Special  Tests. 


Sols,  have  avidity  for  AmOH.  In  taking  up  10%  it  turns  red  and 
melts  to  a  colourless  mass.  Mix  0-1  g.  with  a  crystal  of  vanillin 
and  1  drop  of  HC1  and  warm — red  col. 


See  under  physostigmine  salicylate. 


Warmed  c.  few  drops  AmOH  a  yellowish-red  col.  is  produced, 
and  on  evaporation  a  bl.  residue  giving  a  bl.  ale.  sol.  On  adding 
acetic  acid  the  sol.  is  bl.  by  transmitted  light  c.  a  red  fluorescence 
intensified  on  dilution  c.  wtr. 


Mixed  c.  thrice  its  weight  of  KN03,  moistened  c.  H2S04  and 
then  NaOH  in  excess  added  gives  red. — Langley’s  Reaction. 
On  the  addition  of  1  drop  20%  anisaldehyde  in  dehyd.  ale.  to 
a  trace  of  picrotoxin  moistened  c.  H2S04,  a  vi.  col.  is  produced 
(Melzer). 


To  2  to  3  ml.  of  0-2%  aq.  sol.  acidified  c.  1  or  2  drops  dil.  H2S04 
add  eq.  vol.  sol.  H202  and  pour  layer  of  benzene  on  to  the 
mixture;  add  1  or  2  drops  of  sol.  K2Cr207  and  shake.  Benzene 
layer  becomes  coloured  bl.-vi.,  the  aqueous  layer  remaining 
yellow  (distinction  from  other  alkaloids). 

Dissolves  uric  acid  forming  the  neutral  urate.  Gives  white  ppt 
with  Nessler’s  Reagent.  Piperazine  phosphate  forms  4-sided 
tabular  crystals. 


HC1  to  aq.  sol.  gives  ppt.  of  benzoic  acid.  The  aq.  sol.  gives  test 
for  piperazine  q.v. 


Piperidine  is  a  liquid  with  ammoniacal  and  peppery  odour,  and 
is  a  very  strong  base. 


Alkalis  convert  into  gelatinous  acid  which  loses  water,  giving  a 
substance  melting  at  227°. 
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No. 

Substance. 

1 

Heat. 

M.p. 

°C. 

Sol. 

Aq. 

(1  in-) 

Sol. 
Alc. 
(1  in-) 

May¬ 

er’s. 

Gold 

Chl. 

Acid 

Pic¬ 

ric. 

Dra« 

217 

Potassium 

Antimonyl- 

tartrate 

Blackens, 

grey-wh. 

sub. 

17 

Insol. 

Nil 

Nil 

Nil 

• 

De¬ 

color 

ises 

218 

Potassium 

Hydroxy- 

quinoline 

Sulphate 

1 

M.  c.  efF. 

Partly 
lique¬ 
fies 
at  172 

1 

SI. 

Crm. 

ppt. 

Buff 

ppt. 

Yell. 

ppt. 

Red 

br. 

to 

blk. 

219 

Procaine 

Hydrochlor. 

M.  to 
clear 
liq.,  ch. 
c.  alk. 
vap.  and 
nauseous 
od. 

154- 

156 

1 

8 

Wh. 

ppt. 

Br. 

ppt. 

Yell. 

ppt. 

Red- 

br. 

ppt. 

220 

Proflavine 

Alk.  vap. 
containing 
H2S 

300 

48 

Or. 

ppt. 

Deep 

gr. 

fiuor. 

Or. 

ppt. 

Br. 

ppt. 

221 

Proponal 

Pyramidon 

( see  Amido¬ 
pyrine) 

Distils 

145 

Insol. 

SI. 

Nil 

Nil 

Nil 

Nil 

222 

Pyrogallol 

Sub.  c. 
decomp. 

129 

-135 

9 

1 

Nil 

Re¬ 

duc¬ 

tion 

Nil 

Nil 

223 

Quinidine 

M.,  ch., 
br.  vap. 
and 

distillate 

About 

168 

Pract. 

insol. 

17 

V.  si. 

ppt. 

V.  si. 

ppt. 

V.  si. 

ppt. 

V.  si 

ppt. 

224 

Quinidine 

sulphate 

M.  to 
red.  liq., 
ch.  c.  vi. 
vap. 

About 

200 

-202 

de¬ 

comp. 

90 

10 

Wh. 

ppt. 

Buff 

ppt. 

Yell. 

ppt. 

Brick 

red 

ppt. 

225 

Quinine 

M.,  ch.  c. 
br.  dist. 
and  alk. 
vap.  brns. 

1 

About 

174 

when 

anhyd. 

V.  si. 

1 

Wh. 

ppt. 

Crm. 

ppt. 

Yell. 

ppt. 

Br.- 

red 

ppt. 
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>.  Brom. 
-Aq. 


Special  Tests. 


1  Nil 


0*00005  g.  in  5  ml.  wtr.  made  acid  gives  or.  col.  c.  H2S.  Larger 
amount  gives  ppt.  soluble  in  ammon.  sulphide  or  KOH.  With 
Marsh  Test — black  mirror  insol.  in  sod.  hypochlor.  sol.  W  ith 
lime  water — wh.  ppt.  soluble,  when  freshly  pptd.,  in  acetic  acid 
and  ammon.  chloride. 


3 


Yell. 

ppt. 


Diazo  test  gives  si.  br.-red.  Aq.  sol.  c.  FeCl3  gives  bright  gr. 
colour.  Bromine  wtr.  gives  ppt.  of  dibromohydroxyquinoline. 
Gives  ppt.  c.  salts  of  some  metals  (see  this  Vol.,  p.  217). 


3 


Yell. 

ppt. 
rediss., 
finally 
wh.  ppt. 


I 


Anhydrous  base  recryst.  from  light  petroleum  has  m.p.  of 
58°  to  60°.  Aq.  sol.  c.  trace  NaNOa  and  HC1,  added  to  sol. 

(Lnaphthol  in  dil.  NaOH  gives  scarlet  ppt.  Slightly  acid  sol. 
immed.  decolorises  sol.  KMn04  (distinction  from  cocaine). 
Aq.  sol.  c.  aq.  sols.  NaN02  and  Na2C03  containing  0*5%  potass, 
guiacolsulphonate  and  acidifying  c.  HC1,  a  red  to  yell.  col.  is 
prod,  varying  with  the  concentration. — J.  chem.  Soc.  Abstr., 
ii/ 1925,  247. 


3 


Buff 

ppt. 


Nil 


Sols,  are  similar  to  those  of  acriflavine.  S04  reactions.  Aq.  sol. 
reduces  permanganate  readily  and  gives  ppt.  c.  sol.  of  for¬ 
maldehyde. 

After  heating  c.  NaOH  and  acidifying  c.  H2S04,  C02  evolved — 
pungent  vapour  c.  odour  resembling  menthol.  Sat.  sol.  gives 
white  ppt.  with  Millon’s.  No  colour  with  Nessler’s  Reagent 
except  on  fusing  with  KOH. 


2 


Nil 


In  presence  of  alkali  it  rapidly  absorbs  oxygen,  giving  a  dark- 
coloured  solution. 


3 


Nil 


Slightly  acid  sol.  treated  c.  bromine  and  then  ammonia  gives 
green  coloration. 


4 


Yell. 

ppt. 


Gives  a  wh.  ppt.  gradually  on  adding  silver  nitrate  sol.  to  sat.  sol. 


Yell. 

ppt. 


Dissolves  c.  blue  fluorescence  in  H2S04,  acetic  acid  or  tartaric 
acid. 

Wfliite  ppt.  c.  AmOH  soluble  in  ether  and  in  excess  of  AmOH. 
1  ml.  of  1  %  quinine  (diss.  c.  dil.  H2S04)  c.  2  to  3  ml.  bromine  wtr. 
followed  by  1  ml.  dilute  sol.  of  ammonia  gives  emerald-green 
colour  (Thalleioquinin  Test).  Is  distinctive  for  quinine  and 
shows  less  than  0*0001  g.  Belladonna,  colchicum,  conium, 
gelsemium,  ipecacuanha,  opium,  nux  vomica  do  not  inhibit 
the  reaction.  Use  dilute  sols. 


284 


THE  EXTRA  PHARMACOPOEIA 


No. 

Substance. 

Heat. 

M.p. 

°C. 

Sol. 

Aq. 

(1  in-) 

Sol. 
Alc. 
(1  in-) 

May¬ 

er’s 

Gold 

Chl. 

Acid 

Pic¬ 

ric. 

Dra 

226 

Quinine 

Ethyl 

Carbonate 

M.,  ch., 
yell.  vap. 
c.  sweet 
od. 

About 

90- 

92 

when 

dried 

SI. 

2 

V.  si. 

ppt. 

V.  si. 

ppt. 

V.  si. 

ppt. 

Nil 

227 

Quinine 

Sulphate 

M.  to  red 
liq.,  ch. 

c.  vi. 
then  br. 
vap. 

800 

100 

Wh. 

ppt. 

Crm. 

ppt. 

Yell. 

ppt. 

Br- 

red 

ppt. 

228 

Quinoline 

Evaps. 
and  vap. 
brns. 

SI. 

Misc. 

Wh. 

ppt. 

Crm. 

ppt. 

Yell. 

ppt. 

Red 

br. 

to 

blk. 

ppt. 

229 

Resorcinol 

M.  &  sub., 
vap.  brns. 
c.  sweet 
od. 

110 

1 

0*5 

Nil 

Grad. 

goes 

gr. 

Nil 

Nil 

230 

Resorcinol 

Mono¬ 

acetate 

Bright  red 
near  edge 
of  liq., 
acetic 
od.,  vap. 

brns. 
and  ch. 

— 

SI. 

Misc. 

Nil 

Bl. 

str’ks 

come 

V. 

sl’wly 

Nil 

Red 

br. 

ppt. 

231 

Saccharin 

M.  to 
clear 
liq.,  ch., 
wh.  cryst. 
sub. and 
vap.  brns. 
c.  arom.  od. 

About 

225 

SI. 

38 

Nil 

Nil 

Nil 

Nil 

232 

Saccharin 

Soluble 

M.,  ch., 
yell.  vap. 
c.  arom. 
od. 

1-5 

at 

25° 

50 

at 

25° 

Nil 

Nil 

I 

i 

1 

i 

\ 

i 

Nil 

Nil 

233 

Salacetol 

M.  and 
ch., 

vap.  brns. 

67 

SI. 

14 

Nil 

!  Nil 

Nil 

Nil 

234 

Salicin 

M.  then 
ch.,  c. 
caramel 
od. 

199- 

201 

28 

80 

SI. 

opal. 

Nil 

Nil 

Nil 
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:6 


Brom. 

Aq. 


Nil 


Special  Tests. 


Solutions  in  dil.  acid  give  reactions  of  quinine. 
NaOH  and  iodine  sol.,  iodoform  is  pptd. 


On  warming  c. 


!7 


Yell, 
pp.  re- 
diss. 
at  first 


See  reactions  for  quinine. 


!8 


Yell. 

ppt. 


B.p.  236°  to  238°.  Reacts  c.  methyl  iodide  forming  a  methiodide, 
m.p.  134°.  The  amorphous  ppt.  c.  Mayer’s  reagent  forms 
characteristic  yell,  needles  on  adding  HC1. — Allen. 


!9 


Yell, 
ppt.  re- 
diss. 
at  first 


On  heating  0-05  g.  with  0T  g.  tartaric  acid  and  10  drops  cone. 
H2S04,  carmine  liquid  forms  which  is  yellow  on  diluting  c.  wtr. 
Not  pptd.  by  neutral  lead  acetate  (distinction  from  pyro- 
catechin).  Bluish  violet  with  FeCl3  changing  to  yellow  on  add¬ 
ing  AmOH;  distinction  from  catechol  and  quinol. — U.S.P.  X. 
Resorcinol  and  phloroglucinol  are  the  only  ordinary  phenolic 
compds.  giving  coloured  ppt.  immed.  in  the  cold  when  2  ml. 
of  40%  formaldehyde  and  3  ml.  cone.  HC1  are  added  to  a  sol. 
of  0T  g.  in  3  ml.  95%  alcohol. — J.  chem.  Soc.  Abstr.,  i/1924, 
638. 


so 


Yell, 
ppt.  re- 
diss. 
at  first 


Gives  reactions  of  resorcinol  and  acetic  acid. 


il 


Nil 


Dissolved  in  25%  KOH,  q.s.,  and  bromine  water  added  until 
yell.,  bromine  substitution  body  is  thrown  out.  0-0001  g. 
heated  c.  1  mg.  resorcinol  and  1  drop  H2S04  gives  yell,  then  dark 
green.  After  cooling  dissolve  in  wtr.  and  add  1  or  2  drops 
33%  NaOH — intense  fluorescence. 


Nil 


Gives  reactions  of  saccharin  and  leaves  residue  of  sodium 
sulphate  on  ignition. 


Wh. 

ppt. 


Gives  on  alkaline  hydrolysis  reactions  of  salicylic  acid,  and  the 
liquid  reduces  Fehling’s,  smells  of  meth.  salicyl.  and  burnt 
sugar,  and  turns  yell. 


Nil 


Heated  c.  K2Cr207  and  dil.  H2S04  gives  salicylic  aldehyde 
(meadowsweet).  Dissolves  in  HC1,  and  on  boiling  throws  out 
resin  (saliretin).  Gives  blood-red  col.  c.  cone.  H2S04. 
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No.  i 

Substance. 

Heat. 

M.p. 

°C. 

235 

Salicyl 

Salicylate 

M.,  wh. 
sub.,  ch.  c. 
phenol 
od.,  vap. 
brns. 

142 

236 

Sal  Limonis 
(Potassium 
Quadroxa- 
late) 

Ch.  and 
si.  vap. 

237 

Salol 

M., 

boils 

c.  phenol 
od. 

42- 

43- 5 

238 

Santalyl 

Salicylate 

Part 

evaps. 

— 

239 

Santonin 

M.  to 
clear 
liq. ,  ch., 
gives 
br.  dist. 

171 

-174 

240 

Sedasprin 

M.,  ch.  c. 
pungent 
od. 

136 

Sol. 

Aq. 

(1  in-) 

Sol.  i 
Alc. 

(1  in-) 

May¬ 

er’s. 

Gold 

Chl. 

Acid 

Pic¬ 

ric. 

Very 

si. 

15 

Nil 

Nil 

Nil 

About 

40 

SI. 

Nil 

Nil 

Nil 

V.  si. 

15 

Nil 

Nil 

Nil 

Insol. 

SI. 

Nil 

Nil 

Nil 

V.  si. 

44 

Nil 

Nil 

Nil 

1500 

4 

Nil 

Nil 

Nil 

241 


Silver 

Lactate 


Ch., 

vap.  bms. 


18 


500 


Yell. 

ppt. 


Light  SI. 
br.  ppt. 
ppt. 


242 


Silver 

Proteinate 


Swells  , 
ch.,  alk. 
vap.  brns. 


243 


Silver  Swells, 

Proteinate  ch.  alk. 
Mild  vap.  brns. 


Read¬ 

ily 


V.  si. 


Col. 

dis¬ 

char¬ 

ged 


Col. 

prt’ly 

dis¬ 

char¬ 

ged 


Br. 

ppt. 


Read¬ 

ily 


Insol. 


Nil 


Pple-  Br. 
blk.  ppt. 
ppt. 


244 


245 


246 


Sodium 

Aminar- 

sonate 

Sodium 

Cacodyl. 


Sodium 

Glyceroph. 


Ch.,  blk. 
sub.  and 
alk.  vap. 

M.,  sub., 
inflam. 
c.  garlic 
od. 

Ch., 

irrit. 

vap.  brns. 


About 
60 


0-5 


125 


SI. 


Nil 


Nil 


Nil 


Br. 

col. 


SI. 

buff 

ppt. 

Nil 


Nil 


Nil 


Nil 


Dra< 


Nil 


Br. 

ppt. 


Nil 


Nil 


Nil 


Nil 


Br. 

ppt. 

bee. 

wh. 

Br. 

ppt. 

bee. 

wh. 


Yell 

ppt. 

col. 

dis- 

char 

ged 

Br. 

ppt. 


Red 

br. 

ppt 


Nil 
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'  Aq. 

55 


SI. 

yell. 

ppt. 


Yields  salicylic  acid  on  hydrolysis. 


16 


Nil 


Calcium  chloride  gives  white  ppt.  insoluble  in  acetic  acid. 
Potash  flame.  Decolorises  KMn04  with  effervescence  on 
warming  at  60°  to  65°  with  dil.  H2S04. 


17 


Nil 


Ale.  sol.  ppts.  c.  bromine.  Violet  c.  FeCl3  in  ale.  sol.  Test  for 
phenol  and  salicylic  acid  after  heating  c.  ale.  KOH. 


!8 


Nil 


Alcoholic  solution  coloured  violet  by  FeCl3. 


19 


Nil 


0  I  Nil 


1 


Wh. 

ppt. 


Warmed  on  w.b.  c.  50%  H2S04  and  a  trace  of  FeCl3,  yell.  col. 
forms,  changing  through  red  to  vi.,  or  a  blood-red  can  be 
extracted  by  amyl  ale.  A  crystal  warmed  c.  ethyl  nit.  sol.  and 
a  few  drops  of  KOH  gives  a  rose-red;  with  ale.  KOH  alone  a 
vi.-red  col.  is  obtained. 

Hydrolyse  c.  HC1,  neutralise  c.  NaOH,  add  FeCl3 — violet  colour. 
Fuse  c.  soda  lime,  dissolve  and  acidify  c.  HN03,  yell.  ppt.  c. 
AgN03. 

Residue  on  ignition  gives  reactions  for  Ag. 


2 


Yell.- 

wh. 

ppt. 


Sol.  gives  no  ppt.  c.  ammon.  sulphide  but  becomes  blk.-br. 
To  2  ml.  5%  aq.  sol.  add  1  drop  acetic  acid;  a  wh.  ppt.  is  pro¬ 
duced  sol.  in  excess.  10  ml.  1%  sol.  c.  5  ml.  NaOH  becomes 
violet  in  a  few  minutes  on  adding  2  ml.  2%  CuS04  sol. 


3 


Yell.- 

wh. 

ppt. 


Contains  about  20%  Ag. 


Wh. 

ppt. 


0-001  g.  in  5  ml.  wtr.  reduces  KMn04  and  gold  chloride.  FeS04 
sol.  gives  olive-gr.  ppt.  Sod.  hypobromite  gives  bluish-red 
colour. 


Few  drops  of  aq.  sol.  with  2  ml.  hypophosphorous  acid  develops 
garlic  odour  of  cacodyl  in  a  short  time.  Aq.  sol.  with  mercuric 
nitrate  sol.  gives  wh.  ppt.  becoming  yell. 


Solid  compd.  is  Na  salt  of  (Lglycerophosphoric  acid.  The  salt 
of  the  a-acid  occurs  usually  as  a  50%  sol.  An  aq.  sol.  of  the 
former  does  not  reduce  cold  periodic  acid.  On  incineration 
pyrophosphate  is  formed.  Lead  acetate  precipitates  but  not 
magnesia  mixture.  Cold  ammonium  molybdate  precipitates 
either  on  standing  or  heating. 
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No. 

Substance. 

Heat. 

M.p. 

°C. 

Sol. 

Aq. 

(1  in-) 

Sol. 

Alc. 

(1  in-) 

May¬ 

er’s 

Gold 

Chl. 

Acid 

Pic¬ 

ric. 

Dra 

247 

Sodium 

Phenol- 

sulphonate 

Decrepi¬ 
tates, 
ch.,  vap. 
brns.  c. 
phenol  od. 

6 

150 

Nil 

Nil 

Nil 

Nil 

248 

Sodium 

Salicylate 

Ch.  c.  od. 
of  phenol 

— 

1 

Nil 

Nil 

Nil 

Nil 

249 

Sodium 

Sulpho- 

ricinate 

Evaps., 

ch. 

Misc. 

Misc. 

Nil 

Nil 

Nil 

Yell. 

br. 

ppt. 

250 

Sodium 

Taurogly- 

cocholate 

Part  m.,  1 
swells 
up,  vap. 
brns. 

0-5 

About 

2 

Nil 

Nil 

Nil 

Br. 

resin 

ous 

ppt 

251 

Sodium 

Tetrabro- 

mophenol- 

phthalein 

Sodium 

Tetraiodo- 

phenol- 

phthalein 

(see  Iodo- 
phthalein) 

Coke¬ 
like  od. 
of 

bromo- 

phenol 

Read¬ 

ily 

Insol.  1 

Nil 

Pple 

-blue 

by 

refl. 

light 

Crim¬ 

son 

Or. 

ppt 

252 

Sparteine 

Sulphate 

Stovaine 

(see  Amylo- 
caine 

Hydrochlor.) 

M.,  boils, 
ch.,  c. 
pyridine 
od.,  vap. 
brns. 

150 
when 
anhyd . 

Less 

than 

0-5 

5 

Wh. 

ppt. 

Buff 

ppt. 

Yell. 

ppt. 

Ret 

br. 

ppt 

253 

Strophan- 

thin 

Swells, 
ch.  c. 
br.  dist., 
vap.  brns. 

Less 

than 

1 

About 

1 

Nil 

Nil 

Nil 

Ni 

254 

Strychnine 

M.  to  br. 
liq.  and 
'  vap.  brns. 

270 
-280 
c.  de¬ 
corn  p 

1 

V.  si. 

150 

Wh. 

ppt. 

i 

i 

Buff 

ppt. 

Yell. 

ppt. 

I 

Or 

br 

PP 
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Brom.  1 
Aq, 

Special  Tests. 

Decolo¬ 

rised 

/ 

Dilute  solution  does  not  give  yellowish  brown  with  uranium 
nitrate  solution  (distinction  from  salicylate).  Incineration 
gives  about  30%  Na2S04. 

Wh. 

PPt. 

See  salicylic  acid. 

Yell. 

ppt. 

1 

Occurs  as  a  stiff  paste  with  characteristic  odour. 

Resin¬ 

ous 

greyish 

ppt. 

Taurocholic  acid  forms  shining  hygroscopic  bitter  needles  easily 
sol.  in  water  and  alcohol.  Solutions  dextrorotatory.  On  heating 
at  100°  or  boiling  with  KOH  or  acids,  decomposes  into  cholic 
acid,  C24H10O5,  taurine,  C2H7N03S,  and  glycerin.  To  aq.  sol. 
add  a  crystal  of  sucrose  and  cone.  H2S04  drop  by  drop;  a  br.-red. 
col.  is  produced  changing  through  vi.  to  bl.  on  keeping. — 
Pettenkofer’s  Bile  Acid  Test. 

Yell. 

ppt. 

Fused  c.  NaOH,  diss.  in  HN03  and  treated  c.  AgN03 — yell, 
ppt.  of  AgBr.  On  acidifying  aq.  sol.  light  buff  ppt.  of  the 
phthalein  is  produced. 

Yell, 
ppt.  re- 
diss. 
at  first 

White  ppt.  with  Cdl2.  Sodium  phosphomolybdate  gives  white 
ppt.  soluble  on  heating.  Ammon,  sulphide  forms  or.  col.  To 
0-1  g.  add  25  ml.  ether  and  a  few  drops  AmOH  followed  by  a 
2%  ethereal  solution  of  iodine  until  the  liquid  acquires  a  dark 
red-br.  col.;  a  gr.-br.  cryst.  ppt.  forms  on  the  sides  of  the 
bottle.  Grant’s  Test. — A  strip  of  filter  ppr.  moistened  c.  the 
chlorof.  ext.  of  ammoniacal  solution  of  the  alkaloid  is  dried  and 
is  exposed  to  Br.  then  to  NH3  fumes.  On  finally  warming,  a 
bright  pink  colour  forms. — J .  chem.  Soc.  Abstr.,  ii/ 1925,  448. 

Nil 

Strophanthin  B.P.  ’32  is  adjusted  to  standard  activity  by 
admixture  with  lactose.  The  m.p.  and  sol.  of  unadjusted  sub¬ 
stance  vary  with  the  method  of  extraction.  Aq.  sol.  is  dextro¬ 
rotatory.  Dissolved  in  a  cold  mixture  of  H2S04,  4  vols.,  and 
H20  1  vol.,  an  emerald-gr.  col.  is  produced  (distinction  from 
ouabain). 

Yell. 

ppt. 

Trace  diss.  in  H2SQ4  and  crystal  of  K2Cr207  moved  through  sol. 
gives  vi.  col.  passing  through  red  to  yell.  Vitali’s  Reaction  (see 
A.tropine)  gives  yell,  passing  to  vi.  Mandolin’s  Reagent  gives 
vi.-bl.  changing  to  purple,  and  becoming  red  on  dilution  c. 
wtr. 

Phosphomolybdic  acid  will  show  0*0001  g.  picric  acid  0*00005  g., 
tannic  acid  0*00004  g.,  mercuric  potassium  iodide  0*000006  g., 
potassium  bismuth  iodide  0*00002  g.,  platinic  chloride  only 
0*001  g.  and  gold  chloride  0*0001  g. — Dragendorff. 
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No. 

Substance. 

Heat. 

M.p. 

°C. 

Sol. 

Aq. 

(1  in-) 

Sol. 

Alc. 

(1  in-) 

May¬ 

er’s 

Gold 

Chl. 

Acid 

Pic¬ 

ric. 

Df 

255 

Strychnine 

Hydrochlor. 

M.  to  br. 
liq.,  br. 
dist. 

— 

40  i 

80 

Wh. 

ppt. 

Buff 

ppt. 

Yell. 

ppt. 

R« 

PI 

256 

Sucrose 

(Cane 

Sugar) 

M.  to 
yell, 
liq.,  ch. 
and  vap. 
brns. 

j 

i 

1 

! 

f 

About 
160. 
Does 
not  re- 
cryst. 

on 

cool¬ 

ing 

0-5 

About 

60 

Nil 

Nil 

Nil 

N 

257 

Sulphonal 

Part  m., 
cryst. 
sub.,  gar¬ 
lic  vap. 

125 

-127 

SI. 

80 

Nil 

Nil 

Nil 

I 

N 

258 

Terpineol 
(Distillate 
from  Ter- 
pinol) 

Evaps. 
entirely, 
vap.  brns. 

SI. 

Misc. 

Nil 

Nil 

Nil 

B 

PF 

259 

Terpin 

Hydrate 

M. 

evaps., 

inflam. 

sub. 

116 

-119 

SI. 

14 

Nil 

Nil 

Nil 

N 

260 

Theobro¬ 

mine 

M.,  sub., 
res.  ch. 

Sub. 
at 
290 
s.  de¬ 
comp. 

V.  sl. 

V.  sl. 

Nil 

Nil 

Nil 

S 

re 

t 

PI 

261 

Theobro¬ 
mine  and 
Sodium 
Acetate 

Part  m., 
wh.  sub., 
ch.,  alk. 
vap. 

2 

200 

Nil 

Nil 

Nil 

Ye 

b 

PI 

262 

Theobro¬ 
mine  and 
Sodium 
Salicylate 

Ch.  c. 
phenol 
od.,  wh. 
dist.,  vap. 

i 

Insol. 

Nil 

Br. 
col. 
and  v. 
sl. 

ppt. 

Nil 

D 

b 

PI 

b 

Ik 

ei 

263 

Theophyl¬ 

line 

M.  to 
yell,  liq., 
sub.,  res. 
ch.,  vap. 

265- 

270 

160 

100 

Nil 

Nil 

Nil 

B 

b 

P 

264 

Theophyl¬ 
line  and 
Sodium 
Acetate 

Part  m. 
and 

1  ch.,  vap. 

25 

1 

I 

Insol. 

Nil 

Br. 

col. 

Nil 

r 

t 

p 

265 

Thioresor- 

cinol 

i 

Ch.,  yell, 
sub.  and 
vap. 

■ - 

V.  sl. 

i 

j 

V.  sl. 

} 

Nil 

Nil 

Nil 

r 

1 

i 

i 

1 
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Brom. 

Aq. 

Special  Tests. 

Yell. 

ppt. 

Gives  reactions  of  strychnine  and  of  hydrochloride. 

Nil 

Becomes  brown  when  heated  c.  cone.  KOH  (Dextrose  becomes 
brown  in  the  cold).  Not  directly  fermentable — requires 
inversion  by  yeast  or  dilute  acids.  Does  not  form  osazone  or 
reduce  Fehling’s  until  hydrolysed. 

When  a  mixture  of  1  ml.  of  saturated  nickel  ammon.  sulph.  sol., 

1  ml.  of  sucrose  sol.  and  few  drops  of  H2S04  or  HC1  is  boiled 
the  green  colour  changes  to  yellow  and  then  to  red.  0-005  g.  of 
sucrose  responds,  other  sugars  not  interfering. 

Sucrose  can  be  separated  from  a  dry  mixture  with  dextrose  by 
extraction  with  hot  ethyl  acetate,  sucrose  being  insoluble. 

'  Nil 

Fused  c.  KOH  it  becomes  yell,  then  red,  and  on  diluting  c.  wtr. 

blue.  On  acidifying  a  transient  vi.  is  produced  and  S  pptd. 
Heated  c.  charcoal,  mercaptan  is  evolved. 

Nil 

Strong  odour  of  hyacinths  and  lilac.  B.p.  215°  to  218". 

Nil 

On  adding  few  drops  cone.  H2S04  to  hot  solution  the  liquid 
becomes  turbid  and  odour  of  lilac  is  produced. 

Nil 

Gives  murexide  reaction  ( see  under  Caffeine). 

Ppts.  silver  theobromine  on  adding  AgN03  sol.  to  a  very  dilute 
sol.  acidified  c.  HNO?,.  On  adding  Br  wtr.  to  sol.  in  HC1, 
boiling  off  Br,  and  adding  trace  FeS04  and  few  drops  AmOH,  a 
purple  colour  is  produced. 

Nil 

Gives  Murexide  Reaction.  Aqueous  solution  1  in  5  neutralised 
with  dilute  hydrochloric  acid  in  presence  of  litmus  solution 
gives  white  ppt.  of  theobromine.  (A  little  alkali  assists  its 
solubility  in  water). 

Wh. 

PPt-, 
rediss. 
at  first 

On  neutralising  aq.  sol.  c.  HC1,  theobromine  is  pptd.  On 
acidifying  c.  acetic  acid  and  adding  FeCl3,  a  purple  col.  is 
produced. 

Cryst. 
ppt.  Nil 
at  first 

Gives  Murexide  Reaction.  Distinguished  from  theobromine  by 
giving  a  clear  4%  sol.  in  AmOH. 

Red-br. 

c.  excess 
reagent 

Gives  reactions  of  theophylline  and  also  of  acetate  (after  re¬ 
moving  the  theophylline  by  neutralising  and  filtering). 

Nil 


Yellow  powder.  Oxidation  gives  a  sulphonic  acid. 
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1 

No. 

Substance. 

Heat. 

M.p. 

°C. 

Sol. 

Aq. 

(1  in-) 

Sol. 

Alc. 

(1  in-) 

May¬ 

er’s 

!  Acid 
Gold  Pic- 
Chl.  ;  ric. 

Dra 

266 

Thiosina- 

mine 

M.  c. 
garlic 
od.,  ch., 
alk.  vap. 

72- 

74 

17 

2 

Wh. 

ppt. 

Buff 

ppt. 

re- 

diss. 

Nil 

at 

first 

si. 

PPt. 

after 

Or. 

yell.. 

ppt.. 

267 

Thiosina- 
mine  Ethyl 
Iodide 

Ch.,  alk. 
vap.  c. 
garlic  od. 

About 

70 

10 

1 

Wh. 

ppt. 

Br.- 

blk. 

ppt. 

Yell. 

ppt. 

Red 

br. 

ppt. 

268 

Thymol 

M., 

evaps., 

aromatic 

vap. 

48- 

51 

About 

1000 

1 

Nil 

Nil 

Nil 

Nil 

269 

Thymol 

Iodide 

Decomp. 

c.  vap. 
of  iodine 

' - 

Insol. 

Insol. 

Nil 

Nil 

Nil 

Nil 

270 

Tribromo- 

phenol 

M.,  ch., 
wh.  sub. 
c.  irri¬ 
tating 
vap. 

go¬ 

es 

Insol. 

1 

3 

Nil 

Nil 

Nil 

Nil 

271 

Trinitro- 

phenol 

Bums, 
explodes 
if  heated 
rapidly 

121— 

123 

About 

90 

About 

10 

Nil 

Nil 

Nil 

Nil 

272 

Tropaco- 
caine  HC1 

M.,  ch., 
br.  sub. 

About 

271 

2 

About 

9 

Wh. 

ppt. 

Yell. 

ppt. 

Yell. 

ppt. 

Red 

ppt. 

273 

Urea 

M.,  gives 
wh.  sub., 
and  vap., 
res.  solid, 
then  sub. 

130- 

132 

1 

5 

Nil 

Nil 

Nil 

Nil 

274 

Urethane 

M., 

evaps., 

vap. 

47-5 

-50 

2 

1 

Nil 

Nil 

Nil 

Nil 

275 

Veratrine 

Veronal 

See  Barbi- 
tone 

M.  to 
yell.-br. 
liq.,  br. 
dist.,  vap. 

145— 

155 

! 

V.  si. 

3 

V.  si. 

wh. 

ppt. 

SI. 

cloud 

Nil 

| 

Red 

br. 

PPt. 

276 

Yohimbine 

Hydrochlor. 

M.  to 
br.  liq. 
c.  nause¬ 
ous  od., 
ch.,  vaps. 

About 

300 

100 

100 

Wh. 

ppt. 

Yell. 

ppt. 

Yell. 

ppt. 

Rec 

br. 

PPt 

277 

Zinc 

Phenol- 

sulph. 

Ch.  c. 
od.  of 
phenol 

— 

2 

Nil 

Nil 

Nil 

Nil 
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Brom. 

Aq. 

Special  Tests. 

Yell, 
ppt.,  re- 
diss.  c. 
opales¬ 
cence 

Usually  has  a  faint  garlic  odour.  Heated  with  lead  hydroxide, 
hydrogen  sulphide  is  removed. 

Br.  ppt. 

Usually  has  slight  garlic  odour.  NaN02  and  HC1  give  brown 
ppt.  Yellow  ppt.  with  lead  acetate,  insoluble  in  dilute  HN03 
but  blackened  by  cone.  HN03. 

Turbid 
but  no 
ppt. 

Characteristic  odour.  Dissolved  in  1  ml.  glacial  acetic  acid  and 
treated  c.  0-3  ml.  H2S04  and  1  ml.  HN03,  a  bl.-gr.  col.  is 
produced. 

, 

Nil 

Iodine  separates  on  heating  with  H2S04. 

Nil 

Characteristic  odour. 

Nil 

1 

| 

Gives  addition  compounds  with  polynuclear  hydrocarbons, 
e.g.,  naphthalene  picrate  (m.p.  150°)  is  pptd.  on  cooling  0-1  g. 
naphthalene  and  0-2  g.  trinitrophenol  in  4  ml.  dehydrated 
alcohol. 

Yell. 

ppt. 

Boiled  with  HC1,  it  is  converted  into  benzoic  acid  and  pseudo- 
tropine. 

!  Nil 

. 

■ 

Heated  above  m.p.,  NH3  is  evolved  and  biuret  formed  which 
gives  a  reddish-vi.  col.  when  dissolved  in  water,  made  alk.  c. 
NaOH  and  treated  c.  1  drop  CuS04  sol.  Urea  nitrate  pptd. 
from  strong  sols,  by  addition  of  HN03.  Decomps,  c.  hypo- 
bromite  ( see  also  Urine  Anal.  Chapter). 

Nil 

Heated  with  KOH  it  yields  NH3,  K2C03  and  alcohol. 

Yell. 

ppt. 

Mixed  with  powdered  sucrose  and  H2S04  it  gives  gr.  col.  turning 
blue.  Heated  with  HC1  on  water-bath  a  blood-red  solution  is 
obtained.  M.p.  is  indefinite. 

* 

Nil 

•  i 

The  solid  and  sols,  of  the  base  turn  or.  on  exposure.  Becomes 
deep  gr.  and  then  yell.  c.  cone.  HNOg,  changing  to  cherry-red  c. 
ale.  KOH.  Moistened  c.  H2S04  and  a  crystal  of  K2Cr207 
passed  through  the  liquid,  a  vi.  col.  is  produced  changing 
through  blue  to  green.  Mandelin’s  Reagent  gives  a  vi.  col.  not 
becoming  red  on  dil.  c.  wtr.  (distinction  from  strychnine). 

Decol¬ 
orised  j 

Yellowish-green  ppt.  c.  K4FeC6N6  insoluble  in  HC1. 
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TABLE  OF  THE  COMMON  ENZYMES  AND  FERMENTS 


Enzyme  or  Ferment 

Chief  Source 

Substrate  and  Product (s 

Amylase  and 

Human  saliva,  malt 

Hydrolyses  starch,  formir: 

Diastase 

and  pancreas. 

dextrin  and  maltose. 

Catalase  ( see  also 

Blood,  most  animal 

Decomposes  hydrogen  pes 

Peroxidase) 

and  plant  juices. 

oxide  and  other  peroxide: 

Cellulase 

Grass-eating  animals. 

Converts  cellulose  into  sugar 
as  in  the  case  of  gramim 
vorous  feeders. 

Emulsin 

Almonds. 

Hydrolyses  glycosides,  e.g 
amygdalin. 

Erepsin  .  . 

Mucous  membrane 
of  small  intestine. 

Forms  simple  amino-acid 
from  proteoses  and  peptone 

Fibrin  Ferment 
( see  Thrombin) 

Decomposes  inulin,  formin 
fructose. 

Inulase 

Inula  helenium  and 
squill. 

Invertase  or 

Intestinal  juice  and 

Can  convert  many  times  it 

Sucrase 

yeast. 

own  weight  of  cane  suga 
into  glucose  and  fructose. 

Lactase  .  . 

Animal  body. 

Converts  lactose  into  glucos 
and  galactose. 

Lactic  Acid  Fer- 

Lactic  acid  bacteria 

Converts  lactose  into  lacti 

ment  (organised) 

q.v. 

acid. 

Lipase 

Pancreatic  juice  and 
seeds  of  plants. 

Converts  fat  into  fatty  acid 
and  glycerol. 

Myrosin  .  . 

Mustard  seeds. 

Hydrolyses  the  mustard  gl> 
coside  in  the  presence  ( 
water. 

Oxidases  {see 
Catalase  and 
Peroxidase) 

Digests  proteins  in  acid  or  a 
kaline  solution. 

Papain 

The  juice  of  Carica 
Papaya. 

Pepsin 

Stomach,  e.g.,  pigs. 

Converts  proteins  into  met; 
protein,  proteoses  and  pef 
tone,  in  acid  solution  onl 

Peroxidase 

Blood,  milk  and 
many  plant  tissues, 
e.g.,  potato  and 
fungi. 

Oxidiser.  Sets  free  oxygc 
from  H202.  When  an  orgai 
ic  peroxide  is  in  the  plai 
tissue  the  system  is  calk 
oxidase. 

Perhydridase 

Ditto. 

Reducing  agent. 

Ptyalin  .  . 

Saliva  of  the  mouth. 

Converts  cooked  starch  in 
dextrin  and  maltose. 

Rennin  or 

Stomach  of  sucking 

Coagulates  the  casein  in  mil 

Chymosin 

animals,  e.g.,  calf. 

effecting  clotting. 

Steapsin,  or  Lipo- 

See  Lipase. 

lytic  Ferment 

Coagulates  fibrinogen  in 
fibrin,  forming  the  clot. 

Thrombin 

Blood,  after  it  is  shed, 
in  the  presence  of 
Ca  salts. 

Trypsin  .  . 

Pancreas. 

Converts  proteins  into  amin 
acids  and  a  polypeptide 
dilute  alkali. 

Urease 

The  soyabean  and  in 
urine,  especially  in 
catarrh  of  bladder. 

Converts  urea  into  ammoniu 
carbonate. 

Zymase 

Yeast. 

Converts  sugars  into  alcol 
and  C02. 

MELTING  POINTS  OF  FATS  AND  WAXES 
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THE  ANALYTIC  QUARTZ  LAMP 

Filtered  ultra-violet  light  has  been  used  by  many  workers 
various  analytical  operations. 

For  certain  purposes  it  has  now  been  definitely  adopted  as 
efficient  means  for  the  qualitative  detection  of  many  substanc 
and  as  an  aid  to  the  examination  of  drugs  and  other  substanc 
especially  with  reference  to  the  presence  of  adulterants.  T 
subject  is  dealt  with  fully  in  Fluorescence  Analysis  in  Ulh 
Violet  Light ,  by  Radley  and  Grant  (Chapman  and  Hall,  193; 
and  the  following  notes  are  taken  partly  from  a  paper  on  “T 
Use  of  the  Analytic  Quartz  Lamp  for  Testing  Drugs,” 
Danckwortt  and  Pfau  ( Analyst ,  Dec.,  1927). 


The  Hanovia  Analytic  Quartz  Lamp  contains  a  quartz  burner  in  whicl 
mercury  arc  is  produced  in  an  evacuated  tube  of  fused  quartz  which  is  entir 

transparent  to  ultra-violet  rays  of  wave-lengths  between  about  4400  and  2800 
(Angstrom  units). 

The  burner  is  enclosed  in  an  upper  light-proof  casing,  and  the  rays  p 
through  a  dark  filter  of  special  glass  into  the  observation  chamber,  whicl: 
closed  at  the  sides  by  curtains. 


The  rays  have  proved  useful  in  the  identification  and  testing 
paper,  dyes,  oils  and  varnishes,  in  discriminating  between  natu 
and  artificial  tannins,  in  toxicological  work,  and  in  chemic 
analytical  work  generally. 

The  following  alkaloidal  substances  show  a  more  or  I 
pronounced  intensity  which  disappears  when  they  are  quid 
removed  from  the  influence  of  the  ravs. 


Aconitine 
Atropine  sulphate 
Apomorphine 
Berberine 

Berberine  hydrochloride 

Quinine  hydrochloride 

Quinine  sulphate 

Cinchonine 

Cinchonine  sulphate 

Codeine 

Colchicine 

Emetine 

Hydrastine 

Morphine 

Narceine 

Narcotine 

Papaverine 

Pilocarpine 

Piperine 

Solanine 

Thebaine 

Veratrine  sulphate 

Yohimbine  hvdrochlorid 


distinct  light  blue, 
faint  bluish, 
deep  blue, 
distinct  yellow, 
distinct  yellow-green, 
pronounced  light  blue, 
pronounced  light  blue, 
light  bluish, 
distinct  clear  white, 
light  clear  yellow, 
distinct  yellow-green, 
distinct  yellow-red. 
distinct  light  green, 
pronounced  light  blue, 
pronounced  yellow-green, 
light  greenish, 
pale  light  yellowish, 
white. 

faint  bluish. 

pronounced  light  yellow, 
reddish  yellow, 
marked  light  blue, 
deep  yellow-green. 


Alkaloid  solutions,  except  in  a  few  cases  such  as  quinine,  are  not  suits 
for  examination  when  contained  in  ordinary  glass  test-tubes.  Solutions 
allowed  to  permeate  filter  paper  and  coloured  zones  are  observed  when 
dried  strips  are  placed  under  the  lamp 

Danckwortt  and  Pfau  give  their  observations  on  several  solutions  w 
examined  in  this  way.  Extracts  and  Tinctures  containing  alkaloidal  c 
stituents  may  be  examined  similarly.  Three  extra  fs  are  taken  of  each  dru 
one  neutral,  one  acid  and  one  ammoniacal.  The  following  capillary  appearai 
have  been  observed; — 
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In  Neutral  and  Acid  Solutions 

In  Alkaline  Solutions 

inchona 

elladonna 

Upper  zone  deep  blue,  lower 
strip  red-violet. 

!  Upper  zone  broad  yellow-green, 
underneath  light  bluish. 

No  blue  zone,  no  red- 
violet  colouring. 

Dirty  green,  below  red- 
brown,  underneath 
no  bluish  shade. 

flgitalis 

Above  narrow  blue-green  zone, 
then  green-brown. 

No  upper  zone,  deep  i 
dirty  brown. 

yoscyamus 

Upper  zone  light  blue-green, 
dirty  green,  then  bright. 

Blue-green,  underneath 
dirty  green-brown. 

tramonium 

Faint  narrow  pale  yellow  zone. 

Similar  to  the  acid 
solution. 

pium 

Upper  zone  distinct  light  blue, 
underneath  two  yellowish 
zones. 

Light  blue,  underneath 
several  zones. 

>ecacuanha 

Dark  blue,  underneath  light  blue. 

No  blue  zones,  faint 
light  yellowish. 

ydrastis  .  . 

Upper  zone  dark  blue,  the  other 
strip  deep  yellow. 

Faint  bluish  wider  zone, 
underneath  deep  yellow 

reca 

Upper  zone  distinct  blue,  under¬ 
neath  coffee-brown. 

Fainter  blue,  under¬ 
neath  green-brown. 

olchicum  .  . 

Broad  light  yellow  zone,  under¬ 
neath  colourless. 

Yellow  zone  fainter. 

trophanthus 

Narrow  bluish  zone,  underneath 
darker  zone,  then  lighter. 

Wider  lighter  zone, 
yellow-brown,  then 
light. 

ux  Vomica 

Faint  bluish,  underneath  at  first 
dark  green,  then  blue. 

Light  bluish,  under¬ 
neath  no  green  zone. 

jratrum  .  . 

1 

Dirty  yellow-brown,  underneath 
light  greenish,  then  violet-blue. 

Above  faint  light-bluish 
wider  brown  zone, 
then  light  green, 
later  bluish. 

ozvdered  Drugs.  Some  broken  or  powdered  vegetable  drugs  give  a 
rescence  which  is  of  value  for  their  detection  in  mixtures,  and  when 
ent  as  adulterants  in  other  drugs.  The  freshly  broken  surface  of  hydrastis 
s  a  characteristic  bright  yellow  fluorescence,  the  scraped  or  broken  surface 
;elsemium  gives  a  marked  blue  colour,  rhubarb  gives  a  reddish-brown 
rescence,  and  the  method  has  been  used  for  the  detection  of  the  presence  of 
>ontic  rhubarb,  which  gives  a  bright  violet  or  lilac  colour  when  viewed  in 
i-violet  light. 

ther  References : — Ultra-Violet  Rays  and  Their  Properties ,  by  W.  D. 
jillivray;  Lumineszenz- Analyse  im  filtrierten  ultr avioletter  Licht,  by  P.  W. 
ckwortt;  The  Chemical  Action  of  Ultra-Violet  Rays,  by  C.  Ellis  and  Wells'. 

MICRO-CHEMICAL  ANALYSIS 

"he  chemical  principles  employed  in  methods  of  quantitative 
ro-chemical  analysis  are  the  same  as  those  with  which  analysts 
familiar  in  ordinary  processes  of  analysis,  but  the  operations 
reduced  in  scale  to  about  one-hundredth  part  of  the  normal, 
saving  of  material,  reagents,  time  and  space  are  the  chief  factors 
onsible  for  the  general  adoption  of  many  of  the  methods. 


298 


THE  EXTRA  PHARMACOPOEIA 


The  names  of  Emich,  Kuhlmann  and  Pregl  are  those  to  whi 
chemistry  is  indebted  for  much  of  the  technique  of  prese 
methods.  For  a  general  account  of  the  subject  readers  shoe 
refer  to  Pregl’s  Quantitative  Organic  Micro  analysis.  A  useful  ai 
interesting  summary  of  the  methods  suitable  for  general  analytic 
practice  is  given  by  Professor  H.  V.  A.  Briscoe  and  Mrs.  Janet  ^ 
Matthews  in  two  lectures  given  in  March,  1934,  and  publish 
by  the  Institute  of  Chemistry. 

Other  References : — Lehrbuch  der  Mikrochemie,  2nd  Edition,  by  Friedr 
Emich;  Die  Praxis  der  Quantitativen  organischen  Mikro- analyse,  by  Friedri 
Handbook  of  Chemical  Microscopy,  by  Chamot  and  Mason;  Recent  Advances 
Analytical  Chemistry,  Vol.  II  (Micro-chemistry),  edited  by  Dr.  Ainswo 
Mitchell. 

DROP  MEASURE  TABLE 

By  the  International  Agreement,  1930,  a  drop  is  measured  by  means  o 
tube  which  delivers  in  20  drops  1  gramme  of  distilled  water  at  15°. 

The  following  table  gives  the  number  of  drops  per  millilitre  of  some  si 
stances  included  in  the  B.P.  ’32  and  B.P.C.  ’34: — 


Acidum  Aceticum 
Acidum  Aceticum  Glaciale 
Acidum  Hydrobromicum  Dilutum 
Acidum  Hydrochloricum  Concentratum 
Acidum  Hydrochloricum  Dilutum  .  . 
Acidum  Hydrocyanicum  Dilutum  .  . 
Acidum  Hypophosphorosum  Dilutum 
Acidum  Lacticum 
Acidum  Oleicum 

Acidum  Phosphoricum  Concentratum 
Acidum  Phosphoricum  Dilutum 
Acidum  Sulphuricum  Concentratum 
Aether 

Alcohol  (90%) 

Amylis  Nitris  .  . 

Aqua  Cinnamomi  Concentratum 
Aqua  Menthae  Piperitae 
Bromoformum.  . 

Chloroformum 

Creosotum 

Eucalyptol 

Extractum  Belladonnas  Liquidum  .  . 

Extractum  Colchici  Liquidum 

Extractum  Ipecacuanhae  Liquidum  .  . 

Extractum  Nucis  Vomicae  Liquidum 

Extractum  Senegas  Liquidum 

Liquor  Adrenalinae  Hydrochloridi  .  . 

Liquor  Ammoniae  Dilutum 

Liquor  Azorubri 

Liquor  Tartrazinae  Compositum 

Oleum  Anisi 

Oleum  Bergamottae 

Oleum  Carui 

Oleum  Caryophylli 

Oleum  Cinnamomi 

Oleum  Crotonis 

Oleum  Eucalypti 

Oleum  Limonis 

Oleum  Menthae  Piperitae 

Oleum  Myristicae 

Oleum  Rosmarini 

Oleum  Santali 

Oleum  Sinapis  Volatile 

Oleum  Terebinthinae 

Phenol  Liquefactum 

Spiritus  Camphorae  . . 

Spiritus  Menthae  Piperitae 


.  .  42 

.  .  63 

.  .  22 
.  .  28 
.  .  21 
.  .  22 
.  .  23 

.  .  46 

.  .  37 

.  .  34 

.  .  21 
.  .  53 

.  .  65 

.  .  53 

. .  60 
.  .  50 

55 

.  .  108 
.  .  82 
.  .  43 

.  .  51 

.  .  52 

.  .  53 

.  .  55 

.  .  55 

.  .  49 

.  .  28 
.  .  22 
.  .  23 

.  .  23 

.  .  41 

.  .  51 

.  .  47 

.  .  47 

.  .  44 

.  .  36 

.  .  51 

.  .  51 

.  .  47 

.  .  53 

.  .  51 

.  .  41 

.  .  44 

.  .  48 

.  .  40 

..  56 

..  56 


STAINS  299 

STAINS,  TO  REMOVE 


On  cloth. 

On  the  skin. 

Stains 

Removed  with: — 

Removed  with: — 

id,  Picric 
id,  Pyrogallic 


riflavine 

)mine 

rbol  Fuchsine  .  . 

chineal  .  . 

Dcus  (Saffron)  . . 

>in 

Tic  Chloride  .  . 
ntian  Violet 

:matoxylon  (Logwood) 

nna 

black 

red  (if  made  with 
osin) 

1  best  red  ink  is  made 
nth  eosin) 

:,  typewriting  (purple) 
ine,  Tincture  of 

thylene  Blue 

issium  Chromate 
.  Permang. 

er  Nitrate 

acco  Stains 
nut  Juice 


Sodium  carbonate  solu¬ 
tion,  hot 

First  moisten  with  fer¬ 
rous  sulphate,  and 
then  wash  in  oxalic 
acid  solution 


Dilute  HC1  and  bleach 
after 

Sodium  hydroxide 
solution 

Sulphuric  acid  and 
water.  Repeat  several 
times  if  necessary 
Hot  water 

Wash  with  HC1  and  boil 
with  washing  soda 
Strong  hydrochloric 
acid 

Oxalic  acid  solution 
Dil.  H2S04  and  hypo¬ 
chlorite  as  bleach  after 
Render  acid  and  then 
alkaline  and  bleach 
HC1  and  hot  water 
Oxalic  acid,  and  finally 
bleach  with  hypo¬ 
chlorite 

Hydrochloric  acid,  and 
wash  well 


Dilute  hydrochloric 
acid 

15%  to  20%  warm 
sodium  thiosulphate 
solution 

Wash  with  dil.  H2S04 
and  use  hypochlorite 
after.  Spirit  also  helps 
Washes  out  with  water 
Sulphurous  acid 

Wash  with  solution  of 
iodine  2,  pot.  iod.  10, 
liq.  ammon.  1,  water 
100,  allow  to  soak  in, 
then  rinse  with  am¬ 
monia. 


Soap  and  hot  water 


Sodium  benzoate  solu¬ 
tion. 

On  fingers,  use  pot* 
carb.  1  oz.,  chlorinated 
lime  |  oz.,  water  4  oz., 
or  add  1  or  2  dr.  of 
sulphuric  acid  to  £  pint 
of  25%  sodium  sul¬ 
phite  sol.  and  use  £  oz. 
of  this  with  4  oz.  of 
water.  Ammonium  per¬ 
sulphate  solution  is  also 
good. 

Sulphurous  acid,  or  dil. 
H2S04  and  spirit. 

Dilute  ammonia  solu¬ 
tion,  or  carron  oil. 

Sulphuric  acid  and  water 


Soap  and  water. 
Washing  soda  in  water. 

Strong  hydrochloric 
acid. 

Oxalic  acid  solution. 
Spirit. 

Make  alkaline  and  wash 
with  hypochlorite. 
Hypochlorite 
Soap  and  water. 


Strong  hydrochloric 
acid. 


Dilute  hydrochloric  acid 


Spirit  removes  easily. 


Soap  and  water. 

Ac.  tart.,  HC1,  SOa,  or 
thiosulphate. 

As  for  cloth. 


Chlorinated  soda  sol.  or 
pot.  permang.,  followed 
by  SOa. 

Soap  and  water. 
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FREEZING  MIXTURES 

For  cooling  and  setting  suppositories,  bougies,  etc. 

The  following  is  a  list  of  some  freezing  mixtures  best  prepared  from  co 
mercial  Crystalline  Salts  and  in  a  thick  wooden  vessel: — 

Temp,  read 


Ammonium  Nitrate  1,  Water  1  .  .  .  .  .  .  —17  -f 

Sodium  Nitrate  3,  Dilute  Nitric  Acid  2  .  .  .  .  .  .  —19-5  — 

Ice  2,  Sodium  Chloride  1  .  .  .  .  .  .  .  .  .  .  —20-5 

Ammonium  Nitrate  1,  Sodium  Carbonate  1,  Water  1  .  .  —22 

Ice  24,  Sodium  Chloride  5,  Ammonium  Nitrate  5  .  .  —28  — 

Ice  3,  Sulphuric  Acid  2  .  .  . .  .  .  .  .  .  .  —30-5 

Ice  8,  Hydrochloric  Acid  5  .  .  .  .  .  .  .  .  —33 

Ice  3,  Dilute  Nitric  Acid  2  .  .  .  .  .  .  .  .  —  43 

Ice  8,  Dilute  Sulphuric  Acid  10  .  .  .  .  .  .  .  .  —68 


SULPHURIC  ACID,  Sp.  Gr.  and  Percentage  Table,  zv/iv 


Sp.Gr. 

% 

Sp.Gr. 

0/ 

/o 

Sp.Gr. 

o/ 

/o 

Sp.  Gr. 

O/ 

/o 

Sp.  Gr.  % 

1  -020 

3-03 

1-165 

22-83 

1-330 

42-66 

1-530 

62-53 

1-760 

82-^ 

1-035 

5-23 

1-185 

25-4 

1  -355 

45-35 

1-560 

65-08 

1-785 

85-] 

1-055 

8-07 

1-200 

27-32 

1-380 

48-00 

1-590 

67-58 

1-805 

87 -t 

1  -070 

10-19 

1-220 

29-84 

1  -400 

50-11 

1-620 

70-32 

1-820 

90-( 

1-085 

12-3 

1-240 

32-28 

1  -425 

52-63 

1-645 

72-4 

1-832 

92-{ 

1  -105 

15-03 

1-265 

35-14 

1-450 

55-03 

1-675 

74-97 

1-839 

95  •( 

1-120 

17-01 

1-285 

37-45 

1-480 

57-83 

1-705 

77-60 

1-842 

97-: 

1-145 

20-26 

1-305 

39-77 

1  -505 

60-18 

1-735 

80-24 

1-8385 

99-1 

HYDROCHLORIC  ACID,  Sp.  Gr.  and  Percentage  Table,  iv/tv 


1-010 

1-025 

1-040 

1-050 

2-14 

5-15 

8-16 

10-17 

1-060 

1-070 

1  -080 
1-090 

12-19 

14-17 

16-15 

18-11 

1-105 

1-115 

1-125 

1-135 

20-97 

22-86 

24-78 

26-70 

1-145 

1-155 

1-165 

1-175 

28-61 

30-55 

32-49 

34-42 

1-185 

1-190 

1-195 

1-200 

36- i 

37- 1 

38- 

39- 

NITRIC  ACID,  Sp.  Gr. 

and  Percentage  Table 

,  iv/w 

1-020 

3-70 

1-150 

24-84 

1  -280 

44-41 

1-390 

63-23 

1-465 

81- 

1-040 

7-26 

1-170 

27-88 

1-305 

48-26 

1-405 

66-40 

1-475 

84-^ 

1-060 

10-68 

1-185 

30-13 

1-325 

51-53 

1-420 

69-80 

1-485 

87-' 

1-085 

13-95 

1-210 

33-82 

1-345 

54-93 

1-430 

72-17 

1-495 

91-1 

1  -100 

17-11 

1-235 

37-53 

1-360 

57-57 

1-445 

75-98 

1-505 

96-. 

1-125 

21-00 

1-260 

41-34 

1-375 

60-30 

1-455 

78-60 

1-520 

99- 

POTASSIUM  HYDROXIDE,  Sp.  Gr.  and  Percentage  Table,  w/v 


1  -014 

1-7 

1-108 

12-9 

1-220 

24-2 

1-357 

35-9 

1-530 

49- 

1  -029 

3-5 

1-125 

14-8 

1  -241 

26-1 

1-383 

37-8 

1-563 

51- 

1  -045 

5-6 

1-142 

16-5 

1-263 

28-0 

1-410 

39-9 

1-580 

53- 

1  -060 

7-4 

1-162 

18-6 

1-285 

29-8 

1-438 

42-1 

1-597 

54- 

1-075 

9-2 

1-180 

20-5 

1-308 

31-8 

1-468 

44-6 

1-615 

55- 

1  -091 

10-9 

1-200 

22-4 

1  -332 

33-7 

1-498 

47-1 

1-634 

57- 

SODIUM  HYDROXIDE,  Sp. 

Gr.  and  Percentage  Table,  iv/iv 

1-014 

1  -20 

1-125 

10-97 

1-252 

22-64 

1-345 

31-22 

1-438 

39- 

1-029 

2-71 

1-142 

12-64 

1-274 

24-81 

1-357 

32-47 

1-453 

41- 

1-045 

4-00 

1-162 

14-37 

1-285 

25-80 

1-370 

33-69 

1-468 

42- 

1  -060 

5-29 

1-180 

15-91 

1-297 

26-83 

1  -383 

34-96 

1-483 

44- 

1-075 

6-55 

1-190 

16-77 

1-308 

27-80 

1-397 

36-25 

1-498 

46- 

1-091 

8-00 

1-210 

18-58 

1-320 

28-83 

1-410 

37-47 

1-514 

47- 

1-108 

9-42 

j  1-231 

20-59 

1-332 

29-93 

1-424 

38-80 

1-530 

49- 

Accumulator  Acid  Table. — Pharm.  J.,  i/1926,  357. 
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HEMICAL  TESTS  &  MICROSCOPIC  METHODS  FOR 
HE  EXAMINATION  OF  URINE,  BLOOD,  FAECES, 

STOMACH  CONTENTS,  &c. 

URINE 

The  quantity  of  urine  is  increased  in  chronic  interstitial 
lephritis,  diabetes  insipidus  and  diabetes  mellitus.  It  is  decreased 
n  severe  diarrhoea,  fevers,  uraemia  and  conditions  which  interfere 
dth  the  circulation  through  the  kidneys. 

The  yellow  colour  is  due  to  pigments,  e.g.,  urochrome. 
hood  pigment  gives  a  red  or  brown,  smoky  colour.  Urine  which 
hanges  to  a  red  colour  on  adding  alkali  is  sometimes  passed  by 
•atients  taking  phenolphthalein.  Dark  black  urine  suggests 
lkaptonuria,  melanotic  tumours  or  phenol  poisoning.  Bile 
(igments  give  an  orange  or  brown  colour,  the  colour  being 
mparted  to  the  froth  on  shaking. 

The  normal  reaction  is  slightly  acid  (pH  6*0),  due  partly 
o  acid  phosphates  and  partly  to  free  organic  acids.  Urine  may 
)ecome  slightly  alkaline  after  a  full  meal.  On  standing,  it  becomes 
Ikaline  owing  to  decomposition  of  urea  and  formation  of 
mmonia.  A  similar  marked  alkalinity  of  freshly  voided  urine 
nay  be  due  to  ammoniacal  decomposition  and  may  occur  in  severe 
ases  of  chronic  cystitis. 

The  specific  gravity  of  urine  at  60°F.  is  usually  between 
•015  and  1  -025.  It  is  low  in  chronic  interstitial  nephritis,  diabetes 
tisipidus  and  many  functional  nervous  disorders.  It  is  high  in 
evers  and  diabetes  mellitus. 

The  total  solids  of  the  urine  of  a  healthy  adult  amount  to 
bout  60  grammes  or  950  grains  per  diem.  A  quick  clinical 
nethod  of  determining  the  total  solids  is  to  multiply  the  last  two 
igures  of  the  specific  gravity  by  the  number  of  ounces  voided 
nd  to  add  one-tenth  of  the  product.  This  gives  the  amount  in 
rains,  e.g.,  45x20=900+90=990  grains. 

For  quantitative  examinations,  a  sample  of  the  24  hours 
xcretion  should  be  examined.  For  most  qualitative  examinations 
be  first  morning  specimen  is  the  best.  In  the  case  of  female 
atients,  where  a  microscopical  examination  is  required,  a  catheter 
pecimen  should  be  obtained  if  possible. 

licroscopic  Examination. 

The  chief  objects  to  be  sought  for  are  blood,  pus,  epithelium, 
asts,  chemical  deposits  (crystalline  or  amorphous)  and  parasites, 
'he  centrifuged  depositor  sediment  should  be  used;  a  drop  on 
slide  is  covered  with  a  cover  slip  and  studied  with  a  2/3  and 
/6  inch  objective.  For  accurate  estimation  of  red  blood  cells  or 
us,  the  cells  in  the  fresh  uncentrifuged  urine  should  be  counted 
i  a  Fuchs  Rosenthal  cerebrospinal  fluid  counting-chamber.  Blood 
dealt  with  on  p.  337. 
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Epithelium. 

Epithelial  cells  are  present  in  normal  urine  and  have  no  path 
gical  significance.  They  are  larger  than  pus  cells,  rarely  roun 
usually  non-granular  and  have  a  small  central  nucleus.  It  is  in 
possible  to  determine  the  region  of  the  urinary  tract  from  whic 
epithelial  cells  have  been  derived,  but  a  rough  classification  m; 
be  made.  Angular  squamous  epithelium  comes  from  the  vagin 
Cells  from  the  ureter  or  pelvis  of  the  kidney  are  small  and  roun 
resembling  polymorphonuclear  leucocytes  except  that  their  nucl 
are  definitely  round.  Such  cells  are  commonly  seen  in  specimen 
collected  by  ureteric  catheterisation  and  must  be  distinguish 
from  pus  corpuscles.  Fragments  of  tumours  of  the  urinary  tra 
should  be  teased  out  and  stained,  or,  better,  cut  into  microscop 
sections.  The  recognition  of  isolated  cells  from  a  neoplasm 
impossible. 

Chemical  Deposits. 

The  detection  of  a  crystalline  or  amorphous  deposit  in  the  urii 
is  no  evidence  that  this  substance  is  being  excreted  in  exces 
and  in  a  case  of  calculus  the  chemical  composition  of  the  urina: 
sediment  does  not  necessarily  indicate  the  nature  of  tl 
stone. 

In  acid  urine,  the  only  urinary  deposits  likely  to  be  found  ai 
urates,  uric  acid,  calcium  oxalate,  stellar  phosphates  and  cystin 
Urates  are  amorphous,  brown  or  pink,  and  disappear  on  warmin 
Uric  acid  appears  in  many  different  forms  as  yellow  or  brov 
crystals  which  are  soluble  in  sodium  hydroxide  (or  lithiu 
carbonate)  and  reprecipitated  by  hydrochloric  acid.  Calciu 
oxalate  occurs  as  clear,  colourless,  octahedral  crystals  with  ; 
envelope  appearance,  or  as  dumb-bells.  The  crystals  are  insolub 
in  acetic  acid  but  readily  soluble  in  hydrochloric  acid.  Stell 
phosphates  are  composed  of  calcium  hydrogen  phosphate  and  a 
readily  soluble  in  acids.  They  appear  when  the  urine  is  near 
neutral.  They  form  long,  narrow,  flat  prisms  which  are  frequent 
collected  in  bunches  or  rosettes,  or  which  may  be  fine  and  feather 
Cystine  occurs  only  in  patients  with  the  rare  congenital  a 
normality  of  cystinuria.  The  crystals  occur  as  irregular  hexago 
with  clear-cut  straight  sides  ;  they  are  insoluble  in  acetic  ac 
and  ether,  but  soluble  in  hydrochloric  acid  and  in  ammor 
and  other  alkalis.  They  occur  only  in  acid  urine. 

In  alkaline  urine,  the  commonest  deposits  are  ammoniu 
urate,  amorphous  phosphates,  triple  phosphates,  calcium  carbons 
and  calcium  oxalate.  Stellar  phosphates  sometimes  occi 
Ammonium  urate  forms  a  brownish  deposit,  soluble  on  warmir 
Amorphous  phosphates  form  a  white  amorphous  deposit,  solul 
in  acetic  acid.  Triple  phosphates  form  clear  colourless  cryst; 
of  various  shapes  and  sizes,  the  typical  ones  being  shaped  like 
knife-rest;  they  are  soluble  in  acetic  acid.  Calcium  carbon; 
forms  a  white  deposit  which  may  be  amorphous  or  consist 
dumb-bell  shaped  crystals.  It  dissolves  in  acid  with  effervescen 
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In  cases  of  acute  liver  atrophy,  leucine  and  tyrosine  may  be 
und  in  the  urine.  Leucine  crystals  appear  as  yellow  spheroids, 
th  radial  and  concentric  striations,  and  are  soluble  in  acids  and 
salis.  Tyrosine  forms  brush-like  tufts  of  fine  needles  which  are 
luble  in  ammonia  and  hydrochloric  acid,  and  insoluble  in  acetic 
id. 

The  following  constituents  of  urine  are  dealt  zoith  in  approxi- 
ately  alphabetical  order. 

ACETONE  AND  ALLIED  BODIES 

The  bodies  which  often  form  abnormal  urinary  constituents 
>mprise  acetone,  acetoacetic  acid  and  /3-hydroxybutyric  acid, 
heir  presence  is  usually  due  to  the  incomplete  metabolism  of  fat, 
for  example  when  the  tissues  are  deprived  of  carbohydrate, 
he  chemical  relationship  between  them  is  shown  thus: — 


ch3 

» 

ch3 

ch3 

CHOH 

CO 

CO 

ch2 

ch2 

CH3 

COOH 

COOH 

^-Hydro xybutyric  acid 

Acetoacetic  acid 

Acetone 

Quite  probably  /3-hydro xybutyric  acid  and  acetoacetic  acid  are 
)rmally  formed  in  the  body  during  the  splitting  up  of  fat,  but 
Ley  are  then  fully  oxidised. 

It  may  be  observed  that  the  clinical  significance  of  either 
etoacetic  acid  or  acetone  ( /3-hydro xybutyric  acid  is  not  usually 
sted  for)  is  the  same. 

ests  for  Acetone  Bodies . 

Gerhardt’s  test  consists  in  adding  10%  ferric  chloride  solu- 
m  drop  by  drop  to  the  urine.  At  first  a  precipitate  of  ferric 
losphate  appears  which  redissolves  in  excess  of  the  reagent. 

acetoacetic  acid  is  present  in  a  concentration  of  0-07%  or 
^er,  the  solution  turns  a  Bordeaux-red  colour.  The  colour 
Lould  be  compared  with  that  obtained  on  adding  ferric  chloride 
normal  urine.  A  positive  reaction  indicates  a  severe  degree  of 
:tosis  but  a  negative  reaction  does  not  signify  that  the  patient  is 
se  from  the  dangers  of  ketosis.  This  is  partly  owing  to  the 
lative  insensibility  of  the  reaction  and  partly  owing  to  the  fact 
at  acetoacetic  acid  is  converted  on  standing  into  acetone, 
tiich  does  not  respond  to  Gerhardt’s  test.  Various  drugs  cause 
similar  coloration  with  ferric  chloride,  but  such  fallacies  are 
sily  overcome  by  boiling  another  sample  of  the  urine  prior  to 
sting.  If  the  colour  be  due  to  acetoacetic  acid,  a  negative 
action  will  be  given  by  the  boiled  urine  because  the  acid  is 
•latile.  The  colour  due  to  drug  derivatives  on  the  other  hand  is 
>t  affected  by  previous  boiling  of  the  urine. 
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Rothera’s  test  for  acetone  and  acetoacetic  acid  is  a  muc 
more  delicate  test  for  ketosis.  About  20  ml.  of  urine  should  l 
saturated  with  ammonium  sulphate  and  a  few  drops  of 
freshly  prepared  dilute  solution  of  sodium  nitroprussid. 
Na4Fe2(CN)10(NO)24H2O  (soluble  1  in  2J)  added.  2  or  3  dro| 
of  10%  ammonia  is  added  and  the  tube  shaken.  If  the  reactic 
is  positive,  a  delicate  permanganate  tinge  develops  and  gradual 
deepens.  A  brown  colour  does  not  constitute  a  positive  reaction 

Legal’s  test  is  similar.  The  nitroprusside  is  added  to  tl 
specimen  or  to  a  distillate  made  slightly  alkaline  with  potash, 
red  colour,  changing  rapidly  to  yellow,  is  positive.  Acetic  aci 
added  gives  a  reddish-violet  colour  changing  to  blue. 

The  amount  of  acetoacetic  acid  can  be  judged  by  the  depth  c 
the  colour  and  the  rapidity  with  which  it  develops.  A  quick  strop 
reaction  corresponds  to  0-25%  and  a  slow  weak  reaction  1 
0-0005%.  Intermediate  reactions  indicate  proportional  concer 
trations  of  acetoacetic  acid  (Kennaway). — There  are  no  fallacit 
in  Rothera’s  test.  A  moderately  strong  positive  Rothera’s  test 
not  of  such  grave  importance  as  a  positive  Gerhardt’s  reaction 

The  limiting  concentration  in  Legal’s  test  is,  for  acetoacetic  acid,  6  mg.  p 
litre,  and  for  acetone  100  mg.  per  litre. — J.  chem.  Soc.  Abstr.,  1925,  1490. 

j(c  “Endolytic  Tubes”  (cf.,  p.  308  and  glucose  tests)  are  made  containii 
sodium  nitroprusside  and  ammonium  chloride  to  be  used  in  conjunction  wi 
a  little  washing  soda  or  potassium  hydroxide,  and  also  ferric  chloride. 

A  large  drop  of  urine  is  placed  on  a  sheet  of  notepaper  and  saturated  with 
crystal  of  soda.  The  saturated  urine  is  allowed  to  run  up  a  tube,  the  reagei 
having  been  shaken  to  the  lower  end.  If  acetone  is  present  in  quantity  a  petun 
colour  develops  in  about  30  seconds,  and  even  with  small  amounts  a  rosy  < 
amethyst  flush  is  noticeable  in  a  minute  or  two.  If  absent,  the  powd 
dissolves  with  a  pale  straw  coloration. — M.  Fawkes,  Brit.  vied.  J.,  i/1925,  241 

Iodoform  Test.  Distil  the  sample,  make  the  distillate  alkalir 
with  potash,  and  add  a  little  iodine  solution  (not  an  alcohol 
solution).  The  formation  of  iodoform,  recognised  by  theyello 
turbidity  and  the  odour,  indicates  presence  of  acetone.  Mien 
scopic  examination  is  more  conclusive  than  the  odour. 

Determination  of  acetone  in  urine — formation  of  iodoform  in  the  usual  wa 
converting  into  silver  iodide,  and  weighing. — Yearb.  Pharm .,  1919,  56. 

Scott-Wilson  Test.  Place  one  drop  of  Scott-Wilson  reage: 
(see  p.  32)  on  a  microscopic  slide  and  invert  slide  to  form  a  han; 
ing  drop.  Place  the  slide  over  the  mouth  of  a  flask  containing  tl 
urine  or  blood  and  leave  for  2  minutes.  When  acetone  is  present,  tl 
drop  shows  a  fine  white  clouding  or  precipitate.  A  rough  estimate 
of  the  amount  of  acetone  present  may  be  obtained  as  follows 


Faint  trace . 

.  .  Opalescence . 

.  .  .  0-005% 

Trace . 

.  .  Faint  turbidity  .... 

.  ..  0-01% 

Moderate  trace . 

.  .  Turbid . 

.  .  .  0-025% 

Heavy  trace  . 

.  .  More  marked . 

.  .  .  0-05% 

Moderate  amount  .  .  .  . 

.  .  Very  marked . 

.  .  .  0-075% 

Large  amount . 

.  .  Precipitate . 

...  0-1% 

Compare  by  setting  up  a  series  of  tubes  containing  acetone  from  0-1%  do1 
to  0-005%. — A.  Wallhauser,  J.  Amer.  med.  Ass.,  ii/ 1928,  21. 

Riegler’s  Test.  Differentiates  acetone  and  acetoacetic  ac 
in  urine.  10  ml.  of  the  specimen  is  acidified  with  5  drops 
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0%  acetic  acid  and  5  drops  of  Lugol’s  iodine  solution  is  added, 
hake'  out  with  2  to  3  ml.  of  chloroform.  No  colour  appears  if 
:etoacetic  acid  is  present.  The  iodine  is  absorbed  by  the  aceto- 
petic  acid,  forming  a  colourless  compound. 

Hurtlev’s  Test  for  Acetoacetic  Acid.  To  10  ml.  of  urine 
dd  2-5  ml.  of  concentrated  hydrochloric  acid  and  1  ml.  of  1% 
odium  nitrite.  Shake  and  allow  to  stand  two  minutes.  Add  15 
il.  of  strong  ammonia  followed  by  5  ml.  of  10%  ferrous  sulphate 
r  a  solution  of  ferrous  chloride  of  equivalent  strength  (2  g.  Fe 
i  100  ml.).  Shake  and  pour  into  a  50  ml.  Nessler  glass.  Do  not 
liter.  Violet  colour  forms  slowly. 

Acetone  does  not  respond  to  the  test ,  which  is  exceedingly  delicate, 
t  is  assumed  that  wonitroacetone  is  first  formed  which  then 
olours  with  the  ferrous  sulphate.  The  test  can  be  rendered 
uantitative  colorimetrically.  As  much  as  0-4%  has  been  found. 

Colorimetric  method  for  the  determination  of  acetone  bodies  in  blood,  based 
n  a  reaction  with  salicylaldehyde. — Yearb.  Pharm.  1927,  93. 

The  acetone  content  of  the  blood  is  43-5%  higher  in  pregnant  than  in  non- 
regnant  women.  During  the  second  stage  of  pregnancy  it  reaches  12  mg.  per 
30  ml.  of  blood,  returning  to  normal  shortly  after  delivery. — per  J.  Amer.  vied. 
ss.y  ii/ 1 925,  861. 

Iodine  Absorption  Test,  Bela  and  Ondrovich. — 5  drops  of  acetic  acid 
3%  is  added  to  5  ml.  of  urine,  then  1  drop  of  1  in  500  methylene  blue  or 
s.  to  give  blue  tint.  Titrate  with  N/10  iodine  solution  until  a  red  tint 
ppears— 21  =CH3CO-CH2COOH. 

Iodic  Acid  Test. — Add  to  1  or  2  ml.  of  normal  urine  2  ml.  of  10%  iodic  acid 
ilution  and  3  ml.  of  chloroform.  Uric  acid,  etc.,  reduces  the  iodic  acid — the 
iloroform  becoming  coloured  with  the  iodine.  Add  10  ml.  of  the  specimen 
*  be  tested,  and  shake  thoroughly.  If  acetoacetic  acid  is  present  the  colour 
isappears,  if  absent  it  is  intensified. 

(3-Hydroxybutyric  acid  may  be  extracted  from  the  specimen  with  ether 
id  gives  a  reddish-violet  colour  with  ferric  chloride — the  acetoacetic  acid  gives 
iproximate  index  of  the  content  of  this  acid.  It  occurs  only  if  acetoacetic  acid 
also  present.  The  specimen  may  be  fermented  to  remove  sugar,  precipitated 
ithlead  acetate  and  ammonia;  if  the  filtrate  is  laevorotatory,  [3-hydroxybutyric 
id  is  probably  present. 

SellarcTs  Test  for  Acidosis  in  Diabetes.  ( Suggested  by  MacLean ).  This 
spends  on  the  ability  of  a  normal  individual  to  secrete  an  alkaline  urine  after 
king  5  to  10  g.  of  sodium  bicarbonate.  In  acidosis,  the  excess  of  acids 
>mbines  with  the  alkali,  forming  a  neutral  salt,  and  much  larger  doses  have 
erefore  to  be  given.  The  reaction  of  the  urine  is  tested  with  litmus  paper 
hour  after  successive  5  g.  doses  of  sodium  bicarbonate,  the  urine  being 
-st  boiled  and  cooled.  The  amount  of  alkali  required  to  render  the  urine 
kaline  gives  an  indication  of  the  degree  of  acidosis,  30  to  60  g.  being  necessary 
moderate  cases. 


ALBUMIN 

Albuminuria  may  occur  in  healthy  individuals,  as  functional 

*  postural  albuminuria.  The  albuminuria  may  disappear  when 
le  patient  is  at  rest,  to  reappear  on  taking  exercise  or  even  on 
suming  the  erect  posture.  In  pathological  conditions,  albumin - 
:ia  is  nearly  always  accompanied  by  tube  casts  and  under  these 
rcumstances  it  points  to  organic  disease  of  the  kidney,  or 

•  severe  irritation  or  circulatory  changes  in  the  kidney. 

{Renal  function  tests  are  dealt  with  on  p.  327  el  seq.). 
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The  amount  of  albumin  detected  at  any  time  does  not  measur 
the  degree  of  the  albuminuria.  A  large  output  naturalb 
implies  failure  of  nutrition,  but  a  small  quantity  may  be  of  equa 
danger.  Note  sp.  gr.  and  colour. 

The  mere  presence  of  albumin  in  the  urine  of  adolescents  need  not  be  regarded 
so  gravely  as  was  once  the  case,  provided  there  are  no  other  signs  of  renal  03 
constitutional  disability.  One  in  every  twenty  male  adolescents  exhibits  th 
condition,  which  may  persist  throughout  life  without  detriment  to  physical 
efficiency.  The  after-rest  specimen  is  usually  free  from  albumin.  The  conditior 
is  not  associated  with  any  particular  type  of  youth  or  man. — H.  H.  Bashford 
Lancet,  ii/1926,  1305-7. 

Pure  albumin  free  from  globulin  can  be  isolated  from  the  urine  by  repeater 
precipitation  with  sodium  sulphate.  In  cases  of  albuminuria  of  pregnancy  (anc 
proteinuria  not  associated  with  pregnancy)  the  albumin  had  a  specific  rotatior 
averaging  —55-81°,  whereas  in  eclampsia  there  were  two  groups  averaging 
—  56-37°  and  -38-5°.  Accordingly,  it  is  suggested  that  in  certain  types  9 
eclampsia  the  urinary  albumin  may  be  mainly  l  act  albumin,  and  that  eclampsia 
may  be  an  anaphylactic  reaction  due  to  the  circulation  in  the  blood  of  this  foreigr 
protein,  in  the  production  of  which  the  mammary  gland  may  be  an  importan 
factor. — A.  Hynd,  Lancet,  ii/ 1925,  911,  925. 

Tests  for  Albumin  in  Urine . 

The  simplest  and  most  accurate  test  is  to  boil  the  top  of  2 
column  of  urine  in  a  test-tube,  and  if  a  turbidity  appears  in  tht 
part  boiled,  add  a  drop  of  5%  to  10%  acetic  acid.  Phosphates 
are  dissolved  but  albumin  remains.  The  delicacy  of  the  tes 
depends  on  the  contrast  between  the  upper  and  lower  region  anc 
the  urine  must  be  filtered  if  it  is  not  clear  before  the  test  ii 
conducted. 

The  only  substance  likely  to  mislead  is  Bence-Jones  proteose 
a  variety  of  protein  excreted  by  patients  suffering  from  multiple 
myelomata,  and  occasionally  by  cases  of  leukaemia  and  chronic 
nephritis.  Bence-Jones  proteose  appears  when  the  urine  i: 
heated  to  about  50  and  disappears  on  boiling,  to  reappear  whei 
the  urine  cools. 

Salicylsulphonic  Acid  Test.  This  has  the  advantage  that  i 
can  be  performed  in  the  cold.  An  equal  volume  of  urine  is  placet 
in  two  test-tubes  and  2  or  3  drops  of  25%  solution  of  salicyl 
sulphonic  acid  added  to  one  of  them. 

In  the  presence  of  albumin  the  liquid  in  the  tube  to  whid 
salicylsulphonic  acid  was  added  will  appear  turbid  compare* 
with  the  control. 

The  urine  of  patients  who  have  been  given  Uroselectan  gives 
false  positive  reaction  with  salicylsulphonic  acid  but  not  with  th 
boiling  test. 

It  is  an  extremely  precise,  reliable,  and  quick  test,  giving  a  dens 
white  precipitate. 

In  confirmation  note  the  follozving: — 

Albumin,  globulin,  myosin,  etc.,  coagulate  on  heating. 

Albumoses  dissolve  on  heating,  and  reappear  on  cooling. 

It  is  not  affected  by  phosphates,  bile,  urates  or  alkaloids. 

Pure  peptone  is  not  precipitated,  only  the  intermediate  producl 
between  albumin  and  peptone,  in  solutions  saturated  with  arr 
monium  sulphate. 
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Albuminuria.  Incidence  in  60,000  men  examined.  Salicylsulphonic  acid 
sed.  It  is  undoubtedly  one  of  the  most  reliable  and  delicate  reagents  6  drops 
[  saturated  solution  to  about  \  inch  of  urine  in  an  ordinary  test-tube.  T.  otal 
ith  gross  albuminuria  after  allowing  for  pus,  etc.,  about  5%.  H.  Maclean, 
rit.  med.  J .,  i/1919,  94. 

litric  Acid  Test  (Heller’s). 

Nitric  acid  is  placed  in  a  test-tube  and  the  filtered  urine,  or 
iluted  filtered  urine,  carefully  “layered”  on  to  it.  A  white  ring 
t  the  junction  of  the  liquids  indicates  presence  of  albumin; 
onfirm  by  heat  and  salicylsulphonic  tests.  Not  so  delicate  as  the 
teat  and  acetic  acid  test,  but  will  show  1  in  12,000  at  once. 
Jrines  containing  bile  pigments  may  produce  a  play  of  colours 
haracteristic  of  Gmelin’s  test. 

*icric  Acid  Solution  (Esbach’s  Reagent). 

Picric  acid  10  g.,  citric  acid  20  g.,  dissolved  in  about  900  ml. 
>f  boiling  water;  cool  and  add  water  to  1000  ml.  This  reagent  is 
ised  for  the  approximate  determination  of  albumin  by  an 
Ibuminometer  which  is  about  six  inches  long  and  0-6  inch  in 
iiameter;  the  graduations  on  it  are  the  results  of  experiment 
nd  indicate  approximately  0-1%  up  to  0-7%  of  albumin. 

By  comparison  with  a  standard  dried  albumin  solution,  1  in 
000,  and  by  heating  both  to  180  F.  and  centrifuging,  the  process 
an  be  terminated  in  a  few  minutes. 

Mann  warns  against  the  voluminous  precipitate  which  one  occasionally  gets 
nth  Esbach’s  reagent,  giving  a  fictitious  estimation.  Many  albuminous  urines 
ive  a  pale  blue  with  the  Biuret  reaction  without  any  tendency  to  violet;  others 
fill  give  a  reddish-purple.  Such  urine  indicates  by  the  reddish  colour  some 
ydrolytic  change  and  will  give  the  incorrect  reading  referred  to. 

For  exact  determinations,  albumin  should  be  precipitated  by  some  suitable 
sagent,  itself  nitrogen-free,  e.g.,  carbolic  acid  or  tannin,  and  the  washed 
recipitate,  dried  and  weighed,  or  better,  the  nitrogen  contained  in  it  should  be 
stimated  by  a  Kjeldahl  analysis,  the  amount  of  nitrogen  found  being  multiplied 
y  the  factor  6-3  to  obtain  the  amount  of  proteins. 

N.B. — Methylene  blue  precipitates  picric  acid  solution  in  case  of  patients 
ndergoing  treatment  with  this  compound. 

The  administration  of  alkaloids  may  cause  urine  to  give  a  precipitate  with 
icric  acid,  but  this  is  redissolved  on  heating  to  the  boiling  point. 

<errocyanic  Acid  (Hydroferrocyanic  Acid)  Test. 

Potassium  ferrocyanide  and  acetic  or  citric  acid  mixed  in 
olution  set  free  hydroferrocyanic  acid.  Does  not  precipitate 
>eptones. 

The  following  procedure  may  be  used: — 

Solution  A. — -Citric  acid  10  g.;  water  100  ml. 

Solution  B. — Potassium  ferrocyanide  10  g.;  water  100  ml. 

Add  3  ml.  of  solution  A  to  4  ml.  of  the  specimen.  Mix  and  add 
1  ml.  of  solution  B.  In  the  presence  of  0-3%  or  more  of  albumin 
n  immediate  precipitate  is  formed.  0-1%  is  detected  on  standing 
or  one  hour.  May  also  be  applied  as  a  ring  test. 

1  ml.  of  a  10%  solution  of  acetic  acid  and  potassium  ferrocyanide  gives  a 
rst  perceptible  clouding  when  added  to  urine  containing  0-1%  albumin  diluted 
in  100  with  water.  If  the  clouding  appears  with  a  dilution  of  1  in  200  the  urine 
ontains  0*2%  and  so  on. — Brit.  med.  J.  Epit.,  ii/ 1 927,  78. 
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Further  Chemical  Tests  for  Albumin  Detection. 

Trichloracetic  Acid.  A  saturated  solution,  or  a  crystal,  is  used  in  t: 
same  manner  as  in  the  salicylsulphonic  acid  test.  May  precipitate  uric  acid  aaj 
nucleoproteins. 

Tannin-hydrochloric  Acid  Test.  Mix  5  ml.  of  the  specimen  with  5  ml. 
warm  1-5%  alcoholic  tannin  solution  and  add  5  ml.  of  dilute  hydrochloric  ac- 
(1  in  3).  Turbidity  or  yellowish  precipitate.  Interfering  substances,  such 
urates,  phosphates  and  alkaloids,  are  kept  in  solution  by  the  acid;  resins  ai 
alkaloids  are  redissolved  by  the  alcohol,  and  peptones  by  heating. 

Roberts*  Albumin  Test.  Nitric  acid  1  part,  solution  of  magnesiu 
sulphate  (10  in  13)  4  parts.  Is  found  to  be  very  satisfactory — advantage,  hig 
density.  Slope  the  tube  containing  a  little  test  solution  and  allow  the  urine 
run  down  into  it  slowly  with  a  dropper.  Ammonium  nitrate  may  be  uss 
instead  of  magnesium  sulphate. 

Metaphosphoric  Acid,  HP03.  A  fresh  solution  of  a  little  of  this  acid 
added  to  the  clear  filtered  urine.  A  cloud  or  precipitate  indicates  presenc 
of  albumin. 

AlilloiTs  Reagent.  Dissolve  mercury  3  ml.  in  fuming  nitric  acid  27  m 
without  heat,  and  dilute  the  resulting  solution  with  an  equal  volume  of  distille 
water.  With  albumin  or  urea  this  gives  a  yellow,  then  a  red  coloration  on  heating. 

The  directions  given  above  are  those  of  the  B.P.  ’32.  Many  modificatior 
of  Millon’s  reagent  have  been  proposed.  The  following,  for  example,  is  on< 
third  of  the  strength  of  the  B.P.  *32  solution  in  mercury  and  is  possibly  tl 
original  formula.  Dissolve  mercury  1  by  weight  in  nitric  acid  2  by  weight  ar 
then  dilute  with  2  volumes  of  water. 

Asaprol  (calcium  (3-naphtholsulphonate)  precipitates  albumin,  pepton 
etc.,  from  acid  solution.  On  boiling,  peptone  and  albumose  redissolve,  albumi 
remains. 

Endolytic  tubes  (albumin).  Sealed  capillary  tubes  partially  filled  wii 
a  solution  of  salicylsulphonic  acid  are  convenient  for  clinical  use.  The  ends  a 
snapped  off  and  the  urine  (if  necessary,  filtered)  is  drawn  into  the  tube  1 
capillarity.  An  opalescence  to  a  thick  precipitate  occurs  if  positive.  Distinguis 
albumose  by  pouring  hot  water  over  the  tube — the  precipitate  dissolves  as  abcr 
detailed.  Acetone ,  diacetic  acid  and  glucose  Endolytic  tubes  are  also  made. 


ALBUMOSES 

One  may  safely  regard  all  proteins  in  urine  which  dissoh 
on  heating  (after  precipitation  by  a  reagent,  e.g.,  salicylsulphon 
acid)  and  reappear  on  cooling,  as  albumoses. 

Biuret  Reaction. — Albumin,  if  present,  is  removed  by  10c 
trichloracetic  acid  solution,  and  the  filtrate  tested  with  the  Biur 
Test : — 

In  a  test-tube  place  1  drop  of  copper  sulphate  solution  (2% 
add  5  ml.  of  urine,  and  then  5  ml.  of  sodium  hydroxide  solutic 
(10%).  A  rose  pink  indicates  the  presence  of  albumose. 

Nickel  Reagent.  2  ml.  of  a  solution  of  5%  nickel  sulphate  with  stro 
ammonia  is  added  to  4  to  5  ml.  of  urine  made  strongly  alkaline  with  potassii 
hydroxide.  Protein  present  gives  a  white  or  greenish-white  ring,  while  an  oral 
yellow  ring  is  given  in  the  presence  of  albumoses  and  peptones. — J .  chem.  S 
Abstr.,  ii/ 1921,  419. 

Albumose,  Bence-Jones,  occurs  in  myelopathic  albumo 
uria,  a  disease  associated  with  morbid  conditions  of  the  bom 
This  albumose  is  detected  by  (1)  coagulating  at  50°  or  low< 
i.e.,  lower  than  serum  albumin,  which  coagulates  at  75°  (< 
raising  to  the  boiling-point,  however,  the  coagulum  dissolv 
more  or  less  completely,  reappearing  on  cooling).  The  coagul 
tion  point  is  considerably  influenced  by  the  reaction  of  t 
specimen.  The  resolution  of  the  albumose  at  100°  may  not 
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:omplete  owing  to  presence  of  other  proteins;  (2)  precipitation 
vith  concentrated  hydrochloric  acid:  (3)  precipitation  with  nitric 
icid  in  the  cold — on  raising  to  the  boiling-point,  however,  the 
;oagulum  dissolves  more  or  less  completely,  reappearing  on  cooling; 
'4)  precipitation  with  potassium  ferrocyanide  and  citric  acid 
Soften  takes  time  to  develop,  differing  in  this  respect  from 
ilbumin).  The  hydrochloric  acid  test  is  exceedingly  sensitive  and 
does  not  depend  on  excess  of  salts.  The  result  is  obtainable  after 
/ery  free  dilution  of  the  specimen.  Some  specimens  of  urine 
:ontaining  a  high  concentration  of  albumin  give  false  positive 
reactions  with  the  hydrochloric  acid  test. 

AMINO-ACIDS 

Tyrosine  (^-hydroxyphenylalanine),  OH-C6H4*CH2*CH(NH2)- 
COOH,  is  recognised  by  its  characteristic  crystalline  appearance, 
being  in  shining  needles,  either  in  bundles  or  star  form.  When 
tyrosine  appears  in  urine  it  is  usually  associated  with  bile  pigment, 
and  the  crystals  may  acquire  a  yellow  colour.  The  crystals  are 
soluble  in  mineral  acid,  but  insoluble  in  acetic  acid,  acetone, 
alcohol  and  ether. 

Russula  delica. — The  juice  of  this  fungus  is  used  as  a  test  for 
tyrosine,  wThich  changes  it  from  red  to  black.  The  fungus  has  a 
stem  1  to  2  inches  high,  \  inch  or  more  thick;  an  even,  smooth, 
white  cap,  which  is  fleshy,  3  to  5  inches  broad,  and  funnel- 
shaped  when  fully  grown;  a  regular,  even,  smooth  margin,  involute, 
without  striae,  and  flesh  wfiich  is  firm,  dry  and  white. 

Further  Tests  for  Tyrosine: — 

2  ml.  of  sulphuric  acid  mixed  with  3  to  5  drops  of  a  solution  of  aldehyde  in 
twice  its  volume  of  alcohol  90%,  care  being  taken  that  the  liquid  remains 
colourless — a  few  drops  added  to  the  suspected  liquid  produces  a  gooseberry-red 
colour.  This  test  is  supposed  to  detect  tyrosine  in  a  dilution  of  up  to  1  in  10,000. 

Piria  states  that  on  adding  a  few  drops  of  strong  sulphuric  acid  to  a  little 
tyrosine  in  a  dish  it  dissolves  with  slight  reddening  on  saturating  with  barium 
carbonate  (after  diluting),  and  on  adding  to  the  filtrate  neutral  ferric  chloride 
solution  a  violet  colour  is  formed. — Schmidt. 

Ammonium  sulphomolybdate,  q.v.,  gives  a  blue  to  violet  colour. 

Leucine  (a-aminoisocaproic  acid),  (CH3)2CHCH2CH(NH2)COOH,  occurs 
as  an  early  result  of  protein  cleavage.  There  are  two  isomeric  forms  of  it — 
laevo-  and  dextro-leucine.  It  occurs  in  crystalline  spheroidal  clumps,  and  is  an 
arterial  depressor. 

Histidine,  C6H9N302,  is  one  of  a  series  of  bases  termed  protamines  which 
give  the  biuret  reaction. 

BILE  AND  ITS  DERIVATIVES 

The  presence  of  either  urobilin,  bile  pigments  or  bile  salts 
in  the  urine  indicates  some  derangement  of  hepatic  functioning. 
LIrobilin  is  found  in  small  quantities  in  normal  urine,  but 
insufficient  to  be  detected  by  the  ordinary  tests.  It  is  formed  from 
urobilinogen,  a  decomposition  product  of  bilirubin  formed  by  the 
action  of  the  intestinal  bacteria  on  the  bile  which  passes  into  the 
intestine.  Under  normal  conditions  a  portion  of  this  is  absorbed 
from  the  intestine  and  carried  to  the  liver  in  the  portal  blood  and 
is  there  reconverted  into  bilirubin.  When  the  liver  functions  are 
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deranged  this  transformation  into  bilirubin  may  be  interfered  wit] 
and  urobilinogen  reaches  the  general  circulation  and  is  excrete* 
by  the  kidneys.  Thus,  tests  for  urobilin  may  be  positive  in  th 
pre-icteric  stage  of  jaundice.  Urobilin  is  increased  as  the  resul! 
of  excessive  blood  destruction  and  in  damage  to  the  live 
parenchyma.  It  is  nearly  or  completely  absent  in  obstructive 
jaundice. 

Bile  pigments  and  bile  salts  usually  occur  together,  although 
the  bile  pigment  may  occur  alone.  It  is  seldom  necessary 
therefore,  to  test  for  bile  salts.  The  significance  of  bile  in  the 
urine  is  similar  to  that  of  bile  staining  of  the  tissues,  and  is 
attributable  to  obstruction  of  the  outflow  of  bile  from  the  liver 
Small  amounts  of  bile  may,  however,  be  found  in  the  urine 
when  the  disturbance  is  not  severe  enough  to  produce  recognisable 
jaundice,  or  in  other  cases  before  the  jaundice  supervenes. 

Bile  pigments  are  simply  demonstrated  by  Gmelin’s  Test. 
Urine  is  “layered”  over  the  surface  of  strong  fuming  nitric  acid 
in  a  test-tube.  With  normal  urine  a  purple  or  yellow  colour  may 
appear,  but  in  the  presence  of  bile  pigment  a  green  coloui 
develops  at  the  junction  of  the  fluids. 

Tincture  of  Iodine.  A  few  drops  diluted  with  three  times  as  much  watei 
“layered”  on  to  the  specimen,  and  the  tube  shaken  gently,  produce  a  greer 
colour  if  bile  pigment  is  present. 

Chromic  Acid.  A  5%  solution  added  gradually  produces  a  green  colour 
The  following  is  a  modification: — 

To  10  ml.  of  urine  add  2  ml.  of  0-5%  solution  of  albumin  and  a  few  drops  o: 
10%  acetic  acid;  boil  and  filter.  Wash  the  precipitate  with  water  and  to  it,  or 
the  filter,  add  1  drop  of  a  mixture  of  4  ml.  of  6%  potassium  dichromate  and  1  ml 
of  20%  sulphuric  acid.  If  bile  pigments  are  present  the  yellow  precipitate  turns 
green  or  bluish-green.  This  sensitive  reaction  is  not  given  by  other  normal  oi 
abnormal  urinary  pigments. — J.  chem.  Soc.  Abstr.,  ii/ 1922,  671. 

Sodium  Nitrite  with  sulphuric  acid  (Vitali’s  Reaction)  gives  a  greer 
colour. 

Ferric  Chloride  Test.  Obermayer  Reagent  prepared  by  dissolving  0-3  g 
of  ferric  chloride  in  100  ml.  of  concentrated  hydrochloric  acid.  0-5  ml.  of  th< 
reagent  is  added  to  5  ml.  of  urine,  and  if  bile  pigment  is  present  the  colour  a 
once  appears  as  a  deep  green — bile  may  be  tested  in  the  same  way.  For  serum 
4  ml.  of  95%  alcohol  is  added  to  2  ml.  of  serum  and  centrifuged,  the  supernatan 
liquor  withdrawn  and  0-5  ml.  of  reagent  added — a  green  colour  will  appear  ir 
a  few  seconds. — Prescriber,  1924,  300. 

The  following  modification  suggested  by  Harrison  has  proved  very  usefu 
for  the  detection  of  traces  of  bile  pigment.  To  10  ml.  of  urine  add  about  5  ml.  o: 
10%  barium  chloride;  mix  and  filter.  To  the  precipitate  on  the  filter  pape: 
add  1  or  2  drops  of  Fouchet’s  reagent.  The  presence  of  bile  pigments  is  showr 
by  a  green  colour. 

Fouchet’s  Reagent:  trichloracetic  acid  20  g.,  10%  ferric  chloride  10  ml. 
water  100  ml. 

Clinical  tests  for  bilirubin  in  urine. — E.  M.  Godfried,  Biochem.,  J .,  1934 
2057;  Hunter,  Can.  med.  Ass.  J.,  1930,  23,  823. 

The  Van  den  Bergh  Test  ( vide  infra )  is  the  best  for  qualitative  and  quantita¬ 
tive  examinations  of  blood  for  bile  pigments. 

Bile  Salts  are  shown  by  Hay’s  Test.  Flowers  of  sulphui 
is  sprinkled  on  the  surface  of  cold  urine  in  a  beaker.  The 
powder  floats  on  the  surface  of  normal  urine.  Bile  salts  lowei 
the  surface  tension  and  permit  the  sulphur  to  sink. 
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Pettenkofer’s  Test. — Add  a  few  drops  of  syrup,  shake,  and 
aen  add  sulphuric  acid — a  reddish-violet  colour  (cf.  acid  cholalic 
nd  sodium  tauroglycocholate  in  Scheme  for  Recognition  of 
Organic  Substances ). 

:  Peptone  Test.  Peptone,  in  powder  30,  salicylic  acid  4,  acetic  acid  30, 
listiiled  water  3500.  Dissolve  and  filter.  On  adding  one  volume  of  urine 
.ontaining  bile  salts  to  three  volumes  of  this  solution  opalescence  (or  precipitate) 
ppears;  it  dissolves  completely  on  adding  acetic  or  citric  acid,  and  diminishes, 
ut  does  not  disappear,  on  boiling. 


Jrobilin 

Spectroscopic  Examination.  Urine  acidified  with  a  little  hydrochloric  acid 
hows  an  absorption  band  at  the  junction  of  the  green  and  blue. 

Schlesinger's  Test.  Urine  10  ml.,  tincture  of  iodine  3  to  4  drops.  Add  to 
his  10  ml.  of  alcohol  containing  about  1  g.  of  zinc  acetate  in  suspension,  shake 
veil  and  filter.  The  filtrate  by  transmitted  light  will  appear  yellow  or  pink. 
3y  reflected  light  it  will  show  a  marked  green  fluorescence.  In  the  above  tests 
iny  urobilinogen  will  be  converted  into  urobilin  by  the  hydrochloric  acid  and 
odine  respectively. 


LIVER  FUNCTION  TESTS 


Van  den  BerglUs  Reaction  (Ehrlich’s  Diazo  Reaction  applied  to  blood 
serum  containing  bilirubin)  for  obstructive  or  impaired  liver  function. 

The  reagent  consists  of:  Solution  I.  Sulphanilic  acid  1,  hydrochloric  acid 
B.P.y  15,  water  to  1000.  Solution  II.  Sodium  nitrite  0-5,  water  100.  For 
ise,  25  ml.  of  solution  I  is  mixed  with  0-75  ml.  of  solution  II;  this  mixture 
nust  be  freshly  prepared  for  each  test. 

Direct  Test  ( Qualitative ).  Add  1  ml.  of  the  reagent  to  an  equal  volume  of 
serum  diluted  with  2  ml.  of  distilled  water.  A  bluish-violet  colour  beginning 
mmediately  and  becoming  maximal  in  10  to  30  seconds  is  called  an  immediate 
lirect  action,  indicating  presence  of  uncombined  bilirubin  and  the  existence 
>f  mechanical  obstructive  jaundice.  A  reddish  coloration  beginning  after  1  to 
15  minutes  and  deepening  to  violet  is  called  a  delayed  direct  reaction.  A  reddish 
:olour  appearing  at  once  and  deepening  to  violet  is  called  a  biphasic  direct 
-eaction. 


Indirect  Test  ( Qualitative ).  To  0-5  ml.  of  serum  add  1  ml.  of  95%  alcohol 
ind  centrifuge.  To  1  ml.  of  the  supernatant  fluid  add  1  ml.  of  reagent.  If 
positive  a  violet  colour  appears  at  once. — J.  Amer.  vied.  Ass.,  ii/ 1 928,  1395. 

Indirect  Test  ( Quantitative ).  .  To  1  ml.  of  serum  in  a  15  ml.  graduated  tube 
idd  0-5  ml.  of  reagent.  After  a  minute  or  two  add  2-5  ml.  of  95%  alcohol  and 
l  ml.  of  saturated  ammonium  sulphate  solution.  Mix  welhand  centrifuge.  Read 
he  quantity  of  supernatant  fluid,  and  the  dilution  of  the  bilirubin  (approx.  1  in 
1)  contained  in  the  serum  is  directly  obtained  (dilution  of  unknown).  The 
ilcohol  solution  (the  unknown)  is  then  compared  with  a  standard  solution  and 
he  amount  of  bilirubin  computed  as  follows: 

Unknown  X  D^ut^on  unknown  x  5  =mg.  of  bilirubin  per  litre  of  serum. 

The  standard  is  made  as  follows:  Solution  I.  Ammonium  ferric  alum  0-1508  g., 
;onc.  hydrochloric  acid  50  ml.,  distilled  water  to  250  ml.  (keeps  indefinitely).’ 
Solution  II.  Of  solution  I,  10  ml.,  cone,  hydrochloric  acid  25  ml.,  distilled 
rater  to  250  ml.  (keeps  a  month).The  standard ,  which  is  freshly  made,  consists 
>f  solution  II,  3  ml.  of  ammonium  thiocyanate  10%  or  3  ml.  of  potassium 
hiocyanate  20%,  ether  12  ml. 

Shake  the  standard  thoroughly.  The  ether  extracts  the  colour  from  the  solution 
nd  forms  a  supernatant  layer  which  may  be  used  in  colorimetric  comparison, 
rhe  standard  matches  in  colour  a  dilution  of  5  mg.  of  bilirubin  per  litre  of 
erum.  The  normal  amount  of  bilirubin  is  from  1  to  3  mg.  per  litre. 


Standard  for  Van  den  Bergh's  Test.  The  colour  given  by  0-7  ml.  of 
sf/10  potassium  permanganate  diluted  to  50  ml.  with  water  is  equivalent  to 
in  106  of  bilirubin. — Brit.  chem.  Abstr.,  1928,  1048. 

Extensive  clinical  trial  has  shown  that  its  claim  to  distinguish  obstructive 
lundice  from  catarrhal,  toxic  and  infective  jaundice  is  untenable.  In  actual 
ractice,  the  direct  reaction  is  seldom  met  with.  In  its  usual  form  it  would  be 
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more  correctly  described  as  a  change  from  the  original  yellow,  through  red  tc 
a  red-violet,  or  violet,  beginning  at  once  on  the  addition  of  the  reagent,  the 
process  taking  from  several  minutes  up  to  half  an  hour — though  this  is  essentialk 
a  description  of  the  “biphasic  reaction”  as  given  by  Van  den  Bergh.  To  avoic 
this  difficulty  the  reaction  is  said  to  be  (1)  direct  when  the  colour  change  begins 
on  the  addition  of  the  reagent,  whilst  not  more  than  a  trace  of  the  total  pigmenn 
is  extracted  when  another  sample  of  the  serum  is  shaken  wTith  an  equal  volume 
of  chloroform  (judged  by  colour  of  chloroform  layer  as  compared  with  colour 
of  serum)  (2)  biphasic  when  colour  change  begins  on  addition  of  reagent  whilst 
an  appreciable  proportion  of  the  pigment  is  extracted  by  the  chloroform  (3) 
indirect  when  no  change  of  colour  occurs  with  the  reagent  until  after  the  addition 
of  alcohol  to  the  serum. — W.  M.  Roberts,  Brit.  med.  J .,  i/1933,  734. 

The  test  is  less  satisfactory  than  at  first  hoped.  Very  variable  results  obtained 
in  toxic  cases.  In  genuine  obstructive  cases,  immediate  direct  reaction  was. 
obtained,  and  in  haemolytic  cases  an  indirect  reaction.  In  doubtful  cases  the: 
test  failed. — Brit.  med.  J.,  i/1924,  279;  see  also  ibid.,  496,  and  Lancet ,  i/1927, 
384. 

The  test  for  “latent”  jaundice,  during  treatment  with  arsenobenzol,  has  been 
found  of  greater  value  than  either  the  Laevulose  Tolerance  Test,  the  Lipase 
Test  or  the  “Haemoclasic  Crisis”  Test,  and  is  a  great  advance  towards  some 
scientific  control  in  the  use  of  this  dangerous  drug.  As  soon  as  a  condition  of 
“latent”  jaundice  was  detected  arsenical  treatment  was  at  once  stopped  and 
glucose  given  freely.  The  small  amount  of  serum  necessary  for  the  test  is 
readily  obtained  when  taking  blood  for  Wassermann  reactions.— W.  I.  Gerrard, 
Brit.  med.  J.,  ii/ 1 924,  225. 

Description  of  an  improved  technique  for  determination  of  bilirubin  in  the 
serum  by  means  of  the  diazo  method.  The  first  improvement  is  the  colorimetric 
determination  in  monochromatic  light  by  means  of  a  dimming  wrire  gauze, 
instead  of  the  fluid  for  comparison  formerly  used.  This  instrument  is  standard¬ 
ised  with  azo -bilirubin,  derived  from  chemically  pure  bilirubin.  The  second 
improvement  is  the  prevention  of  the  absorption  of  bilirubin  on  the  albuminous 
precipitate  which  occurred  with  the  old  technique.  This  result  is  achieved  by 
adding  in  suitable  proportions  to  the  serum  a  mixture  of  reagent,  diluted 
alcohol  and  a  buffer. — A.  A.  H.  van  den  Bergh  and  W.  Grotepass,  Brit.  med.  J.. 
i/1934,  1157. 

For  older  references  see  previous  edition. 

Meulengracht  Test  for  jaundice. — J.  Amer.  med.  Ass.,  ii/ 1 925,  765.  Fouchet 
Test  for  hyperbilirubinemia. — J.  Amer.  med.  Ass.,  ii/1925,  766.  (for  full 
description  of  test  see  C.  R.  Acad.  Sci.,  Paris,  1917,  SO,  826). 

Phenoltetrachlorphthalein.  CaoEhoChCh.  Employed  as  a  test  for  liver 
function.  Given  subcutaneously  (in  animals)  it  escapes  exclusively  via  the  biliary 
passages.  Since  the  action  of  the  substance  itself  is  purgative,  very  little  ab¬ 
sorption  takes  place.  'Excretion  diminishes  in  proportion  to  the  amount  of  liver 
tissue  damage. 

Technique.  A  5%  solution  is  made  by  boiling  2-5  g.  with  5  ml.  of 
2N  sodium  hydroxide  and  water  to  50  ml.  The  night  prior  to  the  test  a  purgative 
is  given,  and  on  the  morning  following  8  ml.  of  the  solution  is  given  intravenously. 

The  stools  are  collected  for  48  hours  after.  The  patient  must  be  purged 
throughout  the  test.  The  fasces  are  shaken  20  minutes  with  1  to  1|  litres  of 
water,  and  one-tenth  of  the  volume  is  decanted.  5  ml.  of  40%  sodium  hydroxide 
is  added.  The  mixture  turns  red.  After  thorough  shaking,  100  ml.  is  decanted 
into  a  200  ml.  flask  containing  5  ml.  of  saturated  basic  lead  acetate  solution, 
5  ml.  of  40%  sodium  hydroxide  is  added  and  the  volume  made  up  to  200  ml. 
The  colour  should  not  be  deepened  by  more  soda.  The  solution  is  allowed  to 
stand  a  short  time,  for  the  supernatant  fluid  to  clear.  In  the  meantime,  a  standard 
solution  of  the  dye  is  made  by  taking  0-4  ml.  of  the  original  5%  solution,  adding 
sufficient  sodium  hydroxide  to  make  a  permanent  colour  and  water  to  1000  ml. 
Small  portions  of  the  two  liquids  are  compared.  The  percentage  recovery  of  the 
dye  can  thus  be  found.  Any  recovery  below  30%  is  regarded  as  pathological. 

The  test  is  said  to  give  satisfactory  information  in  advanced  cirrhosis,  cancer, 
and  syphilis  affecting  the  liver. — Beaumont  and  Dodds;  Rowntree  and  co¬ 
workers. 

The  test  is  more  delicate  than  the  urobilinuria  method  and  more  reliable 
than  the  hemoclasic  crisis  test,  or  the  laevulose  tolerance  test,  which  latter  is 
of  little  practical  value.  Thrombosis  might  be  obviated  by  smaller  injection 


URINE 


313 


han  that  recommended  (5  mg.  per  kilo).  Bromsulphthalein  similarly  em¬ 
ployed  gives  more  sharply-cut  results. — Brit.  med.  J.,  i/1925,  272. 

Clinical  tests  for  hepatic  function. — C.  H.  Greene,  J.  Amer.  med.  Ass.,  ii/ 1925  , 
476. 

Estimation  of  the  phenoltetrachlorphthalein  left  in  the  blood  after  an  interval 
hows  that  function  of  the  dye  is  less  pronounced  with  cancer  than  with  cirrhosis, 
n  cases  with  enlarged  liver,  retention  of  dye  suggests  cancer  rather  than  hepatitis 
>r  cirrhosis. — per  J.  Amer.  med.  Ass.,  ii/ 1 925,  1008. 

Phenoltetrabromphthalein  Sodium  Sulphonate,  syn.  Bromsulph- 
halein.  5  mg.  per  kilo  injected  intravenously. —  S.  M.  Rosenthal  and  E.  C. 
Vhite,  J.  Pharmacol.,  1924,  287;  Prescriber,  June,  1925. 

It  is  almost  entirely  eliminated  by  the  liver,  but  in  cases  of  retention  in  the 
>lood  stream  the  dye  may  be  eliminated  in  the  urine  from  traces  up  to  20%  of 
he  amount  injected. — W.  J.  Kerr  and  co-workers,  J.  Amer.  med.  Ass.,  ii/ 1 925, 
142. 

Cases  of  liver  disease  show  retention  of  the  dye  representing  the  degree  of  liver 
lamage  or  functional  impairment — 100%  retention  means  that  no  dye  is  removed 
rom  the  blood,  and  50%  that  the  liver  was  50%  incompetent,  and  so  on.  The 
est  is  of  liver  function  and  not  biliary  permeability.  It  is  safe,  simple,  and 
ppears  to  be  the  best. — E.  Bulmer,  Lancet,  ii/ 1 928,  326. 

Of  20  cases  with  early  liver  disease  the  lasvulose  tolerance  test  was  positive 
n  16  while  the  bromsulphthalein  content  of  the  blood  serum  5  and  30  minutes 
fter  injection  showed  normal.  The  5  minutes’  interval  retention  of  the  dye 
loes  not  afford  much  information  in  early  liver  disease,  nor  does  the  retention 
'f  the  dye  run  parallel  with  the  bilirubin  retention. — A.  D.  Fraser,  Lancet , 
i/1928,  654. 

Rose  Bengal  Liver  Function  Test.  Rose  Bengal  can  be  either  the  potassium 
alt  of  tetraiodo-di-  (or  tetra-)  chlorofluorescein,  or  of  hydroxytetraiodo-di- 
or  tetra-)  o-carboxy-phenylfluorone,  or  the  sodium  salt  of  the  two  dichloro 
ompounds. 

It  can  be  obtained  by  the  action  of  iodine  on  dichlorofluorescein  in  the  presence 
f  potassium  chlorate  and  cupric  chloride  (dichloro  compound),  or  by  acting 
n  tetrachlorofluorescein  with  iodine  to  produce  the  tetrachloro  body. 

It  is  a  dark  or  brownish-red  powder  soluble  in  water  without  fluorescence. — 
iolour  Index,  1924. 

Technique.  Withdraw  sample  of  blood  from  vein  in  the  cubital  fossa  and 
ischarge  into  graduated  centrifuge  tube  containing  2  ml.  of  2%  potassium 
xalate  solution.  Without  removing  needle  from  vein  inject  100  mg.  of  dye 
150  mg.  in  large  persons)  in  sterile  1%  salt  solution.  Leave  needle  in  vein 
nd  2  minutes  after  injection  withdraw  10  ml.  of  blood  from  needle  (still  in  situ) 
ito  a  fresh  syringe  and  discharge  into  another  centrifuge  tube  containing  2  ml. 
f  oxalate  solution:  repeat  this  at  4  and  8  minutes  after  dye  injection.  Withdraw 
eedle  and  leave  patient  in  darkened  room  for  an  hour.  Centrifuge  blood 
imples  at  2000  revs,  for  hour,  and  note  percentage  of  cells  and  plasma  in 
ach  tube.  From  the  last  three  samples  dilute  3  ml.  of  plasma  in  separate  tubes 
ith  an  equal  volume  of  salt  solution  and  compare  the  colours  in  a  Hellige  colori- 
leter  with  standard  solution  containing  5  ml.  plasma  from  first  tube  and 
ml.  of  0-0075%  solution  rose  bengal.  The  colorimeter  reading  is  corrected  to 
low  for  the  2  ml.  oxalate  solution.  Having  obtained  the  concentration  of  the 
ye  in  the  2-minute  sample,  and  knowing  the  total  amount  of  dye  injected, 
dculate  the  blood  volume  of  the  person.  For  the  purposes  of  comparison,  a 
andard  blood  volume  of  7000  ml.  is  taken,  and  the  final  concentration  is 
stained  by  multiplying  the  corrected  reading  by  the  blood  volume  and  dividing 
y  7000. 

The  dye  is  eliminated  almost  entirely  from  the  blood  stream  through  the 
/er.  It  remains  in  the  circulation  for  a  sufficient  length  of  time  for  deter- 
ination  of  the  dye  in  the  plasma  to  be  made.  Patients  with  definite  cirrhosis 
MDther  extensive  liver  disease  show  marked  retention  of  the  dyes  in  the  blood, 
he  test  may  be  of  great  value  when  jaundice  and  ascites  are  presenting  symp- 
ms.  Technique  described. — W.  J.  Kerr  and  co-workers,  J  Amer.  med.  Ass. 
1925,  946.  See  also  i/1927,  1620. 

Sodium  Salicylate  as  Liver  Test.  Normally,  the  liver  transforms  2i? 
ains,  so  that  none  is  found  in  the  urine  by  ferric  chloride  during  5  hours 
[lowing  the  dose.  A  violet  ring  at  zone  of  contact  indicates  inefficient  function 
ive  the  dose  1  hour  after  breakfast. —  Yearb.  Pharm.,  1925,  63. 
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CALCULI 

Urinary  Calculi.  The  size  and  shape  of  urinary  calculi 
depend  on  the  region  of  the  urinary  tract  in  which  they  form 
Their  chemical  composition  depends  on  the  character  o* 
the  urine  in  which  they  form.  Since  the  urine  may  fre 
quently  change  its  character  during  the  slow  growth  of  th« 
stone  the  end  result  is  usually  a  laminated  calculus  wit! 
layers  of  different  colour,  consistence  and  chemical  com 
position.  There  may  or  may  not  be  an  organic  nucleus  to  the 
calculus.  Changes  in  the  reaction  of  the  urine  are  primarily 
responsible  for  the  progressive  growth  of  the  calculus,  increasing 
acidity  causing  uric  acid  to  deposit  and  increasing  alkalinit) 
causing  deposition  of  phosphates  and  urates.  It  is  probable  tha' 
many  calculi  centre  round  a  primary  uric  acid  infarct  of  the 
tubules  of  the  kidney.  The  chief  secondary  changes  producec 
by  a  calculus  are  haemorrhage,  infection,  and  the  deposition  o: 
organic  elements  round  the  stone.  The  commonest  varieties  o: 
urinary  calculi  are  the  calcium  oxalate,  uric  acid,  ammoniuir 
urate  and  phosphatic  calculi. 

Calcium  oxalate  stones  are  extremely  hard,  usually  rounc 
and  distinguished  by  their  dark  brown  colour  and  by  their  rougl 
“mulberry-like”  exterior.  They  are  often  formed  around  * 
nucleus  of  uric  acid  or  urates.  The  irritation  caused  by  th< 
rough  surface  leads  to  the  deposition  of  carbonates  and  phosphate: 
which  may  fill  up  the  depressions  and  smooth  off  the  surfaces. 

Phosphatic  calculi  have  a  rough  white  crumbly  surface.  The? 
form  when  the  bladder  is  inflamed  and  consist  chiefly  o 
ammonio-magnesium  phosphate  and  calcium  phosphate. 

Uric  acid  calculi  are  smooth  and  hard,  like  pebbles.  Th 
centre  may  contain  a  granule  of  ammonium  urate  round  whicl 
fine  delicate  yellow  laminae  are  regularly  laid  down.  A  pure  uri 
acid  calculus  may  not  show  by  X-rays  because  its  permeability 
is  practically  the  same  as  surrounding  soft  tissues  but  mixe< 
calculi  composed  of  uric  acid  with  calcium  phosphate  or  oxalat 
may  be  recognised  radiologically. 

Cystine.  Calculi  containing  cystine  are  usually  fairly  pure 
but  occasionally  they  are  found  with  a  superficial  phosphate  coal 
They  are  rare. 

Xanthine  as  a  urinary  calculus  is  extremely  rare. 

Chemical  Examination  of  Urinary  Calculi. 

If  possible  a  representative  sample  should  be  analysed  either  by  examinatio 
of  half  a  powdered  calculus  or  by  examination  of  the  individual  layers.  Whei 
the  preservation  of  the  stone  is  important  it  is  best  to  use  the  powder  obtaine 
from  a  boring  to  the  centre. 

Preliminary  Examination.  Heat  a  small  portion  of  the  powder  on  platinui 
foil.  This  will  show  if  the  bulk  of  the  calculus  is  chiefly  organic  or  contains 
high  proportion  of  ammonium  salt.  The  presence  of  cystine  will  be  shown  by 
blue  flame  and  a  pronounced  mercaptan-like  odour.  All  calculi  contain 
proportion  of  organic  matter. 

Platinum  Wire  Test.  Heat  a  small  portion  of  the  powder  in  a  platinum  wi: 
loop  in  a  burner  flame  and  after  moistening  with  a  drop  of  concentrated  H( 
again  heat  in  the  flame.  Calcium  which  has  been  present  in  the  original  powd 


URINE 


315 


oxalate  or  carbonate  will  yield  a  brick-red  flame.  Calcium  phosphate  will  not 
ye  a  flame  but  when  the  powder  is  first  heated  in  the  platinum  wire  the  calcium 
dde  from  calcium  oxalate  and  calcium  carbonate  will  give  a  limelight  effect, 
alcium  phosphate  will  remain  as  an  infusible  white  powder  and  ammonio- 
Lagnesium  phosphate  will  melt  and  run  into  a  bead. 

To  decide  if  a  calculus  consists  chiefly  of  uric  acid  and  phosphate  or  oxalate 
le  following  solubility  test  is  useful.  Boil  a  small  amount  of  the  powder  with 
0%  HC1.  This  will  dissolve  all  except  uric  acid.  The  insoluble  uric  acid  will 
e  found  to  be  readily  soluble  in  a  solution  of  lithium  carbonate.  Confirm  by 
oplying  murexide  test  to  the  original  powder.  Flocculent  organic  debris  should 
:ot  be  mistaken  for  the  insoluble  uric  acid.  To  the  filtrate  from  the  above  add 
Dncentrated  ammonia  until  there  is  a  slight  excess.  Any  precipitate  will  be  due 
ither  to  phosphate  or  oxalate.  Add  glacial  acetic  acid  until  there  is  slight  excess, 
hosphate  will  dissolve,  calcium  oxalate  will  be  insoluble.  Confirm  calcium 
xalate  by  flame  test  and  phosphates  by  molybdate  reaction.  Cystine  would  be 
recipitated  from  the  ammonia  solution  by  the  acetic  acid.  Confirm  by  lead  test 
r  by  seeing  characteristic  hexagonal  crystals  microscopically. 

Murexide  test  for  presence  of  uric  acid.  Heat  a  pinch  of  the  original  powder 
1  an  evaporating  dish  with  3  or  4  drops  of  concentrated  nitric  acid.  A  red  colour 
evelops.  A  drop  of  40%  sodium  hydroxide  will  give  a  mauve  colour. 
Molybdate  test  for  phosphates.  Warm  a  pinch  of  the  original  powder  with  a 
;w  drops  of  concentrated  nitric  acid  in  a  test-tube,  add  3  to  4  ml.  of  10% 
mmonium  molybdate  and  warm.  A  canary  yellow  colour  and  precipitate  will 
)rm  if  phosphates  are  present. 

Lead  test  for  cystine.  Boil  a  pinch  of  powder  with  3  to  4  drops  of  solution 
f  lead  acetate  and  5  to  6  drops  of  20%  sodium  hydroxide.  A  black  precipitate 
f  lead  sulphide  will  form  if  cystine  is  present.  Ammonia  may  be  detected  in  the 
dculi  by  boiling  a  pinch  of  the  powder  with  20%  sodium  hydroxide.  The 
nmonia  may  be  recognised  by  its  odour  or  by  litmus  paper. 

Biliary  Calculi  (Gall  Stones).  Concretions  forming  in  the 
all  bladder  and  bile  ducts.  Large  gall  stones  generally  consist 
Imost  entirely  of  cholesterol  with  some  bile  pigments.  Smaller 
tones  contain  a  higher  proportion  of  bile  pigments  and  calcium, 
Tiile  very  small  calculi  composed  of  bile  pigment  only  occur, 
’alculi  found  in  the  common  bile  duct  often  contain  a  high 
roportion  of  fatty  acids. 

Cholesterol.  The  cholesterol  content  of  the  blood  is  no  guide  to  the  possibility 
f  the  presence  of  gall  stones. 

Cholesterol  content  of  blood  serum  after  irradiation  with  X-rays. — Brit 
lem.  Abstr.  A.,  1928,  1152. 

Hypercholesterolaemia  possessing  the  “nephrotic”  syndrome,  marked  by 
ofuse  parenchymatous  degeneration,  heavy  albuminuria,  changes  in  the 
asma  protein,  and  with  oedema  as  the  chief  symptom.  It  is  not  found  in  inter- 
itial  nephritis,  arteriosclerotic  kidney,  or  arteriosclerosis.  In  myxoedema  the 
tal  cholesterol  of  plasma  may  be  increased  by  nearly  50%  above  normal, 
tiolesterol  metabolism  in  disease. — J.  A.  Gardner,  Brit.  med.  J.,  ii/ 1 932,  392. 

CASTS 

The  presence  of  casts  may  be  an  important  indication  of  renal 
isease.  The  centrifuged  deposit  is  examined  both  with  the 
3  and  later  with  the  1/6  inch  objective.  Casts  have  a  sharp 
itline.  Their  significance  depends  on  their  character. 
Cellular  casts  may  be  composed  of  red  blood  corpuscles, 
.is  cells  or  the  mononuclear  cells  of  renal  epithelium,  and 
dicate  acute  nephritis.  In  chronic  parenchymatous  nephritis 
Ld  in  acute  nephritis  after  the  first  few  days  of  the  disease  the 
sts  are  usually  granular,  and  represent  a  later  stage  of  the 
llular  casts  which  have  undergone  a  granular  degeneration. 
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Hyaline  casts,  with  structureless  contents,  may  be  fount 
in  any  form  of  nephritis  but  are  commonest  in  chronic  interstitia 
nephritis  and  hyperpiesia.  A  few  hyaline  casts  may  be  presen 
in  the  urine  of  healthy  people. 

Cylindroids  are  pale  ribbon-like  bodies  with  tapering  enck 
which  are  found  in  inflammations  of  the  urinary  tract. 

CHLORIDES 

Instead  of  evaporating  and  incinerating  with  ammonium 
nitrate,  oxidise  the  organic  matter  contained  in  10  to  20  ml.  of 
urine  by  warming  with  3  ml.  of  sulphuric  acid  and  a  slight  excess 
of  potassium  permanganate  solution.  The  addition  of  a  few 
drops  of  hydrogen  peroxide  will  then  cause  the  precipitated 
manganese  dioxide  to  dissolve  giving  a  clear  solution.  To  this 
add  a  few7  ml.  of  nitric  acid  and  a  measured  excess  of  N/10  silver 
nitrate  solution,  boil  and  cool.  After  adding  1  or  2  ml.  of  ferric 
alum  solution  to  the  mixture,  titrate  the  excess  of  silver  with 
N/10  ammonium  thiocyanate. 

CHYLE 

Chyle  gives  to  urine  a  milky  appearance  due  to  the  presence  of  an  emulsion 
of  fat  which  sometimes  separates  on  standing.  The  urine  is  acid,  with  sp.  gr, 
usually  between  1  -015  and  1  -020;  it  is  coagulated  with  nitric  acid,  contains  0-6% 
to  0-9%  of  protein,  0-8%  to  1  -8%  of  fat,  about  1-5%  to  2%  of  urea,  and  no  sugar, 
Often  the  fat  emulsion  is  so  fine  that  no  creaming  occurs  on  standing.  The  fal 
may  be  removed  by  shaking  with  ether  but  the  shaking  must  be  prolonged, 
Chyluria  is  usually  due  to  rupture  of  lymphatics  in  the  bladder  wall  due  to  ar 
obstructive  condition  in  the  pelvis.  Sometimes  the  condition  diagnosed  as 
chyluria  is  really  due  to  chyle  passing  per  vaginam  becoming  mixed  with  the 
urine. 

Sudan  III  Test  of  True  Chyluria.  100  mg.  of  Sudan  III  is  given  in  10  g.  o: 
butter.  Normally  no  dye  will  appear  in  the  urine.  In  chyluria  the  urine  will  be 
pink  owing  to  the  dye  remaining  attached  to  the  fat  excreted  in  the  urine. 

CREATININE 

Glycocoll-methylguanidine.  C4H7N30.  To  test  for  this  body  in  the  urine 
add  a  little  sodium  nitroprusside  and  caustic  soda.  A  red  colour  develops  whicl 
fades  on  boiling  the  mixture.  If  a  little  acetic  acid  is  added  to  the  boiling  liquid 
Prussian  blue  is  produced. 

Creatinine,  creatine  and  mucin  have  a  retarding  effect  on  the  precipitation  o 
cuprous  oxide  from  Fehling’s  solution.  Urates  have  an  auxiliary  effect.. 

Excretion  of  creatinine  in  diabetes  mellitus.  There  appears  to  be  some  con 
nection  between  carbohydrate  metabolism  and  the  creatine-creatinine  meta 
holism.  Experiments  with  diabetic  urines  showed  that  creatinine  was  no 
increased  to  any  extent  even  when  patients  were  on  a  highly  nitrogenous  diet 
Creatine  on  the  other  hand  is  a  substance  never  found  in  the  normal  urine  if  th< 
diet  is  free  from  creatine,  and  creatinine  was  always  found — even  when  patient 
were  on  a  creatine-creatinine-free  diet. — Brit.  rued.  ii/ 1910,  1343. 

Creatinine  and  creatine  in  blood.  Method  of  estimation  by  means  of  tb 
Hellige  colorimeter.  See  Blood  and  Urine  Chemistry,  Gradwohl  anc 
Blaivas,  1920. 

CYSTINE 

Cystine,  (S-CH2CHNH2COOH)2,  is  a  cleavage  product  of  protein  meta 
holism,  apparently  loosely  bound  and  easily  split  off  at  an  early  period  of  th 
intestinal  digestion.  Normally  it  becomes  oxidised  and  hence  is  unrecognisable 
but  in  cystinuria  it  is  excreted  unchanged. 

Separation  of  cystine.  Free  from  oxalates  and  phosphates  by  ammonia  an< 
subsequent  addition  of  calcium  chloride  until  this  no  longer  precipitates,  adi 
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aal  volume  of  acetone  and  acetic  acid  in  slight  excess.  Cystine  crystallises 
'  in^Qr  ^  days,  and  may  be  purified  by  dissolving  in  ammonia  and  reprecipitat- 
f. — Mann. 

f°und  in  urinary  deposits  as  transparent  six-sided  crystals — 
oluble  in  alcohol  but  soluble  with  ease  in  mineral  acids  and  ammonia.  Cystine 
insoluble  in  dilute  acetic  acid.  Uric  acid  occasionally  crystallises  in  similar 
m,  but  gives  the  murexide  reaction;  cystine  does  not. 

FORMALDEHYDE 

Vlartindale  conducted  some  examinations  of  urine  for  formaldehyde  to 
.ermine  whether  excretion  of  formaldehyde  occurs  after  administration  of 
xamine  and  allied  bodies  (cf.  Hexamine,  Vol.  I  and  this  vol.).  The  following 
ts  were  found  of  service: — 

Phloroglucin  Test.  To  5  or  10  ml.  of  sample  add  5  drops  of  1%  aqueous 
ution  of  phloroglucin  followed  by  5  drops  of  30%  caustic  soda  solution  A 
l  colour  appears  if  formaldehyde  is  present.  Will  show  1  in  2,000,000  of  water 
of  urine.  Shows  no  colour  with  hexamine. 

R7mi^\TeSt-  5  or  6  ml-  of  sample  add  1  drop  of  1%  aqueous  solution 
phenylnydrazme,  then  1  drop  of  1  %  aqueous  solution  of  sodium  nitroprusside 
1  5  drops  of  30%  caustic  soda  solution.  Blue  colour  appears  if  formaldehyde 
WM  show  1  in  100,000  of  urine;  shows  no  colour  with  hexamine’ 
n  lo0,000  of  urine  can  be  seen. 

‘Meta’’  Test  ( Martindale ).  To  10  ml.  of  sample  add  0-05  ml.  of  5%  aqueous 
ution  of  m-diammobenzene  hydrochloride.  Gives  a  yellow  colour  or  precipi- 
®  ff  formaldehyde  is  present.  W  ill  show  1  in  20,000  of  water  by  colour  and 
»r  2  in  10,000  of  urine  by  opalescence  or  precipitate.  Gives  no  reaction  with 
camme. 

GLUCOSE 

The  absorption,  circulation  and  utilisation  of  sugar  depend  on 
e  harmonious  activity  of  many  different  organs  of  the  body  and 
rcosuria  may  result  from  the  breakdown  of  this  co-operative 
.lvity  at  different  points.  It  is  most  important  to  remember 
it  glycosuria  does  not  necessarily  indicate  diabetes.  It  is  only 
er  the  exclusion  of  the  less  serious  causes  of  glycosuria  that  a 
[gnosis  of  diabetes  is  justified.  The  bulk  of  carbohydrate  is 
sorbed  from  the  intestine  in  the  form  of  glucose.  This  travels 
the  liver  via  the  portal  circulation.  Part  is  stored  in  the  liver 
I  part  in  the  muscles  as  glycogen,  d  he  speed  and  efficiency 
storage  is  reflected  in  the  blood  sugar  and  is  controlled  by  the 
ulin  of  the  body.  A  lack  of  insulin  means  delayed  or  partial 
rage  and  a  correspondingly  high  blood  sugar.  When  the  blood 
^ar  reacnes  a  certain  level,  sugar  will  appear  in  the  urine. 
Alimentary  glycosuria  results  when  sugar  is  absorbed  from 
intestine  more  quickly  than  it  can  be  stored,  so  that  the  blood 
ar  rises  and  the  leak  point  is  passed.  This  is  not  a  common 
urrence,  and  experiments  have  shown  that  it  is  difficult  to 
duce  alimentary  glycosuria  in  healthy  individuals  even  after 
consumption  of  enormous  quantities  of  sugar. 

Venal  glycosuria  results  when  the  leak  point  of  the  kidney 
set  at  a  lower  figure  than  normal.  Thus  some  individuals 
rete  sugar  in  the  urine  even  when  the  blood  sugar  is  onlv 
mg.  per  100  ml.  In  such  people  glycosuria  appears  after  a 
Dohydrate  meal  when  the  blood  sugar  is  likely  to  rise.  Renal 
:osuria  is  an  innocent  condition,  but  it  is  advisable  to  keep 
h  patients  under  observation. 
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Endocrine  glycosuria  occurs  in  hyperthyroidism,  pituitar 
tumours  and  after  injections  of  adrenaline.  The  hormones  her 
involved  probably  act  by  stimulating  the  liver  to  break  dow 
glycogen,  with  the  result  that  hyperglycsemia  and  glycosuria  resul 

Injuries  to  the  floor  of  the  fourth  ventricle  cause  sugar  t 
appear  in  the  urine,  and  this  has  been  described  as  nervou 
glycosuria.  The  probable  explanation  is  that  injuries  to  thi 
region  of  the  brain  cause  a  stimulus  to  the  suprarenals  with  a:: 
increase  in  the  adrenaline  in  the  blood,  and  therefore  as 
adrenaline  glycosuria. 

True  diabetes  results  from  the  inability  of  the  tissues  t« 
utilise  carbohydrate,  owing  to  the  absence  of  insulin  provided  b 
the  pancreas.  This  inability  to  utilise  carbohydrate  is  interpretec 
by  the  body  as  a  stimulus  for  the  production  of  more  glucose  sc 
that  all  available  carbohydrate  is  poured  into  the  blood,  producing 
a  hyperglycaemia.  Since  the  tissues  cannot  utilise  the  sugar  i 
is  excreted  in  the  urine. 

These  different  forms  of  glycosuria  can  be  distinguished  b] 
estimations  of  the  blood  sugar  and  observation  of  the  glucose 
tolerance  test. 

Benedict’s  tests  for  sugar  in  urine  are  those  most  common! 
used.  They  are  simpler  and  avoid  the  fallacies  of  Fehling’s  test 
Benedict’s  Quantitative  (Modified  Fehling)  Test.  Coppe 
sulphate  18  g.,  sodium  carbonate  cryst.  200  g.,  sodium  citrat 
200  g.,  potassium  sulphocyanide  125  g.,  5%  potassium  ferro 
cyanide  solution  5  ml.,  water  to  1  litre.  The  test  is  as  Fehling’s— 
the  end-point  being  disappearance  of  the  blue  colour. 

To  conduct  the  test  25  ml.  of  the  reagent  is  measured  inti 
a  small  flask  and  about  4  g.  of  anhydrous  sodium  carbonate  adde< 
and  the  solution  brought  to  the  boil.  Urine  is  then  run  in  slow! 
from  a  burette  until  the  reagent  turns  from  clear  blue  to  a 2 
opalescent  bluish-white  colour,  when  the  additions  are  mad 
more  carefully  until  the  colour  disappears.  This  gives  a  rougl 
indication  of  the  amount  of  sugar  in  the  urine  and  the  titratioi 
is  repeated  after  first  diluting  the  urine  so  that  about  10  nb 
will  reduce  the  reagent.  25  ml.  of  the  reagent  is  reduced  b 
0-05  g.  of  glucose.  This  quantity  is  therefore  in  the  volume  0 
urine  reducing  25  ml.  of  the  reagent. 

Benedict’s  Qualitative  Test.  Dissolve  with  heat  sodiur 
(or  potassium)  citrate,  173  g.,  and  100  g.  of  anhydrous  (or  200  £ 
cryst.)  sodium  carbonate  in  water,  about  700  ml.  Dissolv 
separately  pure  crystallised  copper  sulphate,  17*3  g.,  in  water  aboc 
100  ml.  Cool  to  room  temperature,  pour  the  second  into  th 
first  solution  slowly  with  stirring  and  make  up  to  1000  ml.  wit 
distilled  water. 

The  patient  can  employ  the  test  himself.  5  ml.  is  boiled  wit 
8  drops  of  urine  for  two  minutes  and  cooled.  If  glucose  is  preser 
the  colour  changes  to  an  opalescent  green,  or,  in  the  case  of  a  larg 
quantity  of  sugar,  to  an  opaque  red.  Benedict’s  reagent  is  reduce 
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»y  glucose,  laevulose,  lactose,  pentose  and  homogentisic  acid, 
>ut  not  by  uric  acid  and  creatinine. 

To  confirm  and  distinguish  glucose  employ  the  fermentation 
esty  (see  p.  323). 

Benedict’s  qualitative  reagent  may  be  used  in  a  rough  quantita- 
ive  way  using  0*25  ml.  of  urine  and  5  ml.  of  the  reagent. 

A  green  opalescence  =  between  0-12%  and  0-5%. 

A  green  precipitate  =  0-5%  to  1*0%. 

A  yellow  precipitate  =  1*0%  to  2-0%. 

A  red  precipitate  =  Over  2*0%. 

Phese  only  apply  to  the  appearance  immediately  after  the  boiling 
nd  not  to  what  may  occur  on  standing. 

FURTHER  TESTS  AND  REAGENTS  FOR  GLUCOSE 

Fehling’s  Solution  (Potassio-cupric  Tartrate  Solution) 

Glucose,  being  an  aldehyde,  has  a  strong  reducing  action.  In  the 
est  the  alkaline  glucose-cupric  oxide,  when  heated,  causes  de- 
>osition  of  cuprous  oxide.  1  molecule  of  glucose  reduces  practically 
)  molecules  of  cupric  oxide. 

In  making  use  of  Fehling’s  solution  it  is  important  when 
ooking  for  small  quantities  of  sugar  to  dilute  the  urine  to  about 
p.  gr.  1*015.  Mix  with  an  equal  volume  of  mixed  Fehling’s 
olution.  Boil  for  a  few  seconds — if  no  precipitate  within  two 
ninutes  there  is  no  sugar  of  pathological  import. 

Great  care,  however,  should  be  taken  not  to  confuse  with 
educing  substances  other  than  glucose. 

Fehling’s  Solution  is  prepared  in  two  solutions: — No.  1. 
Copper  sulphate  34*64  g.,  sulphuric  acid  0*5  ml.,  distilled  water 
o  500  ml. 

No.  2.  Sodium  hydroxide  77  g.,  sodium  potassium  tartrate 
76  g.,  distilled  water  to  500  ml. 

Mix  equal  volumes  when  required.  Of  this,  10  ml.  will  be 
[ecolorised  and  reduced  by  0*05  g.  (or  53  minims  by  j  grain) 
if  glucose  or  diabetic  sugar  in  solution,  with  precipitation  of 
ellowish-red  cuprous  oxide  when  the  two  are  boiled  together, 
^o.  2  solution  should  not  be  kept  in  a  very  cold  place  or  it  may 
rystallise.  By  keeping  the  copper  solution  separate  from  the 
lkaline  solution  the  test  is  prevented  from  becoming  erroneously 
ensitive. 

A  little  calcium  carbonate  or  barium  sulphate  greatly  assists 
ae  deposition  of  the  cuprous  oxide  and  enables  the  colour  of 
le  supernatant  liquid  to  be  more  easily  seen. 

On  p.  321  is.given  a  table  showing  equivalents  in  glucose  when  using  Gerrard- 
ehling  solution.  The  figures  there  given  apply  exactly  as  if  10  ml.  of  Fehling’s 
as  used  in  place  of  the  Gerrard’s  solution. 

Sterules,  containing.  1  ml.  of  Fehling’s  solution,  are  available. 

Glucose  Endolytic  Tubes  are  prepared — use  similar  to  those  for  albumin 
v. 

The  reaction  may  be  obtained  in  the  cold  or  by  pouring  boiling  water  on  to  the 
larged  tube  (sealing  is  not  necessary).  Or,  indeed,  if  not  available,  a  lighted 
tatch  drawn  carefully  along  the  tube  will  suffice.  If  done  in  the  cold,  the  sealed 
ibe  should  be  inspected  for  the  usual  cuprous  oxide  precipitate  after  12  to 
1  hours. 
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Fehling's  is  reduced  by  dextrose,  laevulose,  mannitose,  milk  suga 
galactose,  arabinose,  aldehyde,  formaldehyde  (see  below),  chloral,  chlorc 
form,  creatinine,  valeraldehyde,  resorcinol,  pyrogallol,  gallotannic  acid,  arsenii 
trioxide,  and  similar  reducing  bodies,  glycosides,  and  acetone:  also  by  glycuronii 
acid,  uric  acid,  pyrocatechin,  hydroquinone  and  salicylic  acid  compounds;  thes 
may  be  removed  by  simple  repeated  filtration  through  animal  charcoal.  None  c 
these  bodies  ferments  or  gives  osazone  crystals.  Vide  phenylhydrazine  tests. 

An  orange  precipitate  formed  when  hot  urine  is  mixed  with  hot  Fehling’' 
solution  without  reboiling  affords  almost  conclusive  evidence  of  the  presence  of 
hexose  monosaccharide  such  as  glucose  or  laevulose. 

An  orange  precipitate  formed  on  boiling  is  sometimes  due  to  the  presence  of 
compound  glycuronate. 

To  make  certain  of  glucose  the  urine  must  contain  a  +  rotatory  reducini 
substance,  fermented  by  yeast  (both  glucose  and  laevulose  are),  it  must  yield  ai 
osazone  of  the  correct  crystalline  form,  melting  at  slightly  above  200°  (botl 
glucose  and  laevulose  give  this)  and  finally  it  must  yield  no  osazone  in  case  o 
glucose  with  methylphenylhydrazine,  which,  with  laevulose,  yields  one  melting 
at  150°. — A.  E.  Garrod,  Lancet ,  i/1912,  484. 

Tollen’s  Test  for  glycuronates  consists  in  boiling  the  urine  for  one  minuti 
with  an  equal  volume  of  concentrated  hydrochloric  acid  and  a  small  quantit; 
of  a  solution  of  naphthoresorcin  in  alcohol.  After  cooling  and  shaking  with  ether 
the  ether  layer  will  be  coloured  violet  to  red  if  glycuronates  are  present.— 
F.  Wokes,  Pharm.  J.,  ii/ 1925,  127. 

Uric  Acid  and  Urates  in  the  presence  of  oxalates  and  biphosphates  reduo 
Fehling’s  ( Yearb .  Pharm.,  1927,  94)  but  uric  acid  does  not  introduce  any  grea 
error  by  its  reduction  of  Fehling’s  solution.  Experiments  showed  that  1%  uri< 
acid  completely  reduced  an  equal  volume  of  Fehling’s  with  about  one  minute’: 
boiling.  There  was  a  slight  reduction  with  0-1%  solution  with  Fehling’s  bu 
none  with  Nylander’s  reagent.  10  ml.  Fehling’s  (  =  0-05  g.  of  glucose)  by  Ger 
rard’s  process  required  14  ml.  of  1%  uric  acid  (  =  0-14  g.,)which  would  be  equiva 
lent  to  250  ml.  of  normal  urine  approximately,  which  would  =  0-02%  -f- error  ir 
estimating  glucose,  i.e.,  the  amount  is  negligible.  Consequently  uric  acid  doe 
not  hinder  the  reduction  of  Fehling’s  solution  by  glucose. 

Formaldehyde  also  reduces  Fehling's  and  should  not  be  used  to  preserv 
urines  for  examination  as  to  diabetes.  If  in  doubt  as  to  the  presence  of  formalde 
hyde  boil  with  excess  of  strong  ammonia  solution  before  conducting  Fehling’ 
test.  Another  reason  for  refraining  from  its  use  is  that  formalin  combines  wit! 
urea,  forming  crystals  not  unlike  leucine  on  the  side  of  the  container. 

Lloyd’s  Reagent  (aluminium  silicate)  removes  interfering  substances 

To  5  ml.  of  urine  add  5  ml.  of  N/10  sulphuric  acid  and  10  ml.  of  watei 
Add  1  -5  g.  of  Lloyd’s  alkaloidal  reagent  and  shake  gently  for  2  minutes.  Thi 
removes  most  of  the  colouring  matters,  uric  acid,  creatine,  creatinine,  yet  unlik 
charcoals,  does  not  take  away  the  sugar.  (It  is  not  necessary  to  remove  ever 
trace  of  creatinine).  Filter.  2  ml.  used  for  the  usual  colorimetric  sugar  deter 
mination.  Shaking  should  not  be  continued  for  longer  than  2  minutes,  as  aci< 
gradually  dissolves  the  reagent — the  dissolved  aluminate  does  not,  however 
interfere.  With  more  dilute  urines,  use  10  to  15  ml.  For  total  sugars  inver 
10  ml.  of  above  filtrate  by  heating  in  boiling  water  for  75  minutes  with  1  ml 
10%  of  hydrochloric  acid.  Cool,  neutralise  to  phenolphthalein,  dilute  to  20  ml 
add  a  small  pinch  of  Lloyd’s  reagent,  shake,  and  immediately  filter.  Take  2  m! 
for  determination.  Dilute  sugar  standards  found  to  keep  perfectly  in  0-3<) 
benzoic  acid  solutions. — Otto  Folin  and  Hilding  Berghund,  J.  biol.  Chem, 
1922,  51,  209. 

The  reagent  also  adsorbs  alkaloids  in  acid  solution.  These  adsorbed  alkaloid 
are  liberated  and  regain  their  previous  solubility  in  alkaline  solutions. — Bri 
chem.  Abstr.,  1913,  2663. 

Trichloracetic  Acid  does  not  reduce  Fehling  itself,  but  tends  to  inhib: 
the  reduction  by  sugars,  so  that  quantitative  results  cannot  be  obtained  in  it 
presence. 

Reducing  substances  in  the  urine;  their  detection  and  identification.- 
J.  P.  Bose,  Indian  med.  Gaz.,  1926,  173. 

Fehling's  is  not  reduced  by  mannite,  dulcite,  sucrose,  inosite,  cellulose 
dextrin,  arabin,  alcohol,  glycerin,  phenol,  benzaldehyde,  salicyl  aldehyde 
acetic,  lactic,  oxalic,  succinic,  tartaric,  citric,  gallic:,  saccharic,  mucic,  gluconie 
benzoic,  salicylic  and  sulphurous  acids,  and  alkaloids. 
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Allen’s  Modification  of  Fehling’s  Test.  For  small  quantities  of  sugar  in 
ine.  Heat  8  ml.  of  the  urine  to  boiling-point  and  add  5  ml.  of  the  copper 
[ution,  cool  and  add  2  ml.  saturated  solution  of  sodium  acetate,  slightly  acidified 
th  acetic  acid,  to  complete  precipitation  of  uric  acid,  phosphates,  and  xanthine. 
Iter,  add  5  ml.  of  the  alkaline  solution,  and  boil  for  a  few  seconds.  If  more 
m  0*25%  of  sugar  be  present,  cuprous  oxide  is  precipitated  before  boiling- 
int  is  reached,  but  if  less  than  this  proportion,  it  is  deposited  during  cooling. 
Gerrard’s  Solution.  This  is  prepared  by  diluting  100  ml.  of  mixed  Fehling’s 
ution  with  about  300  ml.  of  water  and  almost  decolorising,  whilst  boiling, 
th  5%  solution  of  potassium  cyanide  (using  good  commercial  cyanide,  about 
ml.  are  required),  and  making  up  the  volume  when  cold  to  500  ml. 

Method  of  use.  Mix  50  ml.  of  the  solution  with  10  ml.  of  mixed  Fehling’s 
ution  (5  ml.  Fehling’s  No.  1,  and  5  ml.  Fehling’s  No.  2).  Boil  in  a  basin  and 
an  into  it,  whilst  boiling,  diluted  urine,  j  to  1  ml.  at  a  time,  by  means  of  a 
rette,  until  the  blue  coloration  just  disappears,  taking  care  not  to  add  an 
cess.  An  average  diabetic  urine  may  be  diluted  1  to  10  with  water. 

The  number  of  millilitres  of  actual  undiluted  urine  used  contains  0-05  g.  of 
icose.  From  this  the  percentage — grammes  per  100  ml. — is  easily  obtained. 
)  convert  this  into  grains  per  fl.  oz.  multiply  by  4-375.  The  product  multiplied 
20  gives  the  number  of  grains  per  pint.  The  following  table  will  be  found 
eful: — 


o.  of  ml. 

diluted 
•ine  used 

g.  of 
sugar 
per  100 
ml. 

Grains 
per 
fl.  oz. 

Grains 

per 

pint 

No.  of  ml. 
of  diluted 
urine  used 

g.  of 
sugar 
per  100 
ml. 

Grains 
per 
fl.  oz. 

Grains 

per 

pint 

f  4-0 

12-5 

54-69 

1093-80 

r  3-o 

3-30 

14-45 

289-00 

4-5 

11-1 

48-56 

971-20 

3-5 

2-90 

12-70 

254-00 

5-0 

10-0 

43-75 

875-00 

4-0 

2-50 

10-95 

219-00 

5-5 

9-1 

39-86 

797-20 

4-5 

2-20 

9-64 

192-80 

6-0 

8-3 

36-35 

727-00 

u 

5-0 

2-00 

8-76 

175-20 

6-5 

7-7 

33  73 

674  60 

0) 

4-» 

5-5 

1-80 

7-88 

157-60 

7-0 

7-1 

31-10 

622-00 

03 

> 

6-0 

1-70 

7-45 

149-00 

7-5 

6-7 

29-35 

587-00 

> 

6-5 

1-50 

6-57 

131-40 

8-0 

6-3 

27-59 

551 -80 

4-> 

7-0 

1-40 

6-13 

122-60 

8-5 

5-9 

25-84 

517-80 

7-5 

1-30 

5-69 

113-80 

9-0 

5-6 

24-97 

499-40 

<M 

8-0 

1-25 

5-49 

108-80 

<  9-5 

5-3 

23-21 

464-20 

O 

8-5 

1-18 

5-17 

103-40 

10-0 

5-0 

21-90 

438-00 

9-0 

111 

4-86 

97-40 

10-5 

4-8 

21-02 

420-40 

9-5 

1-05 

4-60 

92-00 

11-0 

4-5 

19-71 

394  20 

CD 

10-0 

1-00 

4-38 

87-60 

11-5 

4-3 

18-83 

376-60 

3 

10-5 

0-95 

4-15 

83-00 

12-0 

4-2 

18-40 

368-00 

■5 

11-0 

0-91 

3-96 

79-20 

12-5 

4-0 

17-52 

350-40 

a) 

11-5 

0-87 

3-81 

76-20 

13-0 

3-8 

16-61 

332-20 

c 

•  *h 

12-0 

0-83 

3-64 

72-80 

13-5 

3-7 

16-21 

325-20 

U 

5 

12-5 

0-80 

3-50 

70-00 

14-0 

3-6 

15-77 

314-40 

13-0 

0-77 

3-37 

67-40 

L  14-5 

3-4 

14-86 

297-20 

13-5 

0-74 

3-24 

64-80 

14-0 

0-71 

3-11 

62-20 

14-5 

0-69 

3-09 

61-80 

^  15-0 

0-67 

3-00 

60-00 

$  four  columns  on  the  right  give  the  results  with  the  urine  diluted  with  an 
lal  volume  of  water.  If  the  urine  contains  less  sugar  than  this,  employ  it 
diluted.  The  calculation  is  then  as  before:  the  number  of  millilitres  of  actual 
ne  used  contain  0-05  g.  of  glucose. 

rrommer’s  Test.  To  5  ml.  of  urine  add  £  vol.  of  15%  sodium  hydroxide 
1  then  1  ml.  of  10%  copper  sulphate  solution.  A  red  or  yellow  precipitate 
>ears  on  standing  in  the  cold  a  few  hours  or  more  rapidly  on  boiling.  On  heating, 
ch  of  the  cupric  hydroxide  may  remain  undissolved — an  excess  of  alkali  is 
essary  as  in  the  case  of  Fehling’s  solution  (or  less  copper  solution  can  be 
d).  Fehling’s  test  has  superseded  Trommer’s.  They  are  employed  in  the 
le  manner.  Trommer’s  test  may  be  interfered  with  by  creatinine.  It  is 
)ortant  to  add  the  alkali  before  the  copper  solution. 
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Barfoed’s  Reagent.  Neutral  copper  acetate  13-3,  acetic  acid  solution  (lc 
200.  A  glucose  solution  warmed  with  a  small  quantity  of  this  precipitates  cuprc 
oxide. 

An  improved  form  contains  copper  acetate  50,  sodium  acetate  50,  glac 
acetic  acid  5,  water  to  1 000.  With  this,  reduction  is  obtained  with  0-1  %  dextrc 
solutions  on  merely  heating  to  boiling,  while  1  %  solutions  of  maltose  or  lactc 
do  not  show  reduction  under  similar  conditions. — J.  chem.  Soc.  Abstr .,  ii/191 
525. 

Nitropropiol.  Sodium  o-Nitrophenylpropiolate.  C 9H4Na(N02)02. 

Owing  to  reduction,  indigo  blue  colour  is  produced,  or  indigo  blue  its 
precipitated.  This  reaction  is  based  upon  Bayer’s  synthesis  of  indigo  bl 
which  is  briefly: — Cinnamic  acid  — *  orthonitrocinnamic  acid  dibror 
compound  — >  orthonitrophenylpropiolic  acid,  which,  warmed  with  alka 
in  the  presence  of  glucose  decomposes  thus: — 2C9H5(N02)02  =  Ci6H10N2' 
(indigo  blue)  +  2C02  T 02.  This  substance  is  to  be  distinguished  from  sodiu 
phenylpropiolate. 

Sodium  o-nitrophenylpropiolate  solution  is  employed  of  the  following  cor 
position:  Place  5  g.  of  o-nitrophenylpropiolic  acid  in  a  mortar  and  wash  alt« 
nately  with  1  to  2  ml.  of  water  and  1  to  2  ml.  of  10%  sodium  hydroxide  soluti< 
until  dissolved  (altogether  about  8  to  10  ml.  required).  Dilute  to  1  litre.  C 
boiling  5  ml.  with  1  ml.  of  urine  the  blue  colour  of  indigo  appears  eitb 
immediately  or  in  30  seconds  according  to  amount  of  glucose. 

Nylander’s  Reagent.  Bismuth  subnitrate  2,  Rochelle  salt  4,  sodium  hydroxf 
solution  (8%)  100;  and  Almen’s  reagent  consisting  of  bismuth  subnitrate 
Rochelle  salt  2,  potassium  hydroxide  solution  (35%)  50,  are  used  f 

detecting  glucose.  The  reagents  should  be  stored  in  bottles  of  actinic  glass, 
small  quantity  of  either  when  warmed  with  the  urine  will  blacken  it  if  gluco 
be  present. 

This  reagent  is  not  interfered  with  by  the  presence  of  uric  acid.  Even  a  1 
solution  of  the  acid  does  not  produce  any  appreciable  reduction  on  boiling  f 
5  minutes. 

Cramer’s  Mercury  Test.  Dissolve  mercuric  oxide  (red  or  yellow)  0- 
with  potassium  iodide  6,  in  water  100  and  adjust  the  alkalinity  of  the  soluti 
so  that  10  ml.  is  neutralised  to  phenolphthalein  by  2-5  ml.  of  N/10  acid. 

To  use  the  test  heat  3  ml.  of  the  solution  to  boiling,  add  0-3  ml.  of  uri 
and  boil  again.  On  removing  from  flame  the  mixture  darkens  if  sugar  is  presei 
Metallic  mercury  settles  ultimately.  Glucose,  lactose,  maltose,  xylose  a: 
arabinose  give  the  reaction,  but  not  cane  sugar. — Biochem.  J.,  March,  191 
per  Lancet,  i/ 191 5,  1192.  The  test  is  quite  sensitive.  The  deposit  of  metal 
mercury  is  of  greyish  colour. 

Osazone  Reaction.  Phenylhydrazine  hydrochloride  is  used  as  a  ti 
for  sugar.  It  is  in  colorless,  shining,  crystalline  scales,  and  should  be  free  frc 
azo-compounds.  As  much  as  will  cover  a  sixpence  is  dissolved  with  twice 
quantity  of  sodium  acetate  in  about  1  ml.  of  glacial  acetic  acid.  To  this  is  add 
10  ml.  of  urine.  If  the  solution  is  not  clear  after  well  mixing  it  should  be  filter* 
The  filtrate  is  placed  in  a  tube  in  a  boiling  water-bath  for  30  minutes.  T 
water-bath  should  then  be  allowed  to  cool  with  the  tube  still  in  it  so  that  t 
very  slow  cooling  will  help  the  formation  of  characteristic  crystals.  The  cryst 
form  in  yellow  sheaves  or  clusters. 

'Phis  substance  should  be  handled  with  care  since  it  may  produce  eczen 

Boil  2  to  3  ml.  of  the  urine  with  an  equal  quantity  of  water  and  phenylhydrazi 
hydrochloride  0-1  g.  and  sodium  acetate  0-5  g.  Add  10  ml.  of  sodium  hydroxi 
10%  solution,  invert  test-tube  a  few  times  and  allow  to  stand.  A  pink  to  i 
colour  of  the  whole  liquid  in  5  minutes  indicates  sugar  of  clinical  significance 

Osazone  Reaction  in  Health.  Urines  from  more  than  700  sources  shovv 
that  20%  to  30%  voided  1  to  2  hours  after  an  ordinary  meal  yielded  typi 
glucosazone  crystals,  the  percentage  dropping  to  12  to  15  in  urines  passed  4 
5  hours  after  meals. — Brit.  chem.  Abstr.,  1928,  1273.  For  earlier  refs,  on  t 
matter  see  Edn.  XVIII ,  Vol.  II,  pp.  409,  410. 

Picric  Acid.  Johnson  s  or  Braun  s  Test.  This  has  been  suggested  as 
test  for  glucose  in  urine,  since  a  solution  of  this  sugar,  if  boiled  with  picric  a 
and  solution  of  potash,  reduces  the  yellow  picric  acid  to  the  deep  red  picrar 
acid,  forming  potassium  picramate,  the  depth  of  colour  depending  on 
amount  of  sugar.  By  the  aid  of  Johnson’s  Picro-Saccharometer  this  reactior 
made  quantitative.  Solution  for  use  with  same:  strong  solution  of  ferric  acel 


URINE 


323 


B.P.  ’S5)  15  drachms,  glacial  acetic  acid  1\  oz.,  ammonia  solution  0-959, 
if  oz.,-  water  to  3  pints. 

Safranin  Solution.  1  in  1000.  One  volume  of  this,  with  one  of  urine  and 
ne  of  solution  of  potash  is  heated  to  boiling,  avoiding  agitation.  If  the  urine 
ontains  sugar  to  the  extent  of  0  1  %  the  liquid  will  be  decolorised.  (On 
poling,  the  colour  may  return  in  proportion  to  the  amount  of  sugar  present.) 
ilach  additional  volume  of  the  safranin  solution  that  may  be  decolorised 
epresents  roughly  0  •  1  %  of  sugar. 

Safranin  solution  (unlike  Fehling’s  solution)  is  unaffected  by  creatine, 
reatinine,  uric  acid  and  urates.  The  test  deserves  to  be  better  known. 

Phosphomolybdic  Acid.  For  estimating  normal  urinary  sugar.  Toluene 
»  useful  to  preserve.  1  ml.  of  specimen  is  precipitated  by  2  ml.  of  phospho- 
angstic  acid  reagent  made  of  2%  phosphotungstic  acid  in  5%  sulphuric  acid, 
k.  dense  precipitate  is  formed.  After  thoroughly  shaking,  dilute  to  10  ml.  by 
dding  7  ml.  of  distilled  water;  shake  and  filter.  This  filtrate  is  clear  and  free 
rom  creatinine  and  other  interfering  substances.  1  ml.  of  the  liquid  is  heated 
minutes  in  a  boiling  water-bath  with  2  ml.  of  alkaline  copper  solution.  Remove 
nd  add  phosphomolybdic  acid  solution.  Presence  of  sugar  is  shown  by  a  deep 
lue  colour.  This  can  be  made  colorimetric  by  comparison  with  a  glucose 
Dlution.  The  amount  normally  present  is  very  constant.  It  exceeds  1  g.  a  day 
n  ordinary  mixed  diet,  and  the  percentage  in  the  urine  corresponds  curiously 
losely  with  that  regarded  as  normal  in  blood,  namely,  0-08%  to  01%. — R.  L. 
lackenzie-Wallis,  Lancet ,  ii/1921,  1003. 

Dinitrosalicylic  Reagent  for  colorimetric  determination  of  sugar 
prepared  as  follows.  To  10  g.  of  phenol  add  22  ml.  of  10%  sodium  hydroxide 
ad  make  up  to  100  ml.  Add  69  ml.  of  this  solution  to  6-9  g.  of  sodium  bisulphite 
id  mix  with  300  ml.  of  4-5%  sodium  hydroxide,  255  g.  of  Rochelle  salt  and  880 
ll.  of  1  %  dinitrosalicylic  acid  solution. 

To  1  ml.  of  urine  add  3  ml.  of  reagent,  heat  for  5  minutes  in  boiling  w  ater,  cool 
id  dilute  to  25  ml.  Compare  with  standards  containing  1,  0-5,  and  0-25  mg. 
f  glucose.  Concentrated  urines  containing  over  0-18%,  and  dilute  urines 
mtaining  over  0-12%  of  sugar,  can  be  considered  abnormal. — J.  B.  Sumner, 

.  biol.  Chem.,  1925,  65,  393. 

Fermentation  Test.  A  useful  confirmatory  test.  Prior  to  conducting, 
stermine  the  specific  gravity  of  the  urine  as  exactly  as  possible.  Then  fill  a 
'oremus  tube  completely  with  the  specimen;  place  a  little  fresh  yeast  in  the 
snd;  keep  in  a  moderately  warm  position  for  24  hours.  If  sugar  is  present, 
irbon  dioxide  will  be  produced,  and  the  gravity  of  the  urine. will  fall — each 
igree  of  density  lost  being  equivalent  approximately  to  1  grain  of  glucose 
ir  ounce. 

Roberts’  Method.  After  complete  fermentation,  compare  with  the  original 
>.  gr.;  a  decrease  of  0-001  inthesp.  gr.  corresponds  to  0-23%  of  sugar.  When  the 
igar  content  is  not  less  than  0-4%  to  0-5%,  and  the  readings  are  carefully  taken 
the  same  temperature,  the  method  gives  fairly  exact  results. — Chem.  &  Drugs 
'  1921,  72. 

Fungi  in  Relation  to  Human  Pathology.  The  “Yeast  Method’  of  detecting 
ucose  in  urine  is  not  specific.  Ordinary  samples  of  baker’s  yeast  will  ferment 
wulose,  maltose,  galactose,  saccharose,  lactose,  and  other  carbon  compounds 
addition  to  glucose.  (This  difficulty  can  be  overcome  by  washing  and  filtering 
e  yeast  and  by  putting  up  suitable  control  tests  against  known  solutions  of 
:tose  which  is  the  commonest  cause  of  doubt. — Archer).  A  germ  should  be 
ed  which  ferments  glucose  only,  e.g.,  Monilia  balcanica  Castellani,  or,  failing 
is,  Monilia  Krusei  Castellani,  which  ferments  glucose  and  lcevulose  only. 

A  mycologic  method  described  especially  useful  for  identification  of  maltose 
d  galactose.— A.  Castellani  and  F.  E.  Taylor,  J.  trop.  Med.  (Hyg.)  1926  209 
■e  also  A.  Castellani,  Lancet,  i/1920,  847,  895,  and  P.  Pietra 'trop.  Med 
%£.),  1927,  182. 

Renewed  investigation  of  the  normal  urine  sugar  problem  has  brought  forth 
allenges  of  the  presence  of  glucose.  Lund  and  Wolf  of  Addenbrooke’s 
Dspital,  Cambridge,  proceeded  from  the  thesis  that  if  glucose  is  present  in  urine 
s  products  of  its  fermentation  should  be  detectable  when  this  reaction  is 
empted,  but  the  most  delicate  tests  failed  to  demonstrate  production  of 
rbon  dioxide  when  normal  urine  was  treated  with  yeast,  pointing  clearly  to  the 
sence  of  glucose  from  normal  urine. — J.  Amer.  med.  Ass.,  ii/ 1 925,  1308. 
Carbohydrate  Test,  d  he  char  is  most  distinctive  of  a  saccharine  urine  — - 
Barker  Smith,  Pharm.  ■ J .,  ii/ 1924,  309;  i/1925,  100, 
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LiEVULOSE 

Laevulose  reduces  Fehling’s  solution,  ferments  with  yea 
and  forms  an  osazone  with  phenylhydrazine  like  glucosazon 
Occasionally  found  in  urine  alone — more  commonly  wit 
dextrose. 

Pseudo-laevulose  of  diabetic  and  other  urines.  Tn_ 
laevulosuria  or  fructosuria  may  be  met  with,  but  it  is  apparent! 
rare.  The  laevorotatory  body  is  in  reality  the  ketonic  acic 
isoglycuronic  acid,  which  is  differentiated  from  laevulose  b 
Borchardt’s  test — the  acid  is  precipitated  from  an  acid  solutio 
on  saturation  with  lead  acetate — and  the  melting-point  of  th 
parabromphenylosazone.  Specimens  from  30  cases  of  so-calle 
laevulosuria  and  50  of  diabetes,  in  which  a  laevorotatory  substanc 
was  present  along  with  dextrose,  were  examined  and  in  non 
could  any  true  laevulose  be  found. 

Borchardt’s  Modification  of  SeliwanofF’s  Test  consists  in  treating  tf 
specimen  with  hydrochloric  acid  and  resorcinol,  making  alkaline  with  sodiui 
carbonate  and  extracting  with  ethyl  acetate.  With  plant  laevulose  the  extracts 
is  red  in  colour,  but  with  urines  giving  the  ordinary  SeliwTanoff  reaction  tf 
watery  solution  retains  the  pigment  and  the  extract  is  yellow. — P.  J.  Cammid^ 
and  H.  A.  H.  Howard,  Lancet,  i/1915,  320. 

Seliwanoff ’s  Reaction  for  Laevulose.  On  warming  a  solution  of  resorcin* 
in  1  part  of  concentrated  hydrochloric  acid  and  2  parts  of  water  with  laevulos 
an  intense  red  coloration  is  formed  and  gradually  a  dark  precipitate  soluble  i 
alcohol  with  production  of  a  red  colour.  Glucose,  lactose,  maltose  and  pentos< 
do  not  give  this  colour.  Glucose  will  give  a  positive  reaction  if  the  boiling 
prolonged. 

Seliwanoff’s  Reaction  for  Cane  Sugar.  The  test  applied  exactly  as  abo^ 
gives  only  a  very  faint  pink  on  warming.  Takes  some  minutes  to  form.  Usir 
strong  hydrochloric  acid,  the  reaction  for  both  is  the  same.  The  precipitate  i 
both  cases  is  soluble  in  alcohol. 


H1PPURIC  ACID 

Hippuric  acid  is  excreted  daily  to  the  extent  of  about  0-5  t 
1  g.  on  a  mixed  diet  or  it  may  reach  2  or  3  g.  on  a  vegetarian  die 
It  is  formed  by  the  interaction  of  dehydrated  benzoic  acid  an 
glycocoll  in  the  system.  Protein  in  the  intestines  produces  amine 
acids  which  are  oxidised  to  benzoic  acid.  Glycocoll  is  a  norms 
product  of  metabolism,  and  by  this  reaction  renders  the  benzoi 
acid  ( inter  alia)  harmless;  this  occurs,  it  is  thought,  in  th 
kidneys. 

1  of  the  free  acid  in  55,000  of  water  will  change  congo  red  pape 
to  blue,  but  urine  does  not  cause  the  change — showing  that  th 
hippuric  acid  present  is  in  the  combined  condition. 

Hippuric  Acid  Estimation.  Heat  100  ml.  of  urine  with  10  g.  sodiui 
hydroxide  in  a  Kjeldahl  flask  with  reflux  condenser  for  2|  hours.  Then  ad 
potassium  permanganate  10  g.  in  small  portions  and  heat  gently  for  5  to 
minutes,  the  liquid  remaining  at  least  pink.  Cool,  and  add  small  pieces  of  ic< 
then  sodium  bisulphite  15  g.  Still  keeping  the  liquid  cool,  add  sulphuric  aci 
1  :  2,  q.s.,  to  acidify.  Shake  out  five  times  with  ether.  The  residue  after  distillin 
off  the  ether  is  shaken  out  with  chloroform.  This  dissolves  out  the  benzoi 
acid  formed.  Evaporate  and  weigh.  Multiply  resulting  weight  by  1  -468  to  obtai 
quantity  of  hippuric  acid. 
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INDICAN 

Indican,  potassium  indoxyl  sulphate,  is  excreted  in  patho- 
•gically  abnormal  quantities  in  the  urine  when  excessive  putre- 
iction  occurs  in  the  intestine. 

Indicanuria  is  most  commonly  found  in  intestinal  obstruction 
id  severe  intestinal  inflammations.  It  may  be  present  in  chronic 
istritis,  gastric  cancer  and  diminished  hydrochloric  acid  secretion, 
decomposition  of  exudates  anywhere  in  the  body  as  in  empyema, 
ronchiectasis  and  large  tuberculous  cavities  may  cause  indicanuria. 

It  is  tested  for  as  follows: — To  a  test-tube  one-third  full  of  urine  is  added  an 
[ual  quantity  of  Obermayer’s  reagent,  and  a  few  millilitres  of  chloroform. 
)bermayer’s  Reagent  consists  of  ferric  chloride  2,  hydrochloric  acid  1000. 
his  makes  a  yellow  fuming  liquid  which  keeps  well.)  Invert  the  test-tube  a 
w  times  to  mix.  If  indican  is  present  in  excess  the  chloroform  will  assume 
i  indigo  blue  colour. 

Urine  of  patients  taking  potassium  iodide  may  give  the  colour,  and  this  may 
)scure  a  strong  indican  reaction.  This  can  be  removed  by  shaking  with  a 
tie  sodium  thiosulphate,  leaving  the  blue  of  indican.  Occasionally,  owing  to 
yw  oxidation,  indigo  red  will  appear  instead  of  indigo  blue.  This  gives  a  colour 
uch  like  that  due  to  iodides  but  it  does  not  disappear  when  treated  with  sodium 
iosulphate.  Bile  pigments  which  interfere  with  the  test  must  be  removed  by 
ecipitating  with  normal  lead  acetate  solution  and  filtering. 


NITROGEN 

The  total  nitrogen  of  urine  varies  considerably  with  the  protein 
take  but  the  average  24  hours  excretion  is  about  16  g.  Of  this 
Le  urea  nitrogen  is  14  g.,  ammonia  nitrogen  0-5  g.,  creatinine 
trogen  U5  g.,  uric  acid  nitrogen  0*25  g.  with  a  little  un¬ 
dermined  nitrogen.  The  fluctuations  in  amount  are  nearly 
ways  due  to  variations  in  the  urea  excretion  which  accounts 
r  about  90%  of  the  total  nitrogen.  Nitrogen  is  best  estimated 
7  some  form  of  Kjeldahl’s  method.  5  ml.  of  urine  heated  in  a 
jeldahl  flask  with  10  ml.  of  concentrated  sulphuric  acid,  a  few 
ystals  of  potassium  sulphate  and  0-5  ml.  of  saturated  copper 
ilphate  solution  until  all  organic  matter  is  destroyed.  The 
lution  is  diluted  with  water  and  after  cautious  addition  of  an 
:cess  of  40%  sodium  hydroxide  the  ammonia  formed  is  distilled 
to  sulphuric  acid.  The  amount  of  N/5  sulphuric  acid  neutralised 
7  the  ammonia  is  found  by  titration  with  N/ 10  sodium  hydroxide. 

Folin  and  Denis’  Method  of  Estimating  Total  Nitrogen.  Modified 
jssler  Reagent.  Folin  and  Denis  criticise  the  composition  of  Nessler’s 
igent  as  being  excessively  alkaline  and  containing  too  little  potassium  iodide, 
ley  dissolve  potassium  iodide  75  g.  in  warm  water  50  ml.,  add  mercuric  iodide 
0  g.  and  stir.  Dilute  with  water  400  or  500  ml.,  filter  and  make  up  to  1  litre 
>  300  ml.  of  this  double  iodide  solution  add  200  ml.  of  10%  sodium  hydroxide 
0  ml.  of  water  and  mix.  This  final  solution  contains  2%  of  sodium  hydroxide^ 
iich  is  preferable  for  Nesslerising  digestion  mixtures  of  samples  of  urine. 

15  ml.  of  this  reagent  added  quickly  to  the  digestion  mixture  will  yield  clear 
xtures  wdth  as  large  amounts  of  ammonia  as  are  met  with  in  the  method 
7  to  1-6  mg.  ammonia  nitrogen).— O.  Folin  and  W.  Denis,  J.  biol.  Chem. 
16,  473.  For  further  data  see  18 th  Edn.,  Vol.  II,  p.  422. 

rhe  ammonia  nitrogen  rises  to  relatively  high  levels  in  all  conditions  of 
dosis.  The  usual  ratio  of  ammonia  nitrogen  to  urea  nitrogen  is  1  to  20.  In 
ere  acidosis  it  may  be  1  to  2. 
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Ammonia  nitrogen  may  be  rapidly  estimated  in  urine  by  the  formaldehyc 
method.  25  ml.  of  urine  to  which  have  been  added  a  few  crystals  of  neutr 
potassium  oxalate  are  titrated  to  the  neutral  point  of  phenolphthalein  with  N/B 
sodium  hydroxide.  To  this  is  added  5  ml.  of  40%  formaldehyde  previous 
neutralised  to  phenolphthalein.  Formaldehyde  reacts  with  neutral  ammoniun 
'  salts  liberating  an  equivalent  amount  of  acid.  4NH4C1 +  6H  CHO  =  N4(CH2 
+  4HC1  +  6H20.  The  acid  produced  is  titrated  with  N/10  sodium  hydroxid 
1  ml.  of  N/10  sodium  hydroxide  is  equivalent  to  0-0014  g.  of  ammonia  nitroger 

This  method  also  estimates  any  amino-acids  that  may  be  present,  but  thes 
are  negligible  except  in  rare  circumstances. 

The  ammonia  in  urine  may  be  estimated  by  distillation  and  Nesslerisation  c 
the  distillate  or  by  aid  of  volumetric  acid,  as  above. 

For  MalfattVs  method,  see  18 th  Edn.,  p.  423. 

PENTOSE 

Bial’s  Test  (P.G.  VI).  Orcin  1  g.  in  500  ml.  of  concentrated  hydrochlori 
acid  containing  25  drops  of  ferric  chloride  solution. 

Method  of  Use.  To  10  parts  of  reagent  add  1  part  of  urine  and  bring  just  t 
the  boil.  Allow  to  stand  until  cold.  Pentoses  yield  a  green  colour  and  a  bluish 
green  precipitate.  Glycuronates  will  give  the  same  reaction  only  after  thoroug 
boiling.  After  cooling,  shake  out  with  2  parts  of  amyl  alcohol.  The  amyl  alcohc 
extract  will  be  green,  and  spectroscopic  examination  will  show  a  band  betwee 
the  C  and  D  lines  overlapping  the  D  line.  A  second  band  nearer  the  red  ban 
of  the  spectrum  is  not  of  any  significance.  A  green  colour  alone  is  not  proof  c 
the  presence  of  a  pentose. 

Alkaptonuria  is  due  to  the  presence  of  dioxyphenyl  acetic  acid. 

Alkapton  urine  is  normal  in  colour  when  freshly  passed  but  rapidly  darker 
on  exposure  to  air  and  light.  The  oxidation  is  hastened  by  alkali.  It  reduce 
Fehling’s  solution  and  also  solution  of  silver  nitrate  in  the  cold. 

Ferric  Chloride  Test  for  alkaptonuria.  5%  solution  of  ferric  chloride  i 
added  drop  by  drop  to  10  ml.  of  urine  in  a  test-tube.  With  each  drop  a  fleetin 
blue  colour  is  given  if  homogentisic  acid  be  present. 

Pentosuria  and  alkaptonuria  are  fully  described  in  Inborn  Errors  of  Metabolisn 
by  Sir  A.  E.  Garrod. 

PHOSPHATES 

Phosphoric  acid  exists  in  urine  as  salts  of  sodium,  potassium,  ammoniun 
calcium  and  magnesium.  Excretion  of  phosphates  is  very  variable;  the  averag 
for  24  hours  is  2-5  g.  as  P205.  The  organic  phosphorus  content  of  urine  is  vei 
small,  being  about  2%  of  the  total.  Estimation  of  urinary  phosphates  is  of  n 
value  except  as  part  of  a  complete  metabolism  experiment  where  intake  of  phos 
phorus  is  known.  It  is  usually  estimated  by  titration  with  standard  uraniui 
acetate,  potassium  ferrocvanide  being  used  as  an  external  indicator. — Practice 
Physiological  Chemistry,  Hawk  and  Bergheim. 

Deposition  of  earthy  phosphates  in  urine  is  usually  due  to  change  of  reactic 
rather  than  a  true  increase  of  excretion.  Inorganic  phosphate  content  of  bloc 
plasma  2  to  4  mg.  per  100  ml.;  children,  4  to  5  mg.  Decreased  in  active  ricke 
and  by  insulin.  Increased  in  chronic  nephritis,  healing  of  major  fracture 
diabetic  coma.  Estimated  by  method  of  Briggs,  J .  biol.  Chem.,  1922,  53,  12. 

PURINES 

Of  the  known  purine  bodies,  xanthine,  hypoxanthine,  adenine,  guanin 
caffeine,  theobromine,  are  met  with  in  food,  and  uric  acid,  xanthine,  and  trao 
of  methylxanthine  are  found  in  urine. 

They  all  contain  the  grouping  C6N4 — xanthine  is  dioxypurine,  uric  acid 
trioxypurine.  Uric  acid  is  in  the  largest  proportion — about  10  to  1  of  the  other 

There  is  no  special  therapeutic  effect  in  a  purine-free  diet. 

Guanidine  Metabolism.  Its  action  on  administration  is  to  produc 
symptoms  identical  with  those  seen  after  removal  of  the  parathyroid  gland 
Correlation  needed  in  terms  of  metabolic  change  of  arginine  with  its  guanidii 
nucleus,  the  guanidine  bases  themselves  and  creatine  with  its  methylated  grou 
— Ann.  Rep.  chem.  Soc.,  1918,  152. 

Suggestion  that  the  guanidine  bases  are  in  part  or  wholly  responsible  for  t] 
cause  of  the  hypertension  so  often  concomitant  with  nephritis,  owing  to  the  fa 
that  guanidine  constricts  the  capillaries. — per  J.  Amer.  med.  Ass.,  ii/ 1925,  16/ 
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PUS 

On  finding  pus  in  the  urine  it  should  be  examined  bacterio- 
gically  to  ascertain  the  nature  of  the  infecting  agent.  Radiological 
laminations  may  be  necessary  also  to  rule  out  the  question  of 
lculus. 

In  women,  a  catheter  specimen  of  urine  is  required,  but  in 
en  it  is  possible  to  obtain  a  suitable  specimen  without 
theterisation  if  the  glans  penis  is  carefully  cleaned  and  the 
itient  instructed  to  pass  the  first  portion  of  urine  into  an  ordinary 
ceiver  and  the  next  portion  into  a  sterile  wide-mouthed  bottle, 
he  specimen  must  be  despatched  to  the  laboratory  immediately 
ter  collection. 

Microscopic  examination  is  essential  when  pus  cells  are  found  in  the  centri- 
ged  deposit:  a  count  should  be  made  of  the  number  of  cells  per  cubic  milli- 
3tre.  A  drop  of  the  fresh  uncentrifuged  urine  is  examined  in  a  counting 
amber.  A  few  leucocytes  may  be  present  in  the  urine  in  health,  and  as  the  result 
several  thousand  tests  C.  E.  Dukes  has  shown  that  0  to  10  leucocytes  may  be 
esent  per  cubic  millimetre  in  the  urine  of  healthy  people;  he  suggests 
a  definition  of  pus  “more  than  100  leucocytes  per  cubic  millimetre.”  The 
:ermediate  zone  between  10  and  100  is  described  as  the  zone  of  excess  of 
icocytes.  Degrees  of  pyuria  have  been  defined  by  Dukes  as  follows: — 
0-1000  pus,  1000-10,000  pus  +,  and  10,000-100,000  pus  +  +  . 

Mucus  threads  are  sometimes  found  in  the  urine  of  male  patients  who  have 
d  gonorrhoea  several  years  previously.  These  appear  as  a  long  thread-like 
□cess  of  mucous  uniting  chains  of  pus  cells.  They  are  common  after  prostatic 
issage  and  may  be  present  only  in  the  first  morning  specimen. 

Cholesterin  is  rarely  found.  It  is  usually  derived  from  a  collection  of  pus 
at  has  been  retained  in  a  cavity  for  some  time,  ultimately  discharging  into  the 
ine. 

To  separate  cholesterin,  extract  the  specimen  with  alcohol-free  ether.  Purify 
s  residue  on  evaporation,  by  dissolving  in  strong  alcoholic  potash,  evaporating, 
tracting  again  with  ether,  and  this  again  with  boiling  alcohol — rhombic  plates. 
Chloroformic  solution  of  cholesterin  with  sulphuric  acid  gives  a  red  to  purple 
lour.  An  alcoholic  solution  so  treated  gives  red  to  blue. 


RENAL  FUNCTION  TESTS 

The  tests  are  of  chief  value  in  certain  surgical  conditions,  in 
e  albuminurias  of  pregnancy  and  in  the  diagnosis  and  prognosis 
medical  cases  of  kidney  disease.  In  surgical  cases  of  obstruction 
e  blood  urea  has  been  found  to  be  the  most  useful  test  of  kidney 
action.  A  blood  urea  content  above  60  mg.  per  100  ml.  contra- 
dicates  prostatectomy  in  one  stage.  In  other  types  of  surgical 
ses  the  dye  excretion  tests  are  most  satisfactory  and  are  usually 
rformed  by  the  surgeon  himself. 

In  cases  of  albuminuria  in  pregnancy  with  clinical  symptoms 
da  as  headache,  vomiting  and  oedema,  as  in  nephritis  toxaemia 
“  Wesselow)  there  is  marked  nitrogen  retention,  with  a  blood 
ta.  above  40  mg.  per  100  ml.  and  a  high  blood  pressure.  In 
•eatened  eclampsia  there  is  albuminuria,  diminished  urea 
tput  and  frequently  an  increased  blood  urea,  but  the  imminence 
eclampsia  cannot  be  judged  from  the  amount  of  nitrogen 
ention. 

in  medical  cases  of  kidney  disease,  renal  function  tests  are  often 
dul  but  it  must  be  borne  in  mind  that  obstruction  to  urinary 
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outflow  produces  much  greater  nitrogen  retention  than  sever 
kidney  disease.  Blood  analysis  is  particularly  useful  in  checkin 
the  effects  of  diet  in  cases  of  nephritis  with  nitrogen  retention 
Similarly  in  parenchymatous  nephritis  the  value  of  treatment  ca 
be  assessed  by  the  reduction  in  blood  cholesterol.  Whateve 
tests  are  performed  their  value  must  always  be  weighed  in  the  ligh 
of  information  gained  from  general  clinical  examination,  the  bloo 
pressure  and  condition  of  the  arteries. 

Of  the  numerous  tests  devised  for  estimating  the  functions 
activity  of  the  kidneys  the  following  have  proved  the  mos 
reliable  in  practice. 

(1)  Systematic  examination  of  the  urine  (including  th 
record  of  the  total  quantity  passed  each  day,  the  specific  gravity 
the  presence  of  albumin,  blood,  and  pus,  and  the  presence  c 
casts).  If  the  patient  is  on  a  standard  diet  and  accurate  dail 
quantitative  tests  can  be  made,  useful  information  can  b 
obtained  from  quantitative  tests  of  urinary  constituents,  par 
ticularly  of  the  urea  and  chlorides  in  the  urine,  but  this  metho 
has  only  a  limited  applicability  in  practice.  The  following  tabl 
(from  Recent  Advances  in  Medicine ,  by  Beaumont  and  Dodd 
4th  Edn.,  p.  23),  gives  figures  obtained  at  the  Middlese 
Hospital. 


Table  showing  analyses  of  twenty-four  hours’  urine  of  typical  cases 

of  renal  inefficiency. 


Case. 

Vol. 

ml. 

Albu¬ 

min 

per 

1000 

Urea 

g. 

Uric 

Acid 

g. 

Creati¬ 

nine 

g- 

Total 

N. 

g- 

Chlor¬ 

ides 

g- 

Normal  men  .  . 

1500 

— 

30 

0-6  to  1  -2 

1  to  1  -25 

14  to  16 

10  to  If 

Acute  nephritis 

300 

20 

7 

0-2 

0-8 

6 

1-7 

Chronicintersti- 
tial  nephritis 

3000 

0-5 

15 

0-6 

0-9 

8 

14-8 

Large  white 
kidney  .  . 

1000 

10 

14 

0-72 

0-85 

7 

1-7 

Small  white 
kidney  .  . 

1 

1800 

12 

12 

0-84 

i _ 

0-79 

6-4 

0-9 

(2)  Blood  Tests.  Blood  Urea  Estimation  is  of  chi 

value  in  suspected  cases  of  nitrogen  retention,  particularly  in  tl 
diagnosis  of  uraemia  and  urinary  obstruction. 

The  urea  in  the  urine  (see  Urea)  should  be  estimated  at  tl 
same  time.  In  marked  cases  of  uraemia  the  blood  urea  is  oft( 
(but  not  invariably)  above  100  mg.  In  interpreting  figur 
between  50  and  100  mg.  the  limitations  of  the  test  must  be  ke 
in  mind,  namely,  the  fact  that  any  disease,  such  as  diarrhc 
or  diabetes,  which  leads  to  severe  anhydraemia  tends  to  rai 
blood  urea.  Similar  effects  are  produced  by  a  failing  circulate 
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lie  to  a  fall  in  blood  pressure.  Therefore  it  is  often  difficult 
)  assess  the  value  of  the  test  in  patients  who  are  very  ill.  In 
eneral,  it  may  be  said  that  marked  nitrogen  retention  and  there- 
ire  high  blood  urea  occurs  in  chronic  interstitial  nephritis  and 
dth  urinary  obstruction.  Little  or  no  retention  is  found  in 
arenchymatous  nephritis  until  the  terminal  stages. 

A  blood  urea  content  as  high  as  300  or  even,  in  rare  instances,  of  400  mg.  per 
90  ml.  is  not  incompatible  with  recovery  in  an  acute  case  of  nephritis,  and  even 
l  chronic  types,  in  which  the  capacity  is  of  necessity  less,  a  blood  urea  content  of 
00  to  200  mg.  does  not  necessarily  imply  a  speedy  death.  Inorganic  phosphate 
stimation  of  value.  Phosphorus  is  more  definitely  connected  with  symptoms 
f  true  uraemia  than  is  the  retention  of  urea. — O.  L.  V.  de  Wesselow,  Lancet. 
/1 923,  163. 

Blood  urea  may  be  most  conveniently  estimated  by  the  micro-method  des- 
ribed  by  Archer  (Quart.  J.  Med.,  1925,  274).  Most  modern  methods  for  esti- 
lation  of  urea  in  blood  depend  upon  the  use  of  the  ferment  urease  from  soya 
ean  to  convert  the  urea  into  ammonium  carbonate.  The  ammonia  thus  pro- 
uced  is  estimated  either  colorimetrically  by  Nesslerisation  or  volumetrically 
fter  distillation.  Good  descriptions  of  various  renal  efficiency  tests  are  given  in 
larrison’s  Chemical  Methods  in  Clinical  Medicine.  For  medical  cases  Van 
lyke’s  Urea  Clearance  Test  (q.v.)  is  simple  and  useful  but  of  no  value  where 
lere  is  residual  urine  in  the  bladder  or  where  collection  cannot  be  accurately 
antrolled. 

Chemical  Spot  Test  in  Diagnosis  of  Uraemia.  To  Ehrlichs’  aldehyde 
jagent  add  20%  trichloracetic  acid  with  shaking  until  the  cloudiness  forming 
ith  each  drop  just  faintly  persists. 

Technique.  To  a  small  volume  of  blood  in  a  narrow  test-tube  add  an 
Dproximate  volume  of  the  reagent.  Shake  vigorously  for  a  few  seconds  and  then 
our  a  drop  of  the  coagulum  on  to  a  white  filter  paper.  The  filtrate  spreads  in  an 
^tending  circle  leaving  a  brown  centre  of  precipitated  protein.  With  true 
raemia,  the  spot  external  to  this  dark  centre  is  a  distinct  green  colour;  when  dry, 
ie  yellow  colour  of  this  spot  slowly  intensifies,  becoming  a  bright  canary 
ellow  after  several  hours,  while  bloods  with  only  a  little  or  no  urea  retention 
ave  only  a  dull  pale  green  spot.  Not  a  substitute  for  blood-urea  estimation  but 
xitable  for  emergencies  to  ascertain  whether  or  not  there  is  gross  retention  of 
itrogen. — J.  Patterson,  Lancet,  i/1934,  1061. 

Andrewes’  simplified  Diazo  Test  for  Uraemia  is  carried  out  by  removing 
ie  proteins  from  the  serum  by  adding  2  vols.  of  absolute  alcohol  and  centri- 

igmg  or  filtering.  To  4  vols.  of  the  filtrate  is  added  1  vol.  of  diazo  reagent _ 

lis  is  the  same  as  that  used  in  Van  den  Bergh’s  Test,  q.v. — and  the  mixture 
piled  for  J  to  1  minute  when  40%  soda  solution  is  added  drop  by  drop,  shaking 
ter  each  dilution.  The  test  is  positive  only  when  a  deep  pink  or  cherry  red 
dour  is  seen,  which  colour  may  last  only  for  a  few  seconds. — G.  A.  Harrison 
id  L.  F.  Hewitt,  Brit.  med.  J.,  ii/1927,  1138.  (This  reaction  is  due  to  a  high 
mcentration  of  indican  in  the  blood.) 

(3)  Elimination  Tests.  The  Urea  Concentration  Test  is 

Le  most  popular.  The  principle  is  to  give  a  large  dose  of  urea 
5  g.)  per  os  and  observe  how  rapidly  the  kidney  removes  the 
ccess.  The  test  is  best  carried  out  first  thing  in  the  morning. 
Technique •  The  patient  is  allowed  no  food  or  drink  after 
)  p.m.  the  previous  night.  At  5.58  a.m.  the  bladder  is  emptied 
impletely  and  this  specimen  of  urine  marked  “0.”  At  6  a.m. 
i  takes  the  following  mixture,  urea  15  g.,  tincture  of  orange 
ml.  and  water  100  ml.  At  7  a.m.  he  empties  his  bladder 
►mpletely,  this  specimen  being  marked  “1.”  At  8  and  9  a.m.  he 
tsses  urine  again,  these  specimens  being  marked  “2”  and  “3” 
spectively.  The  total  quantity  of  urine  passed  at  7,  8  and  9  a.m 
ust  be  measured.  This  should  not  exceed  120  ml.  in  No  “1” 
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and  100  ml.  in  Nos.  “2”  and  “3.”  If  more  than  this  is  passe 
it  indicates  that  the  urea  has  a  diuretic  action  and  a  low  ur« 
concentration  may  not  necessarily  mean  a  poor  renal  function 
Normally  the  concentration  of  urea  in  one  or  other  specime 
is  at  least  2-5%  or  3%.  In  renal  inadequacy  it  is  below  2%. 

The  chief  limitations  of  the  test  are  that  in  the  hydraemic  typ 
of  nephritis  with  chloride  retention  it  may  give  normal  resul 
even  when  the  patient  is  very  ill,  because  in  this  disease  there 
not  necessarily  any  nitrogen  retention.  In  cases  of  enlarge 
prostate  with  residual  urine  the  first  two  specimens  may  t 
influenced  by  dilution  with  this  residue  but  by  the  third  hour  tf 
real  concentration  should  be  apparent.  Sometimes  it  is  usefi 
to  collect  a  specimen  at  4  hours. 

Phenolsulphonephthalein  (Phenol  red)  Test.  An  aid  in  proving  wheth 
the  diminished  excretion  of  nitrogen  is  due  to  interference  with  function  ar 
also  a  guide  to  the  degree  of  interference  with  renal  function  in  toxaemia  < 
pregnancy  and  threatened  eclampsia. 

Give  300  to  400  ml.  of  water  half  an  hour  prior  to  the  test.  Empty  the  bladd* 
with  a  catheter  and  give  intramuscularly,  or  preferably  intravenously,  in  tl 
upper  arm  6  mg.  of  phenolsulphonephthalein  neutralised  with  sodium  hydroxic 
in  1  ml.  of  water  (“Sterules”  of  this  strength  are  made). 

The  urine  is  collected  in  test-tubes  containing  a  few  drops  of  potassiui 
hydroxide  solution.  Normally  the  red  colour  appears  in  5  to  10  minutes,  is  ; 
its  maximum  in  15  to  20  minutes,  and  all  the  dye  is  excreted  in  4  hours.  Thei 
is  reason  to  suspect  deranged  function  when  any  of  these  times  is  increased. 

Rowntree  and  Geraghty  think  that  investigations  on  the  lines  of  urea  outpu 
total  nitrogen  value,  etc.,  are  of  no  value. 

In  severe  acute  nephritis  the  permeability  is  markedly  decreased,  also  i 
chronic  interstitial  nephritis.  The  delayed  appearance  and  especially  tl 
diminished  excretion  in  the  2-hour  period  are  more  accurate  indications  < 
functional  derangement  than  an  estimation  of  total  solids  or  nitrogen. 

The  removal  of  blood  and  bile  from  the  urine  for  the  test  by  precipitatic 
of  haemoglobin  and  bilirubin  on  addition  of  equal  volume  of  saturated  alcohol 
zinc  acetate. — J.  Amer.  med.  Ass.,  ii/ 1 925,  1749. 

In  the  stools  of  9  out  of  26  patients,  after  intravenous  injection  of  6  mg 
1%  to  8%  of  the  amount  injected  was  recovered,  showing  that  the  dye  may  1 
eliminated,  re-absorbed,  and  transformed  in  the  digestive  tract.  The  duoden 
tube,  immediately  after  the  injection,  showed  presence  of  1%  to  3%  of  the  d? 
in  the  bile  of  three  normals,  while  it  was  absent  in  the  bile  of  five  persons  wii 
liver  disease. — J.  Amer.  med.  Ass.,  ii/ 1 925,  309. 

By  tests  on  normals  in  which  the  urine  was  collected  at  15-minute  interva 
for  2  hours,  the  curve  of  dye  elimination  by  the  kidneys  was  shown  to  be  40( 
during  the  first  15-minute  period,  17%  during  the  second,  8%  during  tl 
third,  and  4%  during  the  fourth,  gradually  decreasing  to  0-5%  during  tl 
eighth.  A  series  of  cases  of  known  renal  insufficiency  showed  abnormaliti 
in  the  curve,  the  presence  of  an  abnormal  curve  indicating  impending  ren 
failure,  while  the  other  tests  were  negative. — J.  Amer.  med.  Ass.,  ii/ 1 925,  46 

In  normal  kidneys  the  colour  appears  in  5  to  10  minutes  and  the  maximu 
colour  in  15  to  20  minutes,  while  the  total  excretion  should  be  complete 
4  hours. — G.  A.  Harrison,  Lancet,  ii/ 1928,  1144. 

Very  favourably  impressed  with  this  test.  Widely  used  in  American  urologic 
practice. — K.  Watkins,  Brit.  med.  J .,  i/1934,  209. 

Indigo  Carmine  Test.  Indigo  carmine  “Sterules”  ( Intravenous )  conta 
10  ml.  of  a  saturated  solution  (approx.  1%).  “Sterules”  are  also  made  containii 
10  ml.  of  0-4%.  For  testing  kidney  permeability.  Confusion  has  arisen  as  to  tl 
strengths  of  these  solutions.  They  are  given  undiluted. 

Solutions  stronger  than  0-4%  should  not  be  used  at  all.  The  substance  shou 
not  contain  more  than  1%  of  salt,  and  should  be  tested  according  to  the  Fr.  C 
and  the  new  B.P,  methods,  and  physiologically. 
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Cystoscopic  examination  of  the  urethral  openings  and  the  urine  gives,  by 
epth  of  colour,  indication  of  renal  functional  power. 

The  cystoscope  should  be  introduced  immediately  after  the  injection  and 
le  urethric  orifices  carefully  watched,  when  the  ejection  should  appear  as  a 
jrcible  dark  blue  jet.  Parenchymatous  or  interstitial  nephritis  is  suggested 
y  delay  in  excretion  from  both  ureters.  Marked  delay  on  one  side  indicates 
isease:  thus,  if  8  to  12  minutes  after  injection,  suggests  chronic  pyelitis.  If 

2  to  18  minutes  elapse  before  elimination,  partial  urethral  obstruction  or 
loderate  impairment  of  renal  function  is  indicated.  20  minutes’  delay  indicates 
Imost  complete  obstruction,  or  serious  disease  of  the  kidney  or  ureter. —  Urinary 
Analysis ,  L.  Heitzmann.  See  also  Choyce’s  Surgery. 

Intramuscular  injections  (10  ml.  of  0-4%)  have  also  been  used.  Here 
ilso  confusion  has  existed  concerning  the  strength  employed.  The  colour  should 
ppear  in  the  urine  in  10  to  12  minutes  if  functional  capacity  is  in  order. 

Best  results  obtained  by  giving  a  small  quantity,  5  ml.  of  0  4%  solution 
ntravenously,  the  excretion  of  the  dye  beginning  4  to  5  minutes  afterwards, 
f  a  larger  quantity  be  injected  the  blue  coloration  is  so  intense  that  the  cysto- 
copic  medium  becomes  obscured  and  it  may  be  impossible  to  discover  any 
ifference  in  the  colour  from  the  two  ureters.  A  good  elimination  of  the  dye 
oes  not  preclude  a  minute  tuberculous  lesion  of  the  kidney. — J.  Swift  Joly, 
bit.  med .  J.,  ii/ 1927,  847.  See  also  H.  Maclean,  Brit.  med.  J .,  ii/1921,  426. 

Collapse  following  intravenous  injection  of  2  ml.  of  4%  solution — actually  a 
uspension.  No  concentration  more  than  0  4%  should  be  used  intravenously. 
-A.  E.  Roche,  Brit.  med.  J.,  i/1928,  921;  ii/1928,  778. 

In  normal  kidneys  the  colour  appears  within  5  to  20  minutes,  the  maximum 
olour  should  appear  in  45  minutes,  and  total  excretion  should  be  complete  in 
4  hours. — G.  A.  Harrison,  Lancet,  ii/1928,  1144. 

Tests  of  renal  efficiency. — G.  A.  Harrison,  Lancet,  ii/1928,  1092. 

Methylene  Blue  Test.  1  ml.  of  1  in  20  solution  is  injected  into  the  gluteus 
naximus  and  the  urine  is  turned  pale  green  in  half  an  hour,  the  colour  increasing 
tp  to  the  fourth  hour.  “Sterules”  of  this  strength  are  prepared. 

The  method  is  sufficient  to  compare  the  work  of  the  two  kidneys,  but  the 
ndigo  carmine  method  is  better. 

Phloridzin  Test.  This  consists  in  injecting  5  to  10  mg.  of  phloridzin  (see 
ilso  Vol.  /,  p.  873,  and  this  Vol.)  subcutaneously  in  20  to  30  minims  of  water, 
ilucose  should  normally  appear  in  the  urine  in  half  an  hour. 

This  test  is  also  delicate  for  determining  which  kidney  is  diseased. 

The  technique  of  Caspar’s  method  consists  in  the  subcutaneous  injection 
nto  the  buttock  of  1  ml.  of  1  %  phloridzin  solution  and  observation  as  to  (a) 
xcretion  of  sugar  by  a  healthy  kidney  or  ( b )  non-excretion  or  more  slowly  and 
o  less  extent  (diseased). 

Creatinine  has  been  found  an  excellent  substance  as  a  test  for  renal  function. 
Is  a  result  of  experiments  it  was  concluded  that  in  normal  persons  and  those 
vdth  no  real  lesions  the  intravenous  injection  of  0-5  g.  of  creatinine  is  followed 
>y  increased  excretion.  In  chronic  nephritis  the  increase  is  either  nil  or  under 
10%.  It  should  serve  as  a  useful  confirmation  of  other  methods. — R.  H.  Major, 
»er  Prescriber,  1923,  160. 

The  following  is  critical:  Phenolsulphonephthalein  test  of  no  prognostic 
alue.  Urea  concentration  test — results  misleading,  unless  taken  in  conjunction 
yith  urea  content  of  blood.  Urea  content  of  blood  no  guide  to  prognosis,  nor 
ommensurate  with  severity  of  symptoms.  In  general,  the  tests  do  not  give  any 
nore  definite  evidence  of  severity  of  disease,  or  of  probable  outcome.  They  do 
lot  give  any  help  in  distinguishing  between  acute,  sub-acute  and  chronic  cases, 
nd  during  disease  merely  corroborate  clinical  symptoms. — E.  Crawford,  Lancet 
G924,  78. 

Special  Committee  on  Renal  Function.  Urea  concentration  test,  standard 
ciethod.  Blood  urea  test,  diastase  test,  phenol  dye  and  indigo  carmine  tests. — 
. ancet ,  ii/ 1 922,  71. 

7 an  Slyke’s  Blood  Urea  Clearance  Test. 

Definition  of  Augmentation  Limit.  When  the  urinary  volume  is 
elatively  large  the  amount  of  urea  excreted  per  minute  is  directly  proportional 

3  the  blood  urea  content.  When  the  urinary  volume  is  small  this  relation  no 
>nger  holds.  Van  Slyke  et  al.  called  the  urinary  volume  above  which  this 
ilation  does  hold  the  “ augmentation  limit ”  (augmentation  of  urinary  volume 
eyond  this  limit  does  not  increase  the  rate  of  urea  excretion).  The  usual 


332 


THE  EXTRA  PHARMACOPOEIA 


augmentation  limit  in  adults  is  about  2  ml.  of  urine  per  minute.  When  t 
urinary  volume  is  2  ml.  or  more  per  minute,  calculate  the  maximum  blood  uri 
clearance.  When  the  urinary  volume  is  below  2  ml.  per  minute,  calculate  t 
standard  clearance. 

Maximum  Blood  Urea  Clearance.  Above  the  augmentation  lima 
increase  of  urinary  volume  does  not  increase  the  amount  of  urea  excreted 
urine  per  minute;  i.e.,  the  average  amount  of  urea  excreted  per  minute  remai 
constant.  Therefore,  on  the  basis  of  the  idea  that  the  blood  is  completely  clear* 
of  urea  as  it  passes  through  the  kidneys  (which,  of  course,  it  is  not),  the  numb 
of  millilitres  of  blood  cleared  of  urea  per  minute  remains  constant.  Let  th 
maximum  clearance  be  denoted  by  Cm. 

Suppose  the  volume  of  urine  excreted  per  minute  =  V  ml., 
and  the  concentration  of  urea  in  this  urine  =  U  mg.  per  ml. 
Therefore,  urea  excreted  in  urine  per  minute  =  Ux  V  mg,  Since  UxV  m^ 
of  urea  are  excreted  in  urine  per  minute,  therefore  the  same  amount  (U  X  Fmg 
must  be  removed  from  the  blood  in  one  minute.  Suppose  the  blood  contair 
B  mg.  of  urea  per  1  ml. 


Therefore  1  mg.  of  urea  is  contained  in 


1 

B 


ml.  of  blood, 


therefore  UxV  mg.  of  urea  is  contained  in 


ml.  of  blood, 

B 


i.e., 


UxV 

B 


ml.  of  blood  are  completely  cleared  of  urea  per  minute, 


or  Cm  = 


U  xV 
B 


ml.  of  blood  per  minute. 


Provided  that  U  and  B  are  expressed  in  the  same  terms,  it  does  not  matt< 
whether  mg.  per  1  ml.  or  mg.  per  100  ml.  or  g.  per  cent,  or  g.  per  litre  is  use< 
The  urinary  volume  V,  however,  must  be  expressed  in  millilitres  of  urine  p< 
minute. 

Example. 

V  =  150  ml.  per  hour  =  2-5  ml.  per  minute. 

U  —  1%  =  1000  mg./lOO  ml.  =  10  mg.  per  1  ml. 

B  —  50  mg./lOO  ml.  =  0-5  mg.  per  1  ml. 

Cm  —  x  ^  5  __  gQ  mi  0f  blood  per  minute 

B  0-5 

or  since  average  normal  =  75  ml.  of  blood  per  minute, 


therefore  Cm 


100  =  67%  of  average  normal. 


Standard  Blood  Urea  Clearance.  Below  the  augmentation  limit,  tl 
number  of  millilitres  of  blood  cleared  of  urea  per  minute  is  not  constant,  bi 
varies,  on  the  average,  with  the  square  root  of  the  urinary  volume.  It  is,  therefor 
necessary  to  fix  the  urinary  volume  at  a  definite  standard  (which  is  not  pra 
ticable),  or  to  calculate  by  means  of  the  square  root  rule  from  the  observed  un 
excretion  what  would  be  the  urea  excretion  which  would  accompany  such 
standard  urine  volume. 

Suppose  C  is  the  observed  blood  urea  clearance  when  the  urinary  volume 
V  ml.  per  minute.  Let  Cs  be  the  standard  blood  urea  clearance  with  a  corr 
sponding  standard  urinary  volume  of  Vs  ml.  per  minute. 


Then  Cs  :  C  ::  V  Vs  :  V  V 


C  V  Vs 
or  Cs  =  1  "  ' 

V  v 

As  standard  urinary  volume  (IT),  Van  Slyke  et  al.  adopt  1  ml.  per  mine 
(  =  1440  ml.  per  24  hours) 

C  X  1 

Therefore  Cs  =  /  — 

V  V 

But  C,  the  observed  clearance,  as  we  have  seen  for  Cm,  the  maximum  clej 

,  tU  X  V 
ance,  is  equal  to  — — - 

JD 


URINE 


333 


ubstituting  for  C 

U  x  V 

Cs  =  b  x 


1 


v'v 


i.e.,  Cs  =  U  X  ^  J  ml.  of  blood  per  minute. 

B 

In  health  the  average  values  of  Cm  and  Cs  have  been  found  to  be  75  ml.  and 
4  ml.  respectively. 

Results  can,  therefore,  be  expressed  as  percentages  of  average  normal,  instead 
if  as  so  many  millilitres  of  blood  per  minute.  Thus  comparisons  can  be  made 
►etween  Cm  of  one  patient  and  Cs  of  another  patient. — J.  clin.  Invest. ,  1928, 
47;  Quantitative  Clinical  Chemistry ,  Peters  and  Van  Slyke,  Vol.  I,  p.  345, 
nd  Vol.  II,  pp.  564,  935. 

A  defect  in  renal  function  might  be  revealed  by  this  test  when  blood  urea  was 
till  within  normal  limits.  The  influence  of  a  minor  surgical  operation  on  renal 
unction  showed  that  on  the  day  following  operation  the  urea  clearance  value 
ell  from  76%  to  52%  but  returned  to  original  level  next  day.  Really  nothing  to 
vorry  about  until  figure  shown  by  the  test  was  40%  or  less. — C.  Dukes,  Brit, 
ned.  J.,  i/1934,  209. 

From  a  surgical  point  of  view  the  most  valuable  test  available,  especially 
n  prostatic  cases  where  a  figure  of  60%  might  be  taken  as  the  border  line  to 
ndicate  whether  a  one-stage  or  two-stage  operation  should  be  performed. — 
£.  W.  Riches,  ibid,  209. 


UREA 

Average  content  in  the  urine  is  2*5%  to  3%,  or  about  (in 
lealth)  500  grains  (33  g.)  per  diem;  it  may  range  between  15  g.  and 
10  g.  The  majority  of  methods  are  based  on  the  decomposition 
>f  urea  into  nitrogen,  carbon  dioxide,  and  water  when  treated 
vith  sodium  hypobromite.  The  carbon  dioxide  is  absorbed  by 
he  excess  of  alkali  present,  and  the  nitrogen  can  be  measured, 
rom  which,  on  reference  to  tables,  the  percentage  can  be  found — - 
heoretically  1  ml.  of  nitrogen  at  0°  =  0-0027  g.  approximately 
)f  urea.  In  the  process  about  8%  of  the  total  nitrogen  is  suppressed, 
)ut  the  increase  in  volume  of  the  gas  due  to  the  room  temperature 
taken  as  18°)  and  the  vapour  tension  (the  gas  being  measured 
noist)  has  been  found  in  practice  to  compensate  almost  exactly 
or  this  loss. 

The  average  urea  content  in  urine  was  found  to  be  1-6%  in  the  case  of  patients 
mder  observation  in  hospital.  When  the  kidneys  are  damaged  the  concentration 
alls  below  that  figure.  That  the  specific  gravity  of  the  urine  is  consistently  low 
n  advanced  granular  kidney  disease  is  a  well  recognised  fact.  Salt  retention  is  a 
haracteristic  of  the  oedematous  or  tubal  type  of  nephritis  just  as  urea  retention 
5  characteristic  of  the  chronic  interstitial  or  cirrhotic  type. — C.  R.  Box,  Brit, 
ned.  J.,  i/1920,  356. 

Sodium  Hypobromite  Solution,  syn.  Payne’s  Reagent.  Sodium 
ivdroxide  100  g.;  distilled  water  250  ml.  Dissolve,  cool,  and  keep  iced  while 
dding  guttatim  bromine  25  ml.  Mix  and  dissolve.  This  solution  is  used  to 
stimate  the  amount  of  urea  in  a  given  quantity  of  urine.  On  adding  the  solution, 
litrogen  is  evolved  from  the  urea  and  is  measured  in  a  Doremus  ureometer. 

It  is  better  to  keep  the  bromine  separate;  it  may  be  used  in  “Sterules”  containing 
,  2,  3  and  4  ml.  respectively;  1  ml.  of  bromine  should  be  added  to  11  ml.  of  the 
olution  as  required.  In  place  of  these, 

Liquor  Bromi  (bromine  1  ml.,  potassium  bromide  1-5  g.,  distilled  water 
.s.  to  11  ml.)  may  be  used  in  equal  quantity  to  the  soda  solution. 

Apparatus.  100  ml.  graduated  tube  connected  at  the  lower  end  by  rubber 
Libing  with  a  levelling  tube,  and  at  the  upper  end  with  a  small  bottle.  The 
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bottle  is  closed  by  a  rubber  cork  having  two  holes  with  glass  tubing  through  tb 
holes,  one  being  connected  by  rubber  tubing  to  the  upper  end  of  the  graduate 
tube,  the  other  closed  by  a  short  piece  of  rubber  tubing  and  screw  clip.  The  bottl 
contains  a  small  test-tube  which  will  just  lie  obliquely.  Put  25  ml.  of  hypobromit 
solution  in  the  bottle  and  4  ml.  of  urine  into  the  test-tube.  Insert  cork  and,  wit 
screw  clip  open,  adjust  the  levelling  tube  until  water  in  the  graduated  tube  is  a 
the  0  mark;  close  clip.  Tilt  bottle  until  all  the  contents  of  the  test-tube  are  spille* 
into  the  hypobromite.  When  the  reaction  has  finished,  adjust  levels  and  read  of 
number  of  millilitres  of  gas  evolved.  Each  millilitre  of  nitrogen  x  0-0625  =  th 
percentage  of  urea  present.  For  full  details  see  Chemical  Methods  in  Clinica 
Medicine,  Harrison. 

Sodium  hypobromite  has  been  found  more  accurate  than  sodium  hypochlorite 
which  was  at  one  time  used  for  the  purpose — the  nitrogen  being  evolved  more 
rapidly  and  completely.  Sodium  hypochlorite  decomposes  urea  as  follows: — 
NH2 

CO  +3NaC10  =  3NaCl  +  2HzO  +  C02  +  No 

\nh2 

With  hypobromite  the  reaction  is  analogous. 

The  chief  cause  of  low  results  in  the  hypobromite  method  appears  to  be  the 
presence  of  undecomposed  urea,  this  difficulty  being  obviated  by  carrying  out 
the  reaction  in  warm  solution. — J .  chem.  Soc.  Abstr.,  ii/ 1 924,  591. 

A  further  explanation  which  has  been  given  for  the  decomposition  of  only 
90%  of  the  urea  present  (using  hypobromite)  is  that  sodium  cyanate  is  formed. — 
M.  D.  Donald,  Chem.  &  Drugg.,  ii/ 1925,  894. 

Xanthydrol  has  been  applied  to  the  quantitative  determination  of  urea  in 
urine  with  which  it  forms  dixanthylurea,  [0(C6H4)2CHNH]2C0.  Other 
constituents  of  urine  do  not  interfere. 

To  5  ml.  of  urine  add  3-5  ml.  of  glacial  acetic  acid  and  1  ml.  of  10%  solution 
of  the  reagent  in  methyl  alcohol,  followed  by  four  further  additions  of  1  ml.  at 
10-minute  intervals.  After  one  hour,  collect  the  precipitate  on  a  sintered  glass 
filter,  wash  twice  with  acetic  acid  (66%),  then  with  alcohol  and  finally  remove 
alcohol  with  water.  Grind  the  precipitate  with  small  portions  of  a  cold  mixture 
of  equal  volumes  of  N/l  potassium  dichromate  and  concentrated  sulphuric  acid, 
the  volume  of  the  mixture  being  gradually  increased  until  50  ml.  in  all  has  been 
added;  then  boil  for  5  minutes.  Cool,  dilute  to  2d0  ml.,  and  titrate  the  excess 
dichromate  in  an  aliquot  portion  by  means  of  iodide  and  sodium  thiosulphate. 
One  molecule  of  dixanthylurea  requires  58  atoms  of  oxygen,  and  1  ml.  of  N/l 
potassium  dichromate  is  equivalent  to  0-517  mg.  of  urea. — per  A.  D.  Mitchell, 
Lecture  to  Institute  of  Chemistry,  Oct.  19,  1934. 

Urease  Method  of  Estimating  Urea.  Mix  25  ml.  of  the  urine  with  a 
pinch  of  powdered  soya  bean  flour  (2  to  3  g.).  Allow  to  stand  overnight  covered 
with  a  small  layer  of  xylol  or  benzene.  Render  the  liquid  alkaline  with  strong 
sodium  carbonate  solution  and  distil  into  standard  hydrochloric  or  sulphuric 
acid  by  Kjeldahl’s  procedure.  Urease  only  attacks  urea,  1  molecule  of  urea 
producing  1  molecule  of  ammonium  carbonate  (NH4)2C03,  and  there  may  be 
present  a  small  amount  of  ammonium  salts  in  addition  to  free  ammonia.  Foi 
accurate  work  these  must  be  estimated  separately. 

Urease  Preparation.  Cover  200  g.  of  finely  powdered  soya  bean  with 
1000  ml.  of  water  and  keep  6  hours.  Treat  the  filtrate  with  96%  alcohol  (400  ml.) 
as  long  as  precipitate  forms.  Collect  and  dry  slowly  and  add  lactose  q.s.  to  100  g 
Keep  the  product  dry. — Biochem.  Z.,  1922,  134,  336,  per  Yearb.  Pharm .,  1923, 
154;  C.R.  Soc.  Biol.,  Paris,  1924,  b0>  6017,  per  Yearb.  Pharm.,  1924,  142. 

Urea  Nitrogen  Determination  by  Direct  Nesslerisation.  Urease  is  usee 
as  above  for  hydrolysis  of  the  urea,  either  in  the  form  of  the  enzyme  or  as  soy: 
bean  meal.  It  decomposes  urea  quantitatively  and  does  not  affect  other  con 
stituents  of  urine. 

Place  1  ml.  of  the  urine  in  a  100  ml.  graduated  flask.  Add  0-1  to  0-25  g.  of  soy: 
bean  meal  in  the  form  of  a  1  %  suspension.  Allow  to  stand  for  one  hour  at  roon 
temperature,  or  15  minutes  at  about  50°.  Add  25  ml.  of  water  and  1  ml.  o 
w-phosphoric  acid  solution  (25%)  and  mix,  then  add  1  g.  of  pure  blood  charcoal 
shake,  make  up  to  volume,  mix,  and  filter. 

(The  soya  bean  meal  suspension  is  made  thus:  Rub  5  g.  with  water  15  ml.  to  ; 
smooth  paste.  Add  more  water  q.s.  to  about  400  ml.  Add  100  ml.  of  alcohol 
10  to  15  ml.  of  this  are  used.  It  keeps  good  for  about  2  days.) 
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i  Place  5  to  20  ml.  of  the  filtrate  in  a  100  ml.  graduated  flask.  (The  amount 
iken  should  contain  0-7  to  1  -3  mg.  of  ammonia  nitrogen.)  Dilute  to  60  or  70  ml. 
esslerise  with  the  modified  Nessler  reagent,  v.  p.  325  and  compare  with  stan- 
ard  1  mg.  of  ammonia  nesslerised  in  another  100  ml.  flask). 

The  determination  of  minute  quantities  of  urea  by  hydrolysis  with  acid  at 
)0°  followed  by  nesslerisation. — J.  T.  Wearn  and  A.  N.  Pochards,  •/.  blot, 
hem.,  1925,  06,  275. 

URIC  ACID 

The  average  content  in  the  urine  is  0*05%  to  0-06%.  J  his 
L  derived  from  endogenous  and  exogenous  sources.  1  he 
xogenous  uric  acid  fluctuates  with  the  amount  of  nucleoprotein 
n  the  diet.  Estimations  of  uric  acid  in  the  urine  are  only  of 
alue  where  diet  is  known  and  uric  acid  excretion  over  a  period 
3  being  estimated.  In  gout  there  is  a  deficient  excretion  of  uric 
cid. 

Pratt  and  Barker  ( Endocrinology  and  Metabolism)  found  that 
ndogenous  excretion  in  20  gouty  patients  was  250  g.  per  diem 
;ompared  with  390  mg.  in  20  normal  patients. 

When  pure,  uric  acid  occurs  as  white  crystals,  very  slightly 
oluble  in  water,  insoluble  in  alcohol  and  ether. 

Heated  to  dryness  on  a  water-bath  with  a  little  nitric  acid  or 
potassium  chlorate  and  hydrochloric  acid  in  a  white  dish,  cooled, 
ind  a  little  ammonia  solution  added,  gives  a  red  colour — the 
Murexide  Reaction . 

DETERMINATION 

Hopkins*  Method. — To  100  ml.  of  sample  add  about  30  g.  of  ammonium 
diloride  in  powder,  dissolve  as  completely  as  possible,  or  a  small  quantity  may 
■emain  undissolved,  add  a  little  ammonia  to  neutralise  and  allow  to  stand  for  1<> 
ninutes.  Filter  off  the  precipitated  acid  ammonium  urate,  wash  with  saturated 
immonium  sulphate  solution  and  rinse  off  the  precipitate  from  the  filter  with 
vater  to  100  ml.  Add  20  ml.  concentrated  sulphuric  acid  to  raise  temperature 
)f  the  liquid  to  about  60°,  or,  if  necessary,  warm  to  that  temperature.  'Titrate 
vith  N/20  potassium  permanganate  (1-58  g.  in  1  litre),  taking  as  end-reaction 
he  point  at  which  the  permanganate  ceases  to  be  instantly  decolorised.  Each 
tlI.  of  the  permanganate  solution  =  0-00375  g.  uric  acid. 

Gowland-Kopkins’  Method  is  the  same  as  the  above  until  the  acid 
immonium  urate  has  been  washed  with  ammonium  sulphate  solution,  then 
proceed  as  follows: — Wash  off  the  precipitate  into  a  small  beaker  with  a  jet 
)f  hot  water,  add  a  little  hydrochloric  acid,  and  heat  just  to  boiling.  Allow  to 
;tand  two  hours  in  the  cold.  Collect  the  separated  uric  acid,  measuring  the 
filtrate  at  the  same  time,  for  which  an  allowance  of  1  mg.  must  be  added  on  to 
;he  final  result  for  every  15  ml.;  it  need  not  exceed  20  to  30  ml.  Wash  the  uric 
icid  crystals  with  a  little  distilled  water,  rinse  off  the  filter  with  hot  water, 
varm  with  sodium  carbonate  till  dissolved  and  make  up  with  water  to  100  ml. 
Mid  20  ml.  of  sulphuric  acid  and  titrate  with  permanganate  as  above,  adding  it 
dowly  towards  the  end  of  the  reaction,  the  finish  being  the  first  appearance  of 
i  pink  colour  which  is  permanent  for  an  appreciable  interval.  Previously  the 
disappearance  of  the  colour  is  instantaneous. 

Phosphotungstic  Acid  Test.  (A  rapid  approximation.)  Mix  about  10  ml. 
)f  urine  with  3  ml.  of  solution  of  potash,  add  20  drops  of  a  20%  solution  of 
phosphotungstic  acid.  Uric  acid  causes  a  blue  colour  which  varies  in 
depth  with  the  proportion  present.  Tdie  method  is  not  applicable  for  anything 
ipproaching  an  accurate  colorimetric  estimation  since  the  colour  fades  rapidly. 
Jse  a  standard  for  comparison  of  1  in  50,000  uric  acid. 

The  test  can  also  be  conducted  by  heating  the  urine  with  solution  of  potash 
ind  a  5%  solution  of  phosphotungstic  acid,  which  gives  a  lilac  colour.  The 
ntensity  can  be  compared  with  that  given  by  a  standard  solution  of  uric  acid 
.  in  1000. 
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The  following  modification  of  FolhTs  method  for  the  colorimetr: 
determination  of  uric  acid  avoids  difficulties  due  to  the  turbidity  of  the  firu 
solutions: — 1  ml.  or  more  of  urine  is  mixed  with  3  ml.  of  water  and  3  ml.  Folin. 
acid  silver  lactate  solution,  allowed  to  stand  in  the  dark  for  a  few  minutes,  ar 
centrifuged.  The  precipitate  is  dissolved  in  5  ml.  of  Folin’s  cyanide  and  ure- 
reagent  (see  below),  and  the  solution  transferred  quantitatively  to  a  100  ml.  flag, 
by  means  of  2  portions  of  10  ml.  each  of  10%  sodium  carbonate  solution  an. 
5  ml.  of  water.  5  ml.  of  uric  acid  reagent  is  added,  the  contents  mixed  an 
then  after  5  minutes  diluted  to  100  mis.,  and  the  colour  compared  with  a  standar 
prepared  by  diluting  to  100  ml.  5  ml.  of  standard  uric  acid  solution  containim 
0-1  mg.  of  uric  acid  per  ml.,  5  ml.  of  cyanide  and  urea  reagent,  20  ml.  of  10®* 
sodium  carbonate  solution,  and  5  ml.  of  the  uric  acid  reagent. — H.  B.  Sal' 
Biochem.  J.,  1931,  1720. 

The  acid  silver  lactate  solution  is  prepared  by  dissolving  100  g.  of  silver 
lactate  in  700  ml.  of  water  containing  100  ml.  of  lactic  acid  (85%)  partly  neutral 
ised  by  100  ml.  of  10%  sodium  hydroxide. — O.  Folin,  J.  biol.  Chem.,  1922 
54,  153. 

Cyanide-Urea  Reagent.  Add  50  g.  of  sodium  cyanide  to  700  ml.  of  watei 
and  stir  until  dissolved.  Add  300  g.  of  pure  urea  and  stir  until  practically 
complete  solution  is  obtained.  Transfer  to  a  2  litre  flask,  add  5  to  6  g.  of  pun 
calcium  oxide  and  shake  for  5  minutes.  Filter  and  store  in  tightly  stopperec 
bottles. — O.  Folin,  J.  biol.  Chem.,  1930,  86,  179. 


BLOOD 

Blood  Corpuscles. — The  red  blood  corpuscle  has  an 
average  diameter  of  7-5^x  =  53^3-  inch.  It  is  discoid  in  shape 
with  indentations  in  the  two  sides.  Occasionally  it  is  smaller, 
e.g.,  6jU  (=  inch).  Price-Jones  determined  the  diametei 

in  normal  human  blood  to  be  6 /j,  to  8-75 /jl — with  an  average  ol 
7*4 fjt,  whilst  in  pernicious  antemia  the  diameter  varied  from  4 fj 
to  11-75  fi ,  and  the  average  diameter  of  five  successive  100  cells 
was  8-0/jl. 

In  disease  it  may  reach  8  to  10/x=  3tV^  to  2^Vo  inch,  i.e.. 
anisocytosis,  or  irregularity  in  size;  further,  in  disease,  the  corpuscles 
may  exhibit  poikilocytosis,  i.e.,  irregularity  in  shape.  In  examina¬ 
tion  of  films,  vacuolation  should  be  noticed,  as  also  irregularity 
in  staining  (polychromatophilia).  With  regard  to  abnorma' 
red  cells — these  are  mainly  of  two  kinds,  (1)  those  like  normal 
cells  without  nuclei,  (2)  nucleated.  The  group  (1),  where  they 
have  special  designations,  have  names  ending  in  cyte  ( microcyte 
megalocyte ,  etc.,  based  on  the  type  of  the  normal  corpuscle  which 
is  called  an  erythrocyte ),  whilst  the  nucleated  forms  have  names 
ending  in  blast.  In  this  group  are  norrtioblasts  and  megaloblasts. 

For  details  of  zvhite  corpuscles  v.  p.  342. 

Precipitin  Test  for  Blood.  Precipitins  are  formed  when  the  serum  o 
one  kind  of  animal  is  introduced  into  the  body  of  another  species,  e.g.,  th< 
serum  of  a  horse  injected  into  a  goat  causes  the  serum  of  the  goat  to  be  capabh 
of  forming  a  precipitate  with  nonnal  horse  serum. 

In  using  the  test  for  forensic  purposes  a  rabbit  is  injected  with  human  blooc 
serum.  The  serum  of  the  rabbit,  “anti-human  serum,”  when  dropped  intc 
a  clear  solution  of  human  serum  causes  a  precipitate — not  with  the  serum  frorr 
another  animal.  The  principal  difficulty  in  the  test  is  to  obtain  from  the  rabbi 
an  anti-human  precipitating  serum  of  the  proper  strength.  To  be  thoroughly 
reliable  and  specific  the  formation  of  the  precipitate  must  begin  in  five  minute 
and  be  complete  in  thirty  minutes.  Old  blood-stains  respond  as  well  as  recent 
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A  human  blood-stain  taken  up  with  normal  saline  and  some  anti-human 
3rum  added  gives  a  white  cloudy  ring — not  so  the  stains  from  animal  blood, 
pecific  sera  injected  into  a  rabbit  form  an  equally  specific  anti-serum  in 
ther  words,  human  anti-serum  will  infallibly  detect  human  blood;  a  horse 
nti-serum  will  detect  horse’s  blood,  and  so  on. — Pharm.  J i/1911,  202. 

Indian  experience  with  the  test  was  that  it  is  absolutely  trustworthy-  the 
taction  is  not  effected  by  the  decomposition  of  the  blood,  by  heat,  etc.  howl’s 
lood  used  instead  of  rabbit’s.  Failures  with  goat’s  and  monkey’s  blood. 
bit.  med.  J.,  i/1911,  1481. 

Recent  description  of  the  technique  of  the  precipitin  test. — Analyst ,  1928,  5. 
Hydatid  Fluid  may  be  used  to  give  precipitin  test  as  aid  in  diagnosis, 
interaction  between  hydatid  fluid  and  serum  from  hydatid  patients  has  been 
btained. 

Hydatid  disease.  Complement-fixation  as  mode  of  diagnosis.  Found  to  be 
f  considerable  value  in  the  few  cases  available — positive  results  are  conclusive, 
egative  difficult  to  interpret.  Hitherto  the  method  of  diagnosis  has  been  the 
erification  of  eosinophilia — this  is,  however,  characteristic  of  almost  every 
)rm  of  vermiform  parasite. — Lancet ,  ii/1910,  377. 

Hydatid  Skin  Test.  Intradermal  injection  of  hydatid  fluid  preserved  with 
•5%  phenol  a  very  satisfactory  method  of  diagnosis.  About  0-1  ml.  injected, 
'ositive  result  shown  by  formation  of  a  wheal  and  a  spreading  erythema, 
losinophilia  is  very  often  absent  in  hydatid  disease. 

Blood  in  urine  may  be  present  in  gross  amount,  when  the  urine  is  red,  or 
l  small  quantity,  when  it  is  characteristically  “smoky.”  Mere  traces  of  blood 
re  not  discernible  by  the  naked  eye.  The  most  sensitive  test  for  blood  in  urine 
i  the  microscopical  examination  of  the  centrifuged  deposit  for  the  presence  of 
sd  cells.  Haemoglobinuria,  such  as  occurs  in  paroxysmal  haemoglobinuria, 
/here  only  the  haemoglobin  and  not  the  red  cells  is  present,  will  not  of  course 
e  detected  by  this  test. 

Spectroscopic  examination  of  urine  will  show  characteristic  absorption  bands 
f  oxyhaemoglobin  unless  the  specimen  is  old  or  decomposing  when  some  may 
ave  become  methaemoglobin  also  having  a  characteristic  spectrum.  Chemical 
jsts  for  blood  all  depend  upon  the  haemoglobin,  in  conjunction  with  some 
xidising  agent,  bringing  about  the  production  of  some  coloured  oxidation 
roduct.  The  most  useful  of  these  chemical  tests  is  the  Amidopyrine  (pyr- 
midon)  Test  carried  out  as  follows:  To  about  5  ml.  of  urine  add  2  drops  of 
cetic  acid  (33%).  On  the  surface  of  this  mixture  in  a  test-tube  carefully  layer 
bout  1  ml.  of  5%  amidopyrine  in  alcohol.  Drop  in  5  to  6  drops  of  10  vol.  hydrogen 
eroxide.  The  presence  of  blood  will  be  shown  by  the  development  of  a  mauve 
ing  at  the  junction  of  the  two  liquids.  Iodides  in  the  urine  give  a  false  positive 
cid  their  presence  must  be  excluded. 

Benzidine  Test  for  Blood  in  Urine  and  Pathological  Material.  Benzi- 
ine,  syn.  p-diaminodiphenyl.  NH2-C6H4C6H4NH2.  Grey  crystalline 
owder,  soluble  1  in  19  of  90%  alcohol,  insoluble  in  cold  water. 

(Benzidine  hydrochloride  is  insoluble  in  90%  alcohol  and  in  water.) 

Employ  a  1  %  solution  of  the  base  in  90%  alcohol  or  1  %  solution  in  a  mixture 
f  equal  parts  of  glacial  acetic  acid  and  water.  Whichever  is  used  the  result  is 
ractically  identical.  There  is  merely  a  difference  in  the  shade  of  blue  produced 
i  the  presence  of  blood. 

To  apply  the  test  add  to  2  ml.  of  the  benzidine  solution  about  the  same 
uantity  of  20  volume  hydrogen  peroxide.  Mix  and  add  2  ml.  of  the  liquid  to 
e  tested.  A  blue  colour  forms  at  once  if  blood  is  present.  The  density  of  the 
:>lour  corresponds  to  the  amount  of  blood.  Always  conduct  a  control  with 
ormal  material  alongside. 

Alternatively,  mix  2  ml.  of  the  specimen  with  a  few  drops  of  benzidine 
>lution  and  layer  carefully  with  ozonic  ether.  In  this  case  a  blue  ring  is  formed. 
By  the  above  test  1  of  blood  in  1000  of  liquid  is  easily  detected.  Indeed,  far 
nailer  amounts,  even  1  in  100,000,  are  stated  to  have  been  detected. 
Diastases,  zymases  and  fruit  juices  give  a  similar  reaction.  A  positive  reaction 
oes  not  prove  the  presence  of  blood,  but  a  negative  proves  its  absence. 

The  test  is  less  specific  if  material  has  been  strongly  heated. —  Brit  chem 
bstr.,  1928,  1046. 

Tablets  of  benzidine  oi  g.  and  sodium  perborate  o  i  g.  Just  before 
}e,  dissolve  a  tablet  in  10  ml.  of  glacial  acetic  acid,  If  a  suspected  spot  on  an 
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article  of  clothing,  etc.,  is  to  be  examined,  it  is  moistened  with  a  drop  of  norm;; 
saline  and  well  rubbed  with  a  glass  rod.  The  drop  is  then  absorbed  in  a  sma 
piece  of  absorbent  cotton  wool  and  the  spot  at  once  treated  with  a  few  drops  c 
the  reagent.  In  presence  of  blood  a  blue  colour  is  seen.  The  benzidine  test  a 
very  sensitive  and  simple. 

Weber’s  Guaiacum  Test.  Make  an  ether  extract  as  above  and  add  8  to  1 
drops  of  guaiacum  tincture  and  hydrogen  peroxide.  Definite  blue  colour  k 
2  minutes.  For  albumin  add  equal  volume  of  saturated  solution  of  ammoniuix 
sulphate,  filter,  acidify  and  warm. — R.  Coope,  Lancet,  ii/ 1 920,  291. 

Ozonic  Ether  and  Guaiacum  Test.  Add  a  drop  or  two  of  tincture  o> 
guaiacum — guaiacum  resin  1  in  alcohol  (90%)  q.s.  to  10 — to  a  small  quantity 
of  the  urine,  shake  and  “layer”  ozonic  ether  on  to  the  mixture.  A  blue  colou 
at  once,  or  on  standing,  indicates  presence  of  blood — iodine  in  the  urine  also 
gives  this  colour  (e.g.,  if  patient  has  been  treated  with  iodides).  Further,  pu; 
gives  it  with  guiacum  tincture  alone,  the  colour  disappearing  on  heating. 

Modified  Guaiacum  Test  using  Sodium  Perborate. — To  about  5  ml 
of  the  liquid  add  1  to  5  drops  of  fresh  saturated  alcoholic  solution  of  guiacun 
resin,  then  about  1  g.  of  sodium  perborate  and  about  10  ml.  of  30%  acetic  acid 
shake  the  mixture  once  and  pour  alcohol  carefully  into  the  tube  to  form  ; 
separate  layer, — a  blue  or  blue-green  colour  at  the  junction  in  5  minutes  wil 
be  formed,  or  green  if  only  a  trace.  The  guaiacum  resin  used  must  show  £ 
brown,  not  a  greenish  fractured  surface. 

This  test  is  said  to  mdicate  0-02  g.  of  blood  per  litre,  i.e.,  1  in  50,000.  It  is  abou 
five  times  as  delicate  as  the  Ozonic  Ether  Test.  A  green  colour  should  be  dis¬ 
regarded  since  a  blank  test  gives  a  green.  Fresh  solution  of  guaiacum  is  stated  U 
have  no  advantage  over  seven  months’  old  simple  tincture  of  guaiacum. 

Blood  Stains  on  Clothing ,  etc. — Plunge  the  cloth  into  boiling  water  for  ; 
few  minutes,  place  on  slide  and  add  a  few  drops  of  ammonium  sulphide.  Examim 
microspectroscopically  for  absorption  bands  of  haemochromogen.  May  b< 
increased  by  10%  potassium  cyanide  solution.  If  on  a  weapon  or  piece  o 
jewellery,  moisten  with  ammonium  sulphide,  scrape  off  sufficient  and  examini 
as  before. 

Oxy haemoglobin  in  solution  with  a  little  sodium  chloride  evaporated  ove: 
sulphuric  acid  to  syrupy  consistence.  Mixed  with  fifteen  times  its  volume  o 
glacial  acetic  acid  and  heated  on  a  water-bath  for  several  hours  the  mixture  yields 
on  cooling,  flat  rhombic  crystals  of  haematin  hydrochloride  with  dark  viole 
colour  and  lustre — this  is  one  of  the  recognised  tests  for  blood  stains. 

The  guaiacum  test  is  highly  spoken  of.  The  stain  must  give  a  re( 
aqueous  extract  yielding  no  coloration  to  a  straw-coloured  solution  o 
guaiacum  in  alcohol  90%  when  applied  by  itself,  but  a  blue  coloration  withii 
one  second  on  further  addition  of  hydrogen  peroxide.  Oxidisers  and  enzyme 
give  a  reaction  with  guaiacum  solution  alone.  Blood  does  not. — Analyst 
1912;  Yearb.  Pharm.,  1913,  40. 

Chloral  solution  to  extract  blood  stains.  The  stain  is  moistened  wit) 
acetic  acid  and  then  soaked  in  a  70%  to  80%  solution  of  chloral  hydrate  for  on 
or  several  hours  if  necessary.  To  the  solution  add  a  few  drops  of  the  reagen 
(guaiacum  or  benzidine),  then  add  hydrogen  peroxide  10  volume  strength 
diluted  with  double  volume  of  alcohol  and  slightly  acidified  with  acetic  aci< 
(carefully  superposed).  The  presence  of  pyridine  greatly  accelerates  an< 
intensifies  the  reactions. 

Haemochromogen  Crystal  Test.  Reagent — Takayama’s  Solution  2  (ai 
improvement  on  an  earlier  solution  1,  used  in  1912).  Caustic  soda  solutioi 
10%  3  ml.,  pyridine  3  ml.,  saturated  grape  sugar  solution  3  ml.,  distilled  wate 
7  ml.  The  solution  keeps  for  one  to  two  months. 

Two  or  three  drops  are  added  to  a  small  piece  of  the  suspected  material  on 
slide  and  covered  with  a  cover  glass.  Salmon-pink  crystals  of  characteristi 
appearance  usually  appear  within  6  minutes  in  the  cold.  By  warming  the  slid 
until  bubbles  just  appear  the  crystals  are  formed  almost  at  once.  In  the  man 
types  of  stains  tested  the  haemochromogen  crystals  were  readily  obtained  cold 
whereas  in  some  cases  haemin  crystals  were  not  obtained  at  all,  or  only  wit] 
difficulty. — D.  J.  A.  Kerr  and  V.  H.  Mason,  Brit.  med.  J .,  i/1926,  134. 

Kastle-Meyer  Test.  (Meyer’s  phenolphthalin  reagent,  as  described  unde 
Faeces,  is  used.) 

The  technique  consists  in  adding  10  to  20  drops  of  the  reagent  to  the  suspect e 
blood-stained  surface,  then  adding  a  few  drops  of  fresh  20  vol.  hydrogen  peroxidt 
If  blood  is  present,  a  deep  permanganate  colour  develops  almost  immediately 
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ae  test  is  of  value  for  detecting  haemoglobin. — J.  Glaister,  Brit.  med.  J., 
1926,.  650. 

Doubt  as  to  reliability  of  the  test.  Aspirin  and  other  drugs,  also  a  red  meat 
:et,  may  confuse.  Cannot  be  accepted  in  a  court  of  law. — D.  Kerr,  Brit.  ?ned. 
,  i/1926,  721. 

HAEMOGLOBIN  DETERMINATION 

Although  the  determination  of  the  amount  of  haemoglobin  is  one 
/  the  most  important  of  all  the  chemical  tests  of  the  blood,  yet 
,  a  rule  it  is  the  one  which  is  determined  with  less  care  and  by 
methods  more  inaccurate  than  those  in  use  for  any  other  constituent 
the  body.  There  are  three  methods  in  common  use. 

Carbon  Monoxide  Method.  The  Haldane  modification  of  Gowers’ 
ethod  is  the  best  known.  The  graduated  tube  is  filled  to  the  mark  10  with 
stilled  water  and  20  cu.  mm.  of  blood  added.  The  haemoglobin  is  then  converted 
to  carboxyhaemoglobin  by  allowing  a  stream  of  coal  gas  to  play  over  the  diluted 
ood  for  a  few  minutes.  Water  is  then  added  drop  by  drop  until  the  tint  of 
e  standard  tube  is  matched.  The  standards  tend  to  fade  and  it  is  as  well  to 
ive  the  instrument  checked  occasionally. 

Acid  Haematin  Method.  In  the  Sahli  haemoglobinometer  and  its  modifi- 
tions  (Hellige,  Newcomer,  etc.)  the  blood  is  diluted  with  N/10  hydrochloric 
id,  which  converts  the  hajmoglobin  into  acid  haematin,  which  is  a  brownish 
ispension.  This  colour  is  more  easy  to  match  than  that  of  whole  blood  and 
e  necessity  for  a  supply  of  coal  gas  (one  of  the  disadvantages  of  the  Haldane 
>paratus)  is  avoided. 

The  actual  method  of  diluting  the  blood  varies  with  different  models.  In 
>me  the  graduated  tube  is  filled  to  the  mark  10  with  N/10  hydrochloric  acid, 
id  20  cu.mm,  of  blood  collected  in  a  pipette  is  added;  then  distilled  water  is 
Ided  drop  by  drop  until  the  tint  of  the  standard  tube  is  matched. 

I  others  the  blood  is  collected  in  a  special  diluting  pipette  which  is 
iled  to  the  mark  1  with  blood  and  then  filled  up  to  the  mark  101  with  N/10 
^drochloric  acid,  the  pipette  is  then  well  shaken  to  ensure  proper  mixing  and 
ie  contents  of  the  pipette  are  run  into  a  special  rectangular  cell.  The  standard 

a  movable  wedge  which  is  adjusted  until  the  tints  match. 

Originally  the  standard  was  a  solution  of  acid  haematin,  but  this  was  found  to 
de  badly  and  most  instruments  now  employ  a  rod  or  wedge  of  coloured  glass 
hich  is  said  to  be  permanent  in  colour. 

It  is  important  to  remember  that  the  colour  of  the  solution  of  acid  haematin 
■adually  increases  in  intensity,  and  accordingly  the  reading  should  be  made  at 
standard  time  after  collection  of  the  sample.  (About  95%  of  the  colour  is 
tained  in  10  minutes  and  after  one-half  to  one  hour  the  change  is  insignificant.) 
arther,  as  in  all  colour-matching  procedures,  readings  should  be  made  with  a 
riform  source  of  light  and,  in  making  comparisons,  several  rapid  readings 
Lould  be  made  and  the  average  of  these  taken;  otherwise  the  eye  will  become 
tigued  and  the  reading  will  be  erroneous. 

Direct  Method.  This  was  the  original  method  employed  by  Gowers,  but 
ost  of  the  instruments  are  now,  owing  to  their  inaccuracy,  only  of  historic 
terest.  The  only  one  in  common  use  is  the  Dare  Ha;moglobinometer,  in  which 
thin  film  of  undiluted  blood  is  compared  with  a  glass  disc  of  graduated  colour 
ider  standard  lighting  conditions:  a  reading  can  be  obtained  very  rapidly, 
it  the  apparatus  is  costly  and  gives  readings  which  are  accuiate  to  only  20% 
30%. 

Recently  a  photoelectric  spectrohaemoglobinometer  has  been  devised  which 
ves  very  accurate  results  (J.  Lab.  clin.  Med.,  1930,  15,  483),  but  its  use  is 

II  limited  to  the  laboratory,  and  the  same  applies  to  the  oxygen  capacity 
ethod  of  Van  Slyke  and  the  quantitative  estimation  of  the  iron  content  of 
e  blood. — J.  biol.  Chem.,  1927,  74,  385. 

ESTIMATION  OF  CORPUSCLES 

One  cubic  millimetre  of  blood  contains  normally  about  5,000,000  to  6,000,000 
d  corpuscles  in  man,  and  about  4,500,000  in  woman.  The  average  number 
white  corpuscles  per  cubic  millimetre  is  about  7000  to  8000  in  adults  and 
,000  in  children. 
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The  haemacytometer  chiefly  used  is  the  Thoma-Zeiss  or  Thoma-Hawksle 

This  consists  of  a  micrometer  slide  divided  into  16  squares,  each  again  bei 
divided  into  16  smaller  squares.  It  has  two  pipettes,  one  for  diluting  the  bk> 
1  to  100,  for  counting  the  red  corpuscles,  while  the  other  which  dilutes  t 
blood  10  times  is  intended  for  estimation  of  the  leucocytes.  The  number 
red  corpuscles  seen  in  4,  6,  or  if  great  accuracy  is  required,  16  (largo 
squares,  i.e.,  in  64,  96  or  256  smaller  squares,  is  counted. 

Estimation  of  Red  Corpuscles.  To  ascertain  the  number  in  1  cu.mm, 
blood,  knowing  the  volume  of  the  cube  standing  on  each  small  square  to  be 
cu.  mm.,  multiply  the  total  number  of  red  corpuscles  counted  by  4000  times  h 
number  of  times  of  dilution  of  the  blood ,  and  divide  the  result  by  the  number 
small  squares  in  which  red  corpuscles  have  been  counted.  It  is  desirable  to  cour 
the  corpuscles  touching  and  overlapping  the  two  adjacent  boundary  lines  c 
the  left  upper  corners  of  the  squares,  but  those  on  or  overlapping  the  other  tv 
sides  are  excluded  to  compensate. 

The  normal  dilution  is  1  to  200;  in  polycythasmia  1  to  400;  and  in  excessh 
anaemia  1  to  100  may  be  used.  5  or  6  corpuscles  per  square  are  a  convenier 
number  for  counting. 

The  Thoma-Zeiss  cell  is  mm.  deep  and  each  side  of  a  small  square  is  ; 
mm.,  hence  the  above  figure  4000  cu.  mm.  as  the  volume  of  a  small  square. 

The  Burker  counting  chamber,  in  which  there  are  two  rulings  separated  t 
an  H-shaped  moat,  greatly  facilitates  filling  the  chamber,  and  the  modifie 
Neubauer  ruling  makes  the  actual  counting  much  quicker  and  easier. 

Gowers’  Haemocytometer  Solution  is  still  used  as  a  diluent.  Sodiui 
sulphate  104  grains,  acetic  acid  1  drachm,  distilled  water  4  ounces.  Filter. 

Hayem’s  Solution  is  also  employed.  Sodium  chloride  2,  sodium  sulphate 
mercuric  chloride  0-5,  water  200. 

Toison’s  Solution  is  also  employed.  It  stains  the  leucocytes  (see  below 

Wright’s  Diluting  Fluid  for  counting  red  corpuscles.  Sodium  chloride 
mercuric  chloride  0-2,  distilled  water  to  100. 

The  “Colour  Index”  is  the  index  of  corpuscular  richness.  It  is  obtained  1 
dividing  the  percentage  of  haemoglobin  by  the  percentage  of  red  corpuscle 
With  the  normal  of  red  corpuscles  as  5,000,000  and  the  haemoglobin  at  100  tl 
index  jnr  =  l-  In  a  case  of  red  corpuscles  4,000,000  (  =  80%  of  normal)  ar 
haemoglobin  40%,  the  index  would  be  i°  =  0-5. 

Estimation  of  Leucocytes  may  be  conducted  in  a  similar  manner,  by  tl 
Thoma-Zeiss  instrument,  but  in  this  case  it  is  desirable  to  stain  them  befo 
counting  by  using  Gowers’  diluting  fluid,  with  an  appreciable  addition 
Lb  flier’s  methylene  blue,  or  by  Toison’s  Solution.  (Dissolve  methyl  violet  5  . 
0-025  g.  in  a  mixture  of  glycerin  30  ml.  and  water  80  ml.  Dissolve  separate 
sodium  sulphate  8  g.  with  sodium  chloride  1  g.  in  water  80  ml.  Mix  and  filtei 
Leucocytes  stain  violet,  red  corpuscles  greenish.  For  accuracy,  count  as  mai 
squares  as  possible. 

A  further  formula  for  the  staining  fluid  is  solution  of  formaldehyde  1  ■ 
sodium  chloride  0-5,  sodium  sulphate  2-5,  methyl  violet  0-01,  water  100. 

Another  method  is  to  use  a  3%  aqueous  acetic  acid  solution  tinted  wi 
methylene  blue  or  gentian  violet  as  diluent;  in  this  the  red  corpuscles  becor 
invisible  while  the  leucocytes  remain  visible,  and  the  blood  need  only  be  dilut 
1:10  thus  increasing  the  accuracy  of  the  count. 

Leucocytes,  a  Simple  Method  of  Counting.  To  stain,  a  3%  sodiu 
chloride  solution  deeply  coloured  with  gentian  violet  is  sufficient.  It  is  simpl 
to  count  whole  microscopic  fields  of  known  area  rather  than  squares.  Employii 
the  1  in  20  pipette,  count  whole  microscopic  field,  not  the  squares,  move  tl 
draw-tube  of  microscope  into  such  position  that  squares  in  diameter  (Thom 
Zeiss  scale)  are  in  view.  The  cubic  contents  of  this  =T(%  cu.  mm.  Make  a  ma 
on  the  draw-tube — to  be  used  for  all  occasions.  Count  twenty  fields  with  abo 
dilution,  and  add  two  cyphers  to  the  number  so  obtained. 

Total  and  Differential  Count  Simultaneously.  By  using  Kristensor 
fluid  it  is  possible  to  perform  a  red  and  white  count,  a  differential  white  corn 
and  a  platelet  count  with  one  specimen  of  blood.  The  blood  is  diluted  (1:2 
in  a  pipette  in  the  ordinary  way  with  the  following  fluid: — sodium  citrate  2-5  j 
mercuric  chloride  0-005  g.,  brilliant  cresyl  blue  0-5  g.,  water  250  ml.  Befo 
use  it  is  mixed  with  an  equal  quantity  of  aqueous  5%  urea.  The  leucocyt 
are  so  well  stained  that  with  a  little  practice  a  reasonably  accurate  different 
count  may  be  performed,  but  the  platelet  count  will  tend  to  be  lower  than 
actually  is  owing  to  the  adhesion  of  platelets  to  the  wall  of  the  pipette. 
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BLOOD  STAINING 

To  make  films,  prick  patient’s  finger,  press,  let  first  drop  ol 
lood  fall  away,  place  the  next  drop  (small)  on  the  centre  of  a 
sally  clean  J  in.  square  cover  slip.  Superimpose  another  and 
ull  off  so  that  the  film  is  thin  and  even — not  “ridges”  and 
valleys” — and  dry  in  the  air.  No  fixing  is  necessary,  the  methyl 
lcohol  in  the  stain  (Leishman,  etc.)  does  this. 

To  Clean  Cover  Slips.  Place  the  cover  slips  in  pure  nitric 
cid  for  24  hours,  stirring  occasionally  to  ensure  that  the  acid 
lomes  in  contact  with  all  the  slips,  wash  in  running  water  for  the 
ame  time  and  keep  in  a  well-stoppered  bottle  in  spirit  until 
equired.  Just  before  use  the  requisite  number  are  removed  from 
he  spirit  with  forceps  and  dried  either  by  burning  the  spirit  off 
>r  by  polishing  with  a  piece  of  well  washed  linen. 

The  older  methods  of  staining  the  films  (Ehrlich’s  Triacid, 
Ehrlich’s  Triple  Stain  and  Jenner’s  Stain)  have  been  entirely 
.uperseded  by  Leishman’s  Stain  and  its  modifications. 

Romanowsky’s  Stain,  Leishman’s  Modification.  There  are  various 
nodes  of  making  and  applying  this  stain.  The  following  as  suggested  by 
_>eishman  gives  the  best  results  (the  fixing  and  staining  is  done  in  one  process 
;o  that  fixing  by  heat  is  unnecessary): — 

This  is  a  solution  in  pure  methyl  alcohol  of  an  eosin-methylene-blue-precipi- 
ation  compound,  0-15  g.  of  the  compound  being  dissolved  in  100  ml.  of  methyl 
ilcohol.  (The  methyl  alcohol  must  be  neutral  in  reaction  and  acetone-free.) 
fhe  solution  thus  formed  is  a  clear  dark-blue  liquid  showing  a  green  iridescence 
jy  reflected  light.  The  stain  is  used  by  preparing  films  of  blood  in  the  usual 
vay  on  clean  cover  glasses,  and  allowing  to  dry  in  the  air.  The  films  should  be 
is  thin  as  possible.  Three  or  four  drops  of  the  stain  are  dropped  on  to  the  film 
ind  the  cover  glass  is  rotated,  no  attempt  being  made  to  check  evaporation. 
\fter  about  half  a  minute  six  or  eight  drops  of  water  are  added,  and  allowed  to 
nix  by  rotating  with  the  stain,  and  staining  is  allowed  to  proceed  for  5  minutes; 
n  certain  cases  10  minutes  may  be  necessary.  The  film  is  now  washed  with 
distilled  water,  and  a  few  drops  of  the  water  are  allowed  to  remain  on  it  for 
l  minute.  It  is  finally  dried  without  heating  and  examined  with  an  oil  immersion 
ens. 

The  following  results  should  be  obtained: — Nuclei  are  stained  a  reddish- 
Durple,  cytoplasm  tends  to  be  very  pale  blue,  neutrophile  granules  are  a  dirty 
)ink,  eosinophilic  ones  copper-red,  basophilic  ones  metachromatic  purple,  and 
izurophilia  is  shown  by  a  cherry-red  colour,  but  only  with  specimens  of  the 
;tain  that  have  been  stored  for  some  time.  Red  corpuscles  are  copper-red 
mless  they  are  polychromasic,  when  they  are  a  dirty  pink,  but  slight  degrees 
)f  this  are  not  shown  by  this  stain.  Blood  platelets  are  purplish  with  reddish 
granules,  malarial  parasites  stain  blue  with  red  chromatin  granules  (vide  also 
nalarial  parasites  this  volume).  Bacteria  stain  a  light  blue. 

It  is  important  that  the  distilled  water  employed  should  be  neutral;  if  slightly 
icid,  the  eosinophile  granules  will  stain  very  brightly,  but  the  nuclei  will  be 
fery  faint;  if  alkaline,  the  red  cells  will  be  bluish  and  the  cytoplasmic  granules 
vill  not  be  stained.  If  there  is  difficulty  in  obtaining  a  satisfactory  result  the 
4aden  Buffer  solution  described  below  can  be  used  to  replace  the  distilled 
vater  with  advantage. 

Pappenheim’s  Panoptic  Method  is  to  be  recommended  if  very  fine 
:ytological  detail  is  desired.  Stain  the  air-dried  films  in  May-Grunwald’s 
tain  face  downwards  in  a  covered  vessel  for  3  minutes;  add  an  equal  quantity 
>f  Haden’s  Buffer  solution  (6-63  g.  of  chemically  pure  crystalline  potassium 
icid  phosphate  and  2-56  g.  of  anhydrous  basic  sodium  phosphate  dissolved  in 
.  litre  of  distilled  water;  this  solution  should  have  a  of  6-4)  and  stain  for 

minute  more;  place  the  film  without  washing  into  the  following  solution: 
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Haden’s  solution,  5  ml.;  Panchrom  (or  Giemsa’s  stain),  5  drops;  orange-G 
methyl  green  stain,  2  drops.  Stain  in  this  mixture  for  6  to  12  minutes.  (Th 
orange-G-methyl  green  stain  is  prepared  as  follows:  Equal  parts  of  1%  aqueom 
solutions  of  orange-G  and  methyl  green  are  mixed.  The  heavy  precipitate  tha 
results  is  collected,  dried  and  dissolved  to  saturation  in  pure  methyl  alcohol,  am 
constitutes  the  stain.)  The  films  are  then  washed  in  Haden’s  solution  for  3' 
seconds  and  dried  at  room  temperature.  Distilled  water  may  be  substitutes 
for  Haden’s  solution  throughout  the  technique  but  the  results  are  not  so  good 

Relative  and  Absolute  Normal  Leucocyte  Counts 

(per  cu.  mm.) 


Absolute  Number 


Type  of  Cell 

Per 

cent. 

Aver¬ 

age 

Mini¬ 

mum 

Maxi¬ 

mum 

Total  Leucocytes  .  . 

7000 

5000 

10000 

Myelocytes 

0 

0 

0 

0 

Juvenile  neutrophiles  .  . 

4—8 

400 

200 

700 

Segmented  neutrophiles 

56—62 

4200 

2800 

5800 

Eosinophiles 

1—3 

200 

50 

300 

Basophiles 

0  0-75 

35 

15 

75 

Lymphocytes  .  . 

20  30 

2000 

1000 

3000 

Monocytes 

4—8 

450 

300 

600 

Blood  counts.  The  conclusions  of  the  orthodox  haemotologist  when 
confronted  by  criticisms  such  as  those  of  R.  H.  Simpson  (Brit.  J.  Radiol. 
1933,  6,  705)  and  G.  W.  Phillips  were  summarised  by  Prof.  Eric  Ponder  and 
his  collaborators  in  1931  (Quart.  J.  exp.  Physiol.,  1931-32,  21,  35)  as  follows: 
“Under  conditions  of  moderate  activity  the  large  fluctuations  in  the  total  white 
cell  count  described  by  Sabin,  Cunningham,  Doan  and  Kindwall  have  not  been 
observed.  Those  large  fluctuations  seem  to  be  due  principally  to  errors  of 
method.  The  total  white  cell  count  shows,  however,  small  fluctuations  not 
exceeding  ±8%  throughout  the  day:  these  persist  even  after  all  errors  of  method 
have  been  allowed  for.”  Until  overwhelming  evidence  is  produced  that  Prof. 
Ponder  is  wrong,  it  is  safer  to  continue  to  assume  a  significance  in  pronounced 
variations  of  leucocyte  counts,  especially  when  dealing  with  workers  in  radio¬ 
logical  departments. — Lancet,  ii/ 1 933,  1098. 

Cooke  Polynuclear  Count.  W.  E.  Cooke  has  simplified  and  improved  the 
original  Arneth  leucocytic  index,  and  the  method  is  often  of  value,  particularly 
in  judging  the  progress  of  a  disease.  One  hundred  consecutive  neutrophile 
polymorphonuclears  are  counted  and  arranged  in  groups  according  to  the 
number  of  nuclear  lobes.  These  groups  are  then  expressed  as  percentages  of 
the  neutrophiles,  not  of  the  total  leucocytes.  The  normal  figures  for  the  number 
of  cells  in  each  class  is  as  follows:  Class  1  10%,  Class  II  25%,  Class  III  47%, 
Class  IV  16%,  Class  V  2%.  For  the  significance  of  changes  in  the  count  and 
the  exact  definition  of  what  is  meant  by  a  lobe  see  The  Polynuclear  Count 
by  W.  E.  Cooke  and  Eric  Ponder. 

The  Schilling  Haemogram  divides  the  neutrophiles  into  myelocytes, 
metamyelocytes  (nucleus  indented  or  S-shaped,  basi-  and  oxy-chromatin 
clearly  differentiated),  stab  forms  or  juvenile  neutrophiles  (nucleus  ribbon-like 
and  twisted,  or  sausage-shaped,  but  pyknotic),  and  mature  segmented  forms. 
The  numbers  of  the  different  types  are  then  expressed  as  percentages  of  the 
total  leucocytes  in  contrast  to  the  Cooke  index.  The  information  obtained  it 
different  from  that  in  the  Cooke-Arneth  index,  as  the  more  immature  granular 
cells  are  studied  in  greater  detail,  but  the  number  of  lobes  in  the  segmentec 
forms  is  ignored,  and  certain  haematologists  have  questioned  the  Cooke-Arneth 
criteria  forjudging  the  maturity  of  the  neutrophile  whereas  Schilling’s  grouping 
is  unquestioned. 
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Oxydase  Reaction.  In  certain  cases  of  leukaemia  the  oxydase  reaction  may 
be  of  assistance,  but  it  is  important  to  recognise  that  myeloblasts,  lymphoblasts 
and  all  the  cells  of  the  lymphoid  series  are  oxydase-negative,  the  premyelocyte, 
myelocyte  and  mature  granular  cells  are  oxydase-positive,  and  monocytes  may 
be  oxydase-negative  or  show  a  few  granules  in  the  cytoplasm.  The  most  reliable 
method  is  that  of  Bryce.  Two  solutions  are  used:  (A)  0-3  g.  benzidine  base,  1  ml. 
of  a  saturated  aqueous  solution  of  sodium  nitroprusside;  ethyl  alcohol  100  ml. 
(B)  0-5%  solution  of  hydrogen  peroxide.  Air-dried  blood  films  are  treated  with 
the  solution  A  for  1  minute,  then  an  equal  quantity  of  solution  B  is  added  and 
allowed  to  act  for  a  further  3  minutes;  the  films  are  then  washed  for  10  minutes 
and  allowed  to  dry  in  air.  They  may  then  be  counterstained  with  Leishman, 
but  the  dilute  stain  should  be  allowed  to  act  for  at  least  10  minutes. 

Punctate  Basophilia  and  Polychromasia.  In  cases  of  suspected  lead 
poisoning  it  is  often  important  to  detect  the  slightest  degree  of  punctate  baso¬ 
philia,  and  the  ordinary  eosin-methylene  blue  stains  fail  to  do  this;  accordingly 
the  method  of  Manson-Schwarz  is  employed.  Two  solutions  are  required: 
(A)  boric  acid  2  g.,  methylene  blue  1  g.,  distilled  water  (carbon-dioxide-free) 
100  ml.;  ( B )  0-28%  sodium  hydroxide  in  boiled  distilled  water.  Immediately 
before  use,  6  drops  of  solution  A  are  mixed  with  8  drops  of  solution  B  and  made 
up  to  10  ml.  with  boiled  distilled  water.  Air-dried  blood  films  are  fixed  in 
methyl  alcohol  for  5  minutes,  washed  with  distilled  water  and  then  placed  in 
the  stain  for  5  seconds;  washed  with  distilled  water,  dried  in  air  and  mounted. 

Reticulocytes.  The  presence  of  reticulated  red  cells  can  only  be  determined 
in  unfixed  blood  by  means  of  supravital  staining.  There  are  normally  0-5  to 
1  %  in  the  circulating  blood,  and  their  study  is  of  value  in  judging  the 
response  to  treatment  in  the  anaemias.  Perfectly  clean  grease-free  slides  should 
be  slightly  warmed,  and  a  drop  of  a  0*3%  solution  of  brilliant  cresyl  blue  in 
absolute  ethyl  alcohol  applied.  If  the  slides  are  clean  the  stain  will  spread  out 
in  an  even  ring  and  dry  quickly.  (A  large  number  may  be  prepared  at  one  time 
and  will  keep  indefinitely  if  kept  dust-free.)  When  the  count  is  to  be  made  a 
small  drop  of  blood  is  collected  on  a  grease-free  cover  slip  and  placed  on  the 
ring  of  stain  on  the  slide.  The  cover  slip  is  ringed  round  with  soft  paraffin  to 
prevent  drying,  and  may  be  examined  in  10  minutes.  The  reticulated  red  cells 
are  expressed  as  a  percentage  of  the  red  cells. 

Vital  Staining  of  the  Leucocytes  by  Janus  green  B  and  neutral  red  is  a 
complicated  laboratory  procedure,  and  readers  must  referred l  to .the  papers 
of  Sabin  and  Simpson  for  details  of  the  technique. — Bull.  John  Hopkins  Hosp., 
1923,  34,  277,  et  seq.). 

Determination  of  the  Size  of  the  Red  Celt  In  the  Pnce- 
Jones  Curve  the  diameters  of  500  red  cells  m  a  stained  blood 
film  are  measured,  either  by  projection  on  to  a  screen  or  by  means 
of  an  eyepiece  micrometer,  and  the  results  pxOtte  in  t  e  orrn  o  a 
graph.  From  this  may  be  determined  the  mean  diameter  of  the 
fed  cells  and  the  degree  of  variation  in  the  size  ofrLndlv^  c^11^ 
The  normal  mean  diameter  is  7-2  microns.  The . meth °  . 
laborious  but  there  is  no  other  way  of  obtaining  the  informati 

The  Hcematocrit  is  a  simple  and  reliable  ^u^ the  most 

volume  of  the  red  cells.  There  ^  glass  t5be  of ’even  bore,  and 

satisfactory  is  that  of  Wintrobe.  In  this  an  infength>  is  filled  exactly  to  the 
etched  with  a  centimetre-millimetre  scale  •  ass{um  oxalate  will  prevent 

10  mark  with  oxalated  venous  blood.  (10  mg.  P  shrinkage  in  cell  volume  of 

the  coagulation  of  5  ml.  of  blood.  This  cam  h  final  reSult.)  The  tube 

approximately  5%  which  must  be  correc  -  for  about  30  minutes,  and 

is  then  centrifuged  at  3000  revdutions  per  ^  .g  normany  42-4  ml.  per 

the  volume  of  packed  red  cells  read  od  the  sea  .  ormed  at  the  same  time 

100  ml.  of  blood.  Further,  if  a  total  red  cell  count  which  is  normally 

.it  is  possible  to  determine  the  average  ;h  •  d  an  accQunt  of  the  other 

80  cu.  microns.  For  a  more  detailed  debcnp t  aPdex  the  mean  corpuscular 
factors  which  may  be  deduced,  such  as  e  reader  is  referred  to  a  paper 

thickness  and  the  mean  corpuscular J°lume,  fe  ^  ^ 

in  the  American  Journal  of  Clinical  Pa  SI  > 
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The  Halometer  devised  by  Young,  is  based  on  the  diffraction  method  a 
measuring  small  particles  and  although  the  measurements  by  this  method  ar 
readily  performed,  they  yield  average  figures  only  and  therefore  afford  n< 
information  which  cannot  be  derived  as  readily  and  much  more  accurately  from 
haematocrit. 

Reliability  of  the  halometer. — A.  Pijper,  Lancet,  i/1934,  483. 

A  comparative  study  of  red  cell  diameter  and  red  cell  volume  measurements. — 
J.  M.  Vaughan  and  H.  M.  Goddard,  Lancet,  i/1934,  513. 

Examinations  Concerned  with  Coagulation 

Enumeration  of  the  Blood  Platelets .  Unless  specia] 
precautions  are  taken  to  prevent  adhesion  and  destruction  of  the’ 
platelets,  counts  done  by  direct  methods  tend  to  give  low 
readings;  accordingly  only  indirect  methods  will  be  described,, 
in  which  the  proportion  of  platelets  to  red  cells  is  determined! 
and  from  a  red  cell  count  performed  at  the  same  time  the  absolute 
platelet  count  is  calculated.  The  normal  average  platelet  count 
is  300,000  per  cu.  mm. 

Fonio’s  Method.  A  drop  of  14%  magnesium  sulphate  is  placed  on  the  skim 
of  the  finger  which  is  pricked  through  this.  The  blood,  which  wells  up  through: 
this,  is  diluted  and  clumping  of  the  platelets  prevented.  A  smear  is  made  from 
this  diluted  blood  and  is  stained  in  the  usual  way  with  Leishman’s  stain.  It  is 
sometimes  an  advantage  to  overstain  slightly  so  that  the  platelets  may  be  seen 
clearly. 

Another  method  is  that  of  Rees  and  Ecker  in  which  the  finger  is  pricked 
through  a  drop  of  the  special  diluting  fluid  (sodium  citrate,  3-8  g. ;  formalin, 
0-2  ml.;  brilliant  cresyl  blue,  0-1  g.;  distilled  water,  100  ml.  Filter  before  using.) 
and  a  drop  of  the  diluted  blood  is  placed  on  a  slide,  covered  with  a  cover  slip  and 
examined  wet  and  unfixed. 

Coagulation  Time .  The  Dale  and  Laidlaw  Coagulation 
Tube  is  the  apparatus  most  commonly  employed.  This  consists 
of  a  standard  sized  capillary  tube  which  is  slightly  lipped  at  each 
end  so  as  to  allow  free  entry  of  blood,  and  at  the  same  time  to 
retain  a  small  lead  shot  which  is  free  to  roll  from  one  end  of  the 
tube  to  the  other. 

The  tube  is  filled  with  blood  by  capillary  attraction  and 
transferred  to  a  water-bath  at  87°  where  it  is  held  by  a  special 
pair  of  forceps  which  occlude  the  open  ends.  It  is  then  tilted  up 
and  down  until  the  travel  of  the  lead  shot  is  just  arrested  by 
the  process  of  coagulation.  The  time  taken  between  the  first 
appearance  of  the  blood  and  the  arrest  of  the  lead  shot  is  the 
coagulation  time  and  is  normally  two  minutes  by  this  method. 
It  is  greatly  prolonged  in  haemophilia.  A  rather  more  satisfactory 
instrument  is  Gibbs’  Coagulometer  described  in  the  Quarterly 
Journal  of  Medicine ,  1923-4,  xvii,  312. 

Bleeding  Time  (Duke’s  Method).  The  lobe  of  the  ear  or 
finger  is  pricked  so  that  the  blood  flows  easily  drop  by  drop 
without  any  assistance;  each  drop  is  removed  with  filter  paper 
as  it  forms  until  the  bleeding  stops,  care  being  taken  not  to  touch 
the  skin.  The  time  interval  between  the  appearance  of  the  first 
drop  and  the  removal  of  the  last  represents  the  bleeding  time. 
Normally  it  is  two  or  three  minutes  and  is  greatly  prolonged  in 
most  purpuric  conditions. 
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Capillary  Resistance  Test  (Rumpel  -  Leede  Phenomenon)  If  a 
sphygmomanometer  arm  band  adjusted  to  a  pressure  just  above  the  diastolic  is 
left  on  the  arm  for  3  to  10  minutes,  a  crop  of  petechiae  will  appear  distal  to  the 
;ourniquet  in  those  haemorrhagic  states  in  which  there  is  abnormal  capillary 
permeability. 

Fragility  of  the  Red  Cells.  The  resistance  of  the  red  cells  to  hypotonic 
salt  solutions  is  usually  determined  by  the  method  of  Sanford.  Twelve  small 
test-tubes  are  set  up,  and  into  each  is  placed  an  equal  amount  of  a  solution  of 
sodium  chloride  ranging  from  0-3%  to  0-9%,  each  tube  differing  by  0-05%.  A 
drop  of  blood  is  put  into  each  tube  and  mixed  with  the  salt  solution.  In  2  hours 
the  results  are  read.  Commencing  haemolysis  is  indicated  by  a  slight  reddish 
colouring  which  has  resulted  from  the  laking  of  the  least  resistant  cells.  Com¬ 
plete  haemolysis  is  indicated  by  a  clear  red  solution  and  the  absence  of  any 
corpuscular  residue  on  shaking  the  tube.  Normally  haemolysis  commences  at 
0-45%  and  is  complete  at  0-35%.  Increased  fragility  is  found  notably  in  haemo¬ 
lytic  jaundice,  and  decreased  fragility  in  certain  forms  of  splenic  anaemia. 


Sedimentation  Rate  of  the  Red  Cells.  A  great  number  of  methods  are 
used  in  carrying  out  this  test,  but  the  principle  is  the  same  throughout.  Venous 
blood  is  collected  with  an  anticoagulant  and  placed  in  a  graduated  tube  held 
vertically,  and  the  distance  the  cells  have  sedimented  noted  at  timed  intervals. 
Normally  the  rate  of  sedimentation  is  relatively  slow,  but  in  the  blood  from  a 
patient  with  any  active  disease  the  rate  is  greatly  increased.  It  is  important  to 
make  a  correction  for  the  actual  red  cell  count,  as  this  is  liable  to  produce 
considerable  errors.  It  is  important  to  recognise  that  the  sedimentation  test  is 
in  no  sense  a  diagnostic  test,  but  will  merely  indicate  the  degree  of  activity  of 
a  chronic  disease. 

Blood  Grouping .  Standard  grouping  sera  of  Groups  II  and  III  must  be 
obtained.  They  should  be  kept  in  a  refrigerator,  but  stale  sera  should  never  be 
used,  as  the  agglutinating  titre  may  have  fallen  to  a  negligible  figure  and  fallacious 
results  be  obtained.  A  small  quantity  of  each  serum  is  placed  on  a  white  tile 
and  each  is  marked  with  its  group.  A  small  quantity  of  the  patient’s  blood  is 
added  to  each  serum  and  thoroughly  mixed  so  as  to  give  the  sera  a  definite 
pink  tinge.  The  results  are  read  in  10  to  15  minutes.  A  variety  of  events  may 


occur. 

1.  Both  Group  II  and  Group  III  sera  become  stippled  (i.e.  show  agglutina¬ 
tion) — Patient  is  Group  I. 

2.  Both  sera  show  no  change — Patient  is  Group  IV. 

3.  Group  II  serum  takes  on  a  stippled  appearance,  Group  III  serum  is 
unchanged — Patient  is  Group  III. 

4.  Group  III  serum  takes  on  a  stippled  appearance,  Group  II  serum  is 
unchanged — Patient  is  Group  II. 


In  addition,  before  a  transfusion  is  performed,  it  is  most  important  to  perform 
a  direct  cross-grouping  in  a  similar  manner  between  some  of  the  patient  s  blood 
serum  (obtained  from  clotted  blood)  and  the  donor  s  blood.  If  any  stippling 
or  agglutination  should  appear  another  donor  must  be  found  who  is  compatible. 
If  no  grouping  sera  is  available  to  determine  the  patient  s  group,  the  cross¬ 
grouping  may  be  done  alone,  as  it  does  not  matter  to  what  group  either  onor 
ar  recipient  belong,  provided  they  are  compatible  one  with  the  other. 

Blood  Volume.  Methods  of  determining  blood  volume  in  use  at  the  present 
time  are  based  on  the  principle  that,  by  the  addition  of  a  definite  quantity  ol 
a  known  substance  to  the  circulation,  the  total  quantity  of  blood  may  e c 
from  the  concentration  of  the  foreign  substance  in  a  sample  of  bloo  . 
monoxide  and  the  congo  red  method,  or  a  combination  of  e  >  ii 

most  generally  employed.  By  the  former  method  the  saturation  ° 
of  an  individual  to  whom  a  certain  amount  of  carbon  monoxide  has  been  adminis¬ 
tered,  is  determined  and  the  total  quantity  of  blood  is  estimated  from  the  relative 
quantities  of  red  cells  and  plasma  as  determined  by  means  o  ...  ■  f  ^ 

in  the  dye  method  the  plasma  volume  is  first  determined  .r°  •.  r  kiooci  js 

given  quantity  of  dye  injected  into  the  blood,  and  the  to  a  q  } 
then  estimated  from  hasmatocrit  values.  .  ,  ,  „Qrt1vninriv  the 

The  total  blood  volume  varies  with  the  height,  weig  P 

surface  area  of  the  body,  and  values  vary  between  ^  '  •  disease  will 

normal  adults.  A  full  account  of  the  methods  and  the  changes  in  disease  win 

be  found  in  the  monograph  by  Rowntree  on  the  su  je 
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Action  of  certain  compounds  on  blood  platelets  and  leucocytes ,  wher 
injected  intravenously  in  rabbits: — 


Calcium  chloride 

Sodium  citrate 

Physiol,  salt  solution 

Epinephrine 

Histamine 

Nicotine 

Acetylcholine 

Pilocarpine  (toxic  doses) 

Atropine 


Blood  Platelets 
Transient  reduction 
Transient  reduction 
Not  affected 
Increased 
Increased 
Decreased 
Increased 
Not  affected 
Marked  diminution 


Leucocytes 

Increased 

Considerable  decrease 
Not  affected 
Unchanged  or  increased 


Not  affected 
Slightly  increased 
Increased 


- — C.  R.  Acad .  Sci .,  Paris ,  per  J.  Amer.  rued.  Ass.,  ii/ 1 925,  856_ 


Hydrogen-ion  Concentration  of  the  Blood 

The  reaction  of  the  blood  serum  varies  approximately  between 
pH  7  and  pH  8 ,  the  neutral  point,  pH  7,  being  reached  only  in 
severe  uncompensated  acidosis  and  a  reaction  of  pH  8  being 
attained  perhaps  only  after  administration  of  alkalis. 

A  series  of  Standard  Solutions  is  required,  of  known  />H, 
to  be  used  in  conjunction  with  a  delicate  indicator  which  will 
show  easily  recognised  changes  in  colour  due  to  hydrogen-ion 
concentrations  approximating  that  of  the  solution  tested.  In 
the  case  of  blood,  colouring  matter  and  proteins  must  be  excluded 
by  dialysing. 

Collodion  Sacs  are  employed.  Blood  dropped  into  these  and  dialysed 
for  five  minutes  is  free  from  interfering  bodies  but  contains  salts  which  are 
responsive  to  phenol  red — an  indicator  showing  differences  in  tint  between 
pH  6-4  and  8-4. 

The  following  solutions  are  first  prepared: — 

A.  M/15  Potassium  Acid  Phosphate  (KH2P04)  Solution.  (9  078  g. 

per  litre  of  fresh  distilled  water.) 

B.  M/15  Sodium  Phosphate  (Na2HP04,12H20)  Solution.  (23*880  g. 
per  litre  of  fresh  distilled  water.) 


Mix  solutions  A  and  B  as  follows: — 


pH 

6*4 

6-6 

6*8 

7*0 

A 

73*0 

63*0 

51*0 

37*0 

B 

© 

37*0 

49*0 

63*0 

7*4 

19*0 


7*5 


15*8 

84*2 


7 *6j  7*7  7*8 
13*2  11*0  8*8 

I  ' 

86*8  89*0  91*2 


8*0 


5*6 

94*4 


8*2 


3*2 


8*4 


2*0 


96*8  98*0 


Place  3  ml.  of  each  of  the  mixed  solutions  in  1 00  mm.  by  1 0  mm.  test-tubes,  add 
5  drops  of  0*01  %  phenol  red  to  each  and  seal  off  the  tops.  The  series  of  colours 
so  prepared  represents  different  concentrations  of  hydrogen  ions  within  limits 
likely  to  be  found. 

Collodion  Sacs.  The  collodion  is  directed  to  be  made  by  dissolving  1  oz. 
of  pyroxylin  in  ether  250  ml.  and  alcohol  250  ml.  Allow  to  deposit  and  use  the 
supernatant  solution. 

A  good  piece  of  glass  tubing  sealed  off  like  a  test-tube  with  internal  diameter 
9  mm.  by  120  mm.  is  used  as  a  mould.  Fill  it  with  the  collodion,  invert  it  and 
pour  out  half  the  contents.  Then  place  it  upright  and  allow  the  collodion 
to  fill  the  lower  half  again.  Invert  a  second  time  and  rotate  on  its  vertical  axis, 
the  collodion  being  drained  off.  This  must  be  done  to  render  even.  Now  clamp 
the  tube  inverted,  allow  to  stand  10  minutes,  and  soak  bodily  in  water  for 
5  minutes.  Loosen  the  upper  rim  with  a  knife  and  run  a  little  water  between 
the  sac  and  the  tube,  gradually  pull  out  the  sac,  and  preserve  under  water. 


BLOOD 


347 


To  Conduct  the  Determination: — 

The  assay  must  be  done  in  a  room  free  from  fumes  of  acids  or  ammonia. 

Place  1  to  3  ml  of  clear  serum  or  of  the  blood  to  be  tested  in  a  sac  which  has 
been  washed  inside  and  out  with  0-8%  sodium  chloride  solution— the  sac 
having  been  previously  tested  for  leaks  by  filling  it  with  the  salt  solution. 

Lower  the  sac  into  a  test-tube  100  mm.  by  10  mm.  inside  diameter  containing 
3  ml.  of  the  sa't  solution  until  the  fluid  outside  is  as  high  as  on  the  inside" 
Dialyse  for  5  to  10  minutes.  Remove  the  sac  and  add  5  drops  of  the  indicator’ 
mixing  thoroughly  with  the  dialysate,  and  compare  colour  with  the  set  of 
standards  against  a  white  background. 

The  limits  of  error  are  very  slight.  The  same  results  are  obtained  with  1  ml. 
or  3  ml.  of  blood,  and  it  is  immaterial  whether  there  is  1  ml.  or  3  ml.  of  salt 
solution.  A  mild  case  of  acidosis  gave  an  average  of  7  -55  on  repeated  examination, 
using  serum,  and  the  oxalated  whole  blood  from  the  same  case  gave  an  average 


Reactivity  of  the  blood  in  relation  to  cardiac  breathlessness, 
surgical  shock,  etc.  The  “strip”  of  variation  in  acidity  or 
alkalinity  of  the  plasma  of  the  blood  within  which  life  is  possible 
is  a  very  narrow  one,  and  it  suffices  to  render  the  medium  within 
which  living  cells  are  situated  acid  or  alkaline  to  the  feeble  limit 
of  one-thousandth  normal,  or  less,  in  order  to  destroy  life.  Blood 
plasma  is  capable  of  neutralising  large  amounts  of  either  acid  or 
alkali  without  itself  being  or  becoming  markedly  acid  or  alkaline. 
A  consideration  of  the  variations  in  the  property  of  balanced 
alkalinity  and  acidity. — Benjamin  Moore,  Brit.  med.  J.,  ii/1918, 
251;  cf.  Prof.  Bayliss,  ibid,  78. 


An  account  of  the  reaction  and  “buffers”  of  the  blood — A.  V.  Hill.  Brit.  med. 
J.,  i/1922,  340. 

The  acid-base  equilibrium  of  body-fluids.  A  revised  nomenclature.  The 
Haemoglobin  Committee  of  the  Medical  Research  Council  have  issued  a  standard¬ 
ised  nomenclature  based  on  hydrogen-ion  concentration. — Lancet,  i/1923,  613. 

H-ion  concentration  higher  inside  than  outside  the  red  blood  corpuscle. 
Carbon  dioxide  is  not  carried  in  the  blood  as  a  substance  adsorbed  to  the 
haemoglobin,  but  as  a  part  of  a  physico-chemical  system  involving  the  sodium 
bicarbonate  present. — Rep.  med.  Res.  Coun.,  Lond.,  1923-4. 

Alkali  Reserve  of  Blood .  This  corresponds  to  the  plasma  bicarbonate, 
and  is  measured  as  the  amount  of  C02,  at  N.  i  .P.,  which  is  expelled 
from  100  volumes  of  plasma  which  has  been  in  equilibrium  with  alveolar  an 
at  room  temperature. — D.  D.  Van  Slyke  and  J.  J.  Neall,  J.  biol.  Chem.,  19-4, 
61,  523. 

Uric  Acid  in  Blood.  Uric  acid  in  blood  is  raised  in  nephritis. 
In  uraemia  it  may  reach  20  mg.  per  100  ml.  The  general  opinion 
is  that  hyperuricaemia  is  present  in  the  blood  in  the  toxaemia 
of  pregnancy.  It  is  increased  in  hypertension  and  arterio¬ 
sclerosis  and  a  high  blood  uric  acid  is  found  in  most  cases  of 
leucaemia. 


During  pregnancy  and  delivery  rather  low  values  for  uric  acid  in  the  blood 
.ere  found,  the  average  being  2-74  mg.  per  100  ml.;  ma y  increase  slighth Rafter 
elivery.  In  eclampsia,  uric  acid  is  always  considerably  decreased.  J.  Amer. 
ted.  Ass.,  ii/1925,  861. 

Uric  acid  content  of  blood  serum  and  of  corpuscles  is  twice  as  great  in  gout\ 

anditions  as  in  normal  health. —  J .  chem.  Soc.  Abstr.,  i/19  _ ,  j-  •  _ 

Folin’s  revised  method  for  determination  of  uric  acid  in  blood.  J .  biol. 

'hem.,  1922,  54,  153.  ...  . 

See  also  Benedict  and  Behre.  Determination  and  distribution  of  uric  aci 
.  biol.  Chem.,  1931,  62,  161. 
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Calcium  and  other  Inorganic  Elements  in  Blood. 

Estimation  of  Calcium  in  Blood.  2  ml.  of  ammonium  oxalate  solution 
(3-5%)  is  measured  into  a  centrifuge  tube,  having  a  steep  conical  end,  1  m 
of  serum  is  added  and  the  contents  stirred  vigorously.  Allow  the  tube  to  stan 
2  to  3  hours  and  then  centrifuge  at  3000  revs,  per  minute  for  10  minutes.  Pom 
off  supernatant  fluid  and  drain  tube  over  filter  paper.  Add  a  further  2  m 
of  ammonium  oxalate  solution,  centrifuge,  pour  off,  and  repeat  with  a  fres3 
2  ml.  as  before.  Dry  the  precipitate  by  heating  the  centrifuge  tube  in  the  stear 
oven  and  convert  the  calcium  oxalate  into  carbonate  by  passing  the  tube  through 
a  bunsen  flame  for  one  minute,  any  ammonium  oxalate  left  being  converted  int«? 
ammonium  carbonate  and  volatilised.  After  cooling,  1  ml.  of  N/100  phosphori 
acid  is  added  and,  when  solution  is  complete,  one  drop  (0-016  ml.)  of  0-04%' 
bromophenol  blue  is  added  and  titration  carried  out  with  N/50  sodium  hydroxide¬ 
using  a  micro-burette  or  micrometer  syringe.  The  end-point  corresponds  wit! 
a  colour  intermediary  between  those  of  buffer  solutions  of  pH  4-0  and  4-2,  anc 
the  difference  between  the  titration  figure  so  obtained,  and  that  for  the  acid  alone 
gives  the  amount  of  calcium  in  the  serum  taken.  1  ml.  only  of  the  serum  neec 
be  taken,  and  results  within  5%  of  the  correct  value  have  been  obtainec 
with  0-01  mg.  of  calcium  per  ml. — J.  W.  Trevan  and  H.  W.  Bainbridge,  Biochem , 
J.,  1926,  423-426. 

1  ml.  of  N/100  phosphoric  acid  is  equivalent  to  0-64  mg.  of  calcium  oxalate 
or  0-2  mg.  of  calcium.  Thus,  0-1  mg.  of  calcium  which  is  a  little  more  than  the 
average  content  per  ml.  of  serum,  would  combine  with  0-5  ml.  of  N/10(. 
phosphoric  acid. 

Method  of  Kramer  and  Tisdall.  The  calcium  is  precipitated  from  serum 
by  means  of  ammonium  oxalate.  The  precipitate  is  centrifuged  and  washed  with 
weak  ammonia  and  after  solution  in  dilute  sulphuric  acid  the  calcium  oxalate 
is  titrated  with  N/100  KMn04. — B.  Kramer  and  F.  F.  Tisdall,  J.  biol.  Chem.„ 
1921,  47,  475,  and  1923,  56,  439. 

The  average  serum-calcium  value  in  normal  children  was  found  to  be  10-4  mg. 
per  100  ml.  and  in  cases  with  inflamed  tonsils  and  adenoids  but  good  muscle 
tone,  9-8  mg.  as  average.  The  average  in  cases  with  marked  lack  of  muscle  tone 
was  9-0  (range  6-6  to  10-6).  Inorganic  phosphates  of  the  plasma  in  all  cases 
were  approximately  normal,  though  the  calcium  values  in  the  group  with  marked 
lack  of  muscle  tone  were  more  variable  than  the  nonnal  and  groups  with  inflamed 
tonsils  and  adenoids  but  good  muscle  tone;  no  relationship  between  calcium 
level  in  the  blood  and  muscle  hypotonus  was  established. — L.  Wills,  Brit, 
med.  J.,  i/1925,  302. 

Hypercalccemia.  High  blood  calcium  figures  are  found  in  cases  ol 
parathyroid  tumour  and  with  excessive  administration  of  parathyroid  extract. 
The  blood  calcium  figure  is  sometimes  raised  in  cases  of  gout  and  cholelithiasis. 

Hypocalccemia.  Low  blood  calcium  figures  found  in  tetany  due  to  deficient 
parathyroid  secretion  or  after  parathyroidectomy:  also  in  advanced  azotaemic 
nephritis.  Low  figures  sometimes  found  in  renal  rickets  and  chronic  sepsis, 
When  blood  calcium  is  nonnal  it  is  not  possible  to  raise  it  by  oral  administratior 
of  calcium. 

Potassium  Content  of  the  Blood.  Normal  human  serum  contains 
somewhat  less  than  20  mg.  of  potassium  per  100  ml.,  while  whole  blood  contains 
from  8  to  10  times  that  amount. — Myers  and  Short,  Yearb.  Pharm.,  1922,  36, 

A  Method  of  Estimation  is  provided,  18th  Edn.,  Vol.  II,  p.  402. 

Mean  content  was  20-3  mg.  per  1 00  ml.  An  increase  was  found  at  the  beginning 
of  menstruation. — Brit.  chem.  Abstr.  A.,  1928,  913. 

The  inorganic  constituents  of  the  blood. — O.  L.  V.  de  Wesselow,  Lancet 
i/1924,  1099. 

Bound  phenols  found  in  every  normal  blood  in  concentration  of  abou 
0  05  mg.  per  100  ml.  Large  amounts  and  free  phenols  in  pernicious  anaemia 
and  a  remarkable  increase  in  the  insufficiency  stage  of  nephritis. — J.  Amer 
med.  Ass.,  ii/1925,  1681. 

Chemical  tests  of  the  blood — indications  and  interpretations  with  a  collectioi 
of  clinical  aphorisms. — R.  Rockwood,  J.  Amer.  med.  Ass.,  ii/ 1928,  157. 
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BLOOD  SUGAR  ESTIMATION 

!  Generally  speaking,  in  health,  the  amount  of  blood  sugar 
lies  between  0-09%  and  0*11%,  except  soon  after  a  meal.  With 
normal  individuals,  the  ingestion  of  50  g.  of  glucose  in  150  ml 
of  water  causes  an  increase,  even  to  0-18%,  but  the  concentration 
falls  back  to  normal  in  about  90  minutes.  With  diabetic  patients 
there  is  usually  a  greater  increase,  but  of  more  importance  in 
diagnosis  is  a  characteristic  delay,  often  of  many  hours,  before 
the  sugar  decreases  to  the  usual  value. 

Comparative  determinations  of  blood  sugar  show  that  different  values  are 
obtained  for  blood  in  different  parts  of  the  circulation.  It  is  suggested  that  blood 
is  richer  in  sugar  when  circulating  through  active  parts,  and  this  is  supported 
by  the  fact  that  blood  from  a  paralysed  limb  is  poorer  in  sugar  than  that  from 
other  parts  of  the  body. — L.  Pincussen  and  N.  Klissiunis,  Biochem.  Z.,  1924,  150 
[44,  per  J.  chem.  Soc.  Abstr.,  i/1924,  1124. 

In  diabetic  patients  improving  clinically  it  was  found  that  the  effect  of  the 
same  dosage  of  insulin  was  a  more  immediate,  but  smaller,  drop  in  percentage 
:of  ;  blood  sugar,  and  the  sugar  started  to  increase  in  a  shorter  time  after  the 
injection.  Subjects  who  showed  a  slight  reaction  to  epinephrine  tended  to  give 
a  relatively  marked  response  to  insulin. — R.  S.  Lyman,  E.  Nicholls  and  W.  S. 
McCann,  J.  Pharmacol .,  1923,  365. 

Diabetic  sugar  thought  identical  with  normal  blood  sugar. — Rep.  med.  Res. 
Court.,  Lond.,  1923-4. 

The  blood  sugar  in  cases  of  epilepsy. — I.  De  Burgh  Daly,  J.  Pryde  and 
J.  Walker,  Brit.  med.  J.,  i/1924,  232. 

Renal  Glycosuria,  A  glucose  tolerance  test  shows  a  low 
or  normal  blood  sugar  curve  but  is  accompanied  by  glycosuria. 
There  is  a  lowering  of  the  renal  threshold  which  is  not  of 
pathological  significance  and  no  treatment  is  required. 


Glycolysis .  Sugar  tends  to  disappear  slowly  from  drawn 
blood  and  unless  the  blood  is  to  be  examined  immediately  some 
form  of  preservative  must  be  used.  For  this  purpose  a  mixture 
of  sodium  fluoride  1  g.  and  thymol  0-1  g.  is  the  most  suitable. 
It  is  used  in  the  proportion  of  0-1  g.  to  10  nil.  of  blood.  It  acts 
both  as  an  anti-coagulant  and  preservative.  Arterial  blood  has  a 
slightly  higher  figure  than  venous  blood  and  therefore  blood 
collected  by  finger  or  ear  prick  will  show  a  sugar  content  of  a 
few  mg.  %  above  that  in  blood  collected  by  vein  puncture. 


Blood  sugar  can  be  determined  by  colorimetric  or  titration  methods.  The 
atter  have  the  advantage  of  not  requiring  expensive  apparatus. 

Maclean’s  Method. — 0’2  ml.  of  the  blood  is  mixed  with  23-8  ml.  of  a 
olution  containing  15%  of  sodium  sulphate  and  0-1%  (v/v)  of  acetic  acid.  Aftei 
aising  to  boiling  and  removing  from  the  flame,  1  ml.  of  dialysed  iron  solution  is 
dded,  and,  when  cooled,  the  mixture  is  filtered  through  a  Whatman  papei , 
!0  ml.  of  the  filtrate  being  transferred  to  a  100  ml.  conical  flask.  2  ml.  of  standard 
opper  solution  (see  below)  is  added  and  the  mixture  boiled  for  o  minutes, 
ooled,  and  acidified  with  2  ml.  of  25%  sulphuric  acid.  In  one  minute  the 
iberated  iodine  is  titrated  with  fresh  N/ 400  sodium  thiosulphate,  using  two 
Irops  of  1  %  soluble  starch  solution  towards  the  end.  The  standard  copper 
olution  is  also  similarly  titrated  against  N/ 400  thiosulphate  by  adding  nil. .  o 
'5%  sulphuric  acid  to  a  mixture  of  2  ml.  of  the  copper  solution  and  r>  m  .  o  e 
cid  sodium  sulphate  solution. 

The  difference  between  the  two  titration  readings  gives  the 
lue  to  the  sugar,  and  the  percentage  is  read  off  from  a  table  (v.  Modern  Methods 
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in  Diagnosis  and  Treatment  of  Glycosuria  and  Diabetes. — Maclean),  or  t 
amount  can  be  calculated  thus: — 

%  sugar  =  (A  X  0-049)  +0-012 

where  A  =  (ml.  of  N/400  thiosulphate  per  2  ml.  of  copper  solution  —ml. 
N/400  thiosulphate  in  experiment). 

The  Standard  Copper  Solution.  Should  stand  a  few  days  before  us 
Potassium  bicarbonate  12  g.  is  dissolved  by  gentle  heat  (not  above  37 
in  about  60  ml.  of  distilled  water  and  potassium  carbonate  (anhydrous)  8  g. 
added.  Copper  sulphate  (cryst.)  0*35  g.  dissolved  in  a  little  water,  is  mixed  wi 
this,  and  when  effervescence  is  over,  after  warming,  if  necessary,  to  dissolve  ar 
insoluble  carbonate,  potassium  iodate  0-05  g.  and  potassium  iodide  0-50  g.  a 
added.  The  solution  is  then  filtered  through  a  starch-free  paper  and  adjust® 
to  100  ml.  When  titrated  as  described,  2  ml.  should  require  about  11  ml. 
N/400  thiosulphate. 

For  accurate  work,  the  heating  of  this  solution  and  the  blood  filtrate  shou 
be  ensured  by  using  the  same  burner  and  gas-pressure  to  bring  the  22  ml. 
solution  in  the  flask  to  vigorous  boiling  in  100  seconds. 

The  Cole  Modification  of  the  Maclean  method,  using  metaphosphor 
acid  as  protein  precipitant,  does  not  seem  to  possess  any  distinct  advantag 
the  original  method  being  found  entirely  satisfactory. — G.  R.  Lynch,  Lance 
i/1923,  1180. 

In  adapting  Cole’s  Method  of  estimating  blood  sugar  to  the  slightly  differer 
conditions  in  the  case  of  urine,  no  marked  deviation  from  Cole’s  procedure  i 
necessary,  but  strict  adherence  to  technique  is  essential.  1.  The  interferini 
substances  are  removed  by  mixing  equal  volumes  of  urine  and  Patein  an 
Dufau’s  reagent,  rendering  slightly  alkaline  with  solid  sodium  bicarbonate 
and  filtering.  A  slight  excess  of  sodium  sulphide  solution  is  added  to  10  m 
of  the  filtrate,  which  is  then  made  up  to  100  ml.  and  filtered.  1  ml.  of  thi 
filtrate  will  be  equivalent  to  0-05  ml.  of  the  urine.  (Patein  and  Dufau’s  Reagent 
Dissolve  by  heat  red  mercuric  oxide  220  g.  in  cone,  nitric  acid  160  ml.,  ant 
water  160  ml.  Cool,  add  75  ml.  ofN/1  sodium  hydroxide  and  make  up  to  1  litre. 

2.  Determine  approximately  the  sugar  in  the  original  urine  by  Benedict’s 
Nylander’s,  Fehling’s,  or  Crismer’s  safranine  reagent,  and  take  of  the  secon( 
filtrate  quantities  (ranging  from  2  to  10  ml.)  inversely  proportional  to  the  amount 
of  sugar  indicated,  which  would  probably  lie  between  0-08%  and  0-15% 

3.  To  this  amount  add  3  ml.  of  Cole’s  alkaline  copper  iodate  mixture  and  mak 
up  to  23  ml.  with  water.  Heat  so  that  the  solution  boils  in  2  minutes,  and  afte 
boiling  for  exactly  8  minutes  run  in  5  ml.  of  B.P.  dilute  sulphuric  acid,  am 
remove  flask  from  flame.  Allow  to  cool,  add  2  drops  of  potassium  iodide  solu 
tion  10%,  and  estimate  free  iodine  with  N/200  sodium  thiosulphate,  using 
micro-burette  and  starch  as  indicator.  The  difference  between  the  number  c 
ml.  of  this  used  in  the  titration,  and  in  a  blank  experiment  with  the  alkalin 
copper  iodate  mixture  gives  the  “thiosulphate  deficiency,’’  from  which  can  b 
calculated  the  %  of  reducing  sugars  present  in  the  original  urine,  1  ml.  c 
the  thiosulphate  solution  being  equivalent  to  0-035%  reducing  sugars,  accordin 
to  the  table  provided.  (Cole’s  Alkaline  Copper  Iodate  Mixture:  potassiur 
bicarbonate  20,  potassium  carbonate  30,  copper  sulphate  0-875,  potassiun 
iodate  0-075,  water  to  250.)  The  urine  examined  should  be  from  a  24-hou 
sample,  preserved  if  necessary  with  toluene. — F.  Wokes,  Pharm.  ii/ 1925,  12" 

The  Folin  and  Wu  Colorimetric  Method  (./.  biol.  Chem.,  1919,  3P,  8 
and  1920,  / /,  367).  This  requires  0-2  ml.  of  blood,  and  consists  of  a  protei 
precipitation  with  tungstic  acid  and  estimation  of  the  sugar  with  phosphe 
molybdic  acid.  Mackenzie  Wallis  and  Gallagher  applied  the  use  of  the  torsio 
balance  to  this  process,  the  blood  being  soaked  up  into  a  piece  of  filter  papt 
weighed  before  and  after  impregnation. — Lancet ,  ii/ 1 920,  784. 

The  micro-method  of  Folin  and  Wu  as  adapted  by  Wallis  and  others  is  tb 
most  suitable  for  routine  work. 

Method  of  Hagedorn  and  Jensen.  This  is  a  micro-titration  method,  an 
if  pure  potassium  ferricyanide  is  used  gives  very  accurate  results. 

Both  these  methods  are  described  in  Harrison’s  Chemical  Methods  in  Clinici 
Medicine. 

Folin’s  Blood  Tube.  This  is  20-5  cm.  long  and  2-3  cm.  wide  in  the  upp< 
portion  of  14  cm.  Below  this,  its  width  is  constricted  to  0-9  cm.  for  4  cn 
length  and  terminates  in  a  bulb  about  2  cm.  wide.  Its  capacity  is  25  ml. 
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Calvert’s  Modification  is  founded  on  the  above  methods.  The  blood  is 
collected  in  a  small  platinum  capsule  and  weighed  on  a  torsion  balance  After 
removal  of  protein,  and  treatment  with  alkaline  copper  solution,  phosphomolybdic 
acid  is  added.  Unreduced  copper  is  decolourised  and  the  cuprous  oxide  present 
dissolves,  giving  a  deep  blue  solution,  the  colour  being  proportional  to  the 
sugar  originally  present.  This  solution  is  compared  in  a  colorimeter  with 

standard  blue  glass  discs.  It  is  claimed  that  the  accuracy  of  the  method  is  high. _ 

Biochem.  J.,  1923,  177.  See  also  Brit.  med.  J.  Epit.,  i/1925,  10. 

Kramer  and  Gittleman’s  Modification  of  Folin  and  Wu’s  method  is 
simple — only  0-05  to  0  1  ml.  of  blood  required.  The  blood  is  drawn  into  a  fine 
pipette  and  mixed  with  1-5  ml.  of  distilled  water.  Proteins  are  precipitated  by 
adding  0-1  ml.  of  10%  sodium  tungstate  solution  followed  by  0-1  ml.  of  2/3 N 
H2S04.  This  is  well  mixed,  allowed  to  stand  and  centrifuged.  The  supernatant 
liquor  is  pipetted  off  and  transferred  to  a  Folin-Wu  tube.  Two  controls  are 
prepared  with  standard  sugar  solution,  alkaline  copper  solution  is  added  to  all 
three,  the  tubes  are  heated,  and  2  ml.  phosphomolybdic  acid  solution  added  to 
each.  The  contents  are  mixed  and  the  colour  compared.  A  calculation  shows 
the  sugar  in  mg.  per  100  ml. — Pharm.  J.,  i/1924,  140. 

The  blue  colour  given  by  phosphomolybdic  acid  and  cuprous  oxide  fades  in 
time,  and  therefore  colorimetric  measurements  must  be  made  within  an  hour. 
Calvert’s  method  criticised. —  R.  V.  Stanford  and  A.  H.  H.  Wheatley,  Biochem. 
J.,  1924,  22. 

Resorcinol  Method.  Colorimetric  assay  by  yellow  colour  given  on  boiling 
for  1  hour  with  20%  hydrochloric  acid  and  excess  of  resorcinol. — I.  B.  Glassmann, 
Hoppe-Seyl.  Z.,  1925,  loO,  16. 

Time-saving  points  in  the  estimation  of  glucose — use  of  Dreyer’s  Pipette 
(an  ungraduated  pipette  which  drops  very  consistently  22  to  24  drops  of  water 
to  the  cubic  centimetre). — F.  T.  Grey,  Brit.  med.  J .,  i/1925,  502. 

Criticism  of  modern  methods  of  blood  sugar  determination  and  a  description 
of  a  micro-method  for  the  determination  of  true  sugar  by  a  modified  Folin-Wu 
method. — F.  K.  Herbert  and  M.  C.  Bourne,  Brit.  med.  J.,  i/1931,  94. 


CEREBROSPINAL  FLUID 

The  composition  is  virtually  that  of  Locke’s  Modification  of 
Ringer’s  Solution.  In  examining  a  specimen,  centrifuge  or  allow 
to  stand  for  any  sediment  to  deposit.  Examine  sediment  for  cells 
and  bacteria.  Inoculate  broth  and  other  media  for  bacteria. 

Normal  cerebrospinal  fluid  is  a  clear  colourless  fluid  with  no  clot 
and  should  have  the  following  characteristics: 

Reaction:  faintly  alkaline. 

Cells:  Not  more  than  5  per  cu.  mm. 

Total  Protein:  10  to  35  mg.  per  100  ml. 

Globulin  test:  Negative. 

Sugar:  40  to  80  mg.  per  100  ml.  (The  sugar  content  will  \ary 
with  the  level  of  the  blood  sugar). 

Chlorides  (as  NaCl):  700  to  750  mg.  per  100  ml. 

Urea:  10  to  40  mg.  per  100  ml.  This  will  vary  with  the  blood 

urea.  . 

If  the  fluid  contains  a  clot  this  indicates  the  presence  or  fibrin¬ 
ogen  and  is  always  of  pathological  significance  unless  blood  has 
been  admixed  at  the  time  of  the  lumbar  puncture.  It  the  uic 
is  red  the  colour  is  due  to  blood.  Red  blood  cells  may  le 
detected  in  the  centrifuged  deposit  of  an  apparently  colour  ess 
fluid.  A  yellow  fluid  is  due  to  bilirubin  formed  from  the 
haemoglobin  of  a  previous  haemorrhage. 
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Estimation  of  lotal  Protein.  This  is  best  carried  out  by  Mestrezat 
method.  The  protein  is  precipitated  by  30%  trichloracetic  acid  and  the  resultire 
turbidity  is  compared  with  a  series  of  standard  protein  solutions  similar!! 
treated.  (See  Harrison’s  Chemical  Methods  in  Clinical  Medicine  for  fu  i 
description).  Nearly  all  pathological  fluids  show  an  increase  of  protein.  Th- 
increase  of  protein  may  or  may  not  be  accompanied  by  an  increase  of  cells. 
Bacterial  infection  usually  results  in  an  enormous  increase  of  cells.  When  ther 
is  a  block  in  the  subarachnoid  space  the  protein  content  may  be  very  high.  ^ 
high  protein  content  without  an  equivalent  cell  increase  is  known  as  Froin 
syndrome.  This  occurs  in  tumours  of  the  cord,  spinal  caries  and  chronii 
meningitis. 

Qualitative  Test  for  Globulin.  The  test  usually  employed  is  that  o 
adding  a  small  quantity  of  cerebrospinal  fluid  to  an  equal  quantity  of  saturate* 
ammonium  sulphate.  After  shaking,  normal  fluids  remain  clear  or  show  onl 
the  faintest  degree  of  opalescence.  An  increased  globulin  content  is  alway 
pathological  if  there  is  no  blood  present  in  the  specimen.  Protein  figures  ant 
globulin  tests  in  a  specimen  containing  blood  are  of  no  value.  The  chief  valu 
of  the  globulin  test  is  in  syphilitic  lesions  wrhere  although  the  total  protein  ma^ 
be  only  slightly  increased  the  globulin  ratio  is  so  raised  that  definite  positive 
reactions  are  obtained. 

Sugar.  This  varies  with  the  blood  sugar,  but  tends  to  lag  a  little  behind 
In  acute  meningitis  the  sugar  is  often  lowered. 

Chlorides.  These  may  be  estimated  by  direct  titration  with  N/50  AgN03 
using  potassium  chromate  as  the  indicator.  High  figures  are  not  often  met  with 
but  occur  in  advanced  cases  of  renal  inefficiency.  Low  chloride  figures  are 
found  in  meningitis.  Chloride  estimations  are  particularly  valuable  in  the  earlv 
diagnosis  of  tuberculous  meningitis,  as  the  figures  in  this  disease  are  usually 
very  low,  between  500  and  650  mg.  Any  factor  tending  to  lower  the  blooc 
chloride  may  cause  a  fall  in  the  chloride  content  of  the  cerebrospinal  fluid. 

Urea.  This  always  bears  a  close  relationship  to  the  level  in  the  blood 
though  tending  to  be  a  little  lower.  There  is  no  special  value  in  estimating  the 
spinal  fluid  urea  in  cases  of  suspected  urtemia. 

Sugar  and  urea  may  be  estimated  by  the  methods  employed  in  the  analysis 
of  blood. 

Differential  Diagnosis  of  Syphilitic  from  Parasyphilitic  Affections 
by  Examination  of  Cerebrospinal  Fluid. 

Normally,  the  fluid  is  practically  free  from  corpuscular  elements;  from  1  to  J 
lymphocytes  may  be  seen  in  the  centrifuged  deposit  in  the  ordinary  microscopic 
field.  In  acute  microbic  infections  of  the  cerebrospinal  meninges  leucocytosis 
occurs,  mostly  of  the  polynuclear  type. 

In  certain  more  chronic  affections,  as  in  tuberculosis,  trypanosomiasis  anc 
syphilis,  excess  of  leucocytes  also  occurs — mostly  mononuclear,  i.e.,  there  is  £ 
lymphocytosis  or  pleocytosis.  Tubercle  bacilli  and  trypanosomes  can  usually 
be  found,  but  the  Sp.  pallida  has  not  been  found.  The  pleocytosis  of  cerebro¬ 
spinal  syphilis,  tabes  and  general  paralysis  is  often  a  very  early  occurrence  o: 
great  diagnostic  value. 

In  florid  syphilis  and  in  cerebrospinal  syphilis  as  well  as  in  tabes  and  genera 
paralysis,  the  Wassermann  reaction  is  practically  always  +. 

The  second  reaction  in  diagnosis  of  parasyphilitic  affections  is  the  finding  oi 
an  excess  of  globulin.  In  combination  with  a  +  Wassermann  reaction  anc 
pleocytosis  it  is  pathognomic  of  parasyphilis. 

The  third  reaction  is  the  pleocytosis;  the  fourth  is  the  Wassermann  reaction 
both  already  mentioned.  The  four  reactions  are  relied  upon  for  diagnosis. 

Routine  examination  of  cerebrospinal  fluid  in  syphilis. — C.  H.  Mills,  Brit 
med.  J .,  ii/ 1 927,  527.  See  also  J.  G.  Greenfield,  Lancet,  ii/ 1928,  716. 

Colloidal  Gold  Reaction.  Zsigmondy  found  that  certain  colloids  exertec 
definite  degrees  of  protective  action  on  the  precipitation  of  gold  suspension 
by  sodium  chloride.  Lange  applied  the  test  to  the  fluid  protein  and  found  tha 
normal  fluid  when  diluted  with  a  0-4%  sodium  chloride  solution  does  not  affec 
the  solution  of  colloidal  gold,  whilst  in  disease  of  the  central  nervous  systen 
characteristic  changes  are  produced. 

All  cerebrospinal  fluids  precipitate  colloidal  gold,  provided  that  the  gol< 
solution  is  sufficiently  sensitive,  but,  generally  speaking,  the  precipitatin 
substance  is  contained  to  a  small  degree  in  normal  fluid,  to  a  greater  degre 
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n  tabetic  cases,  and  to  a  still  greater  degree  in  paretic  cases. — Rep.  Med.  Res . 
?om.,  1919-20. 

Technique.  Colloidal  gold  solution  is  red.  Numbers  are  given  to  the 
olours  formed  on  mixing  the  specimens  with  the  gold;  red  =  0,  red-blue  =1 
riolet==2,  blue  =  3,  bluish-white  =  4,  and  colourless  =  5.  Ten  dilutions  are  made’ 
varying  from  1/10  to  1/5120.  Results  are  given  from  left  to  right.  In  general 
yaralysis  a  typical  reading  would  be  5555554210  (the  “paretic  curve”).  In 
abes  the  figures  may  be  2221110000.  In  cerebrospinal  syphilis  1223320000  is 
airly  typical. — A.  Douglas  Bigland,  Lancet,  ii/ 1920,  587. 

Application  of  the  test  in  disseminated  sclerosis  (during  treatment  with 
leoarsphenamine).  The  usual  procedure  of  dilutions  1:10,  1  :  20,  1  :  40  of 
luid  in  0-4%  sodium  chloride  was  adopted,  and  2-5  ml.  of  colloidal  gold  was 
idded  to  each  tube.  The  colour  changes  were  noted  in  1  hour  and  in  24  hours, 
rhe  criteria  of  the  suitability  of  colloidal  gold  for  testing  cerebrospinal  fluid 
ire  ( 1 )  It  must  give  a  paretic  curve  with  fluid  from  a  case  of  general  paralysis 
2)  Show  no  change  with  normal  fluid  (3)  5  ml.  should  be  completely  precipitated 
n  1  hour  by  1*7  ml.  of  a  1%  sodium  chloride  solution  (4)  It  should  be  neutral 
o  1%  alizarin  red  in  5%  alcohol. — D.  K.  Adams,  Lancet,  i/1921,  420. 

Cases  of  disseminated  sclerosis  give  a  positive  curve  in  about  30%  of  the 
lumber  of  fluids  tested. 

In  20  cases  of  functional  nervous  disease  the  cerebrospinal  fluid  gave  negative 
esults.  Apparently  not  specific,  but  of  value  to  indicate  first  definite  sign  of 
nvolvement  of  the  central  nervous  system  in  organic  disease. — D.  K.  Adams, 
3rit.  med.  J .,  ii/ 1921,  842. 

The  reaction  is  of  value  for  differentiating  one  pathological  condition  from 
mother,  rather  than  as  was  first  expected  for  making  a  quantitative  determination 
>f  the  protein. — Physiology  and  Pathology  of  Cerebrospinal  Fluid,  W.  Boyd, 
920. 


Preparation  of  the  Gold  Solution  for  the  Reaction . 

A  number  of  slightly  varied  formulae  are  available. 

To  100  ml.  of  triple-distilled  water  add  1  ml.  of  1%  solution  of  gold  and 
odium  chloride  (AuCl3,NaCl).  Bring  to  the  boil  and  add  10  drops  of  1% 
irmalin.  Remove  partially  from  the  flame  and  add  16  drops  or  2%  potassium 
arbonate  solution  and  then  at  intervals  of  15  seconds  one  or  two  more  drops; 
8  usually  suffice.  The  colour  should  be  a  “smart  blush,”  changing  to  old  rose 
s  it  cools,  with  fluorescence.  5  ml.  will  be  rapidly  decolorised  by  1  *7  ml.  of  1  /0 
idium  chloride,  and  it  will  give  luetic  and  paretic  curves  with  appropriate 
ositives,  and  negative  results  with  known  negatives.  Should  not  be  used  quite 
resh  but  on  the  other  hand  it  may  not  keep  more  than  a  week.  1.  Vrrey, 
hit.  med.  J.,  ii/ 1922,  1120;  i/1923,  88. 

Gettler  and  Jackson’s  method. —  Yearb.  Pharm.,  1922,  38. 

A  simplified  method:  One  ml.  of  1%  gold  chloride  and  1  ml.  of  2%  potassium 
arbonate  are  added  to  100  ml.  of  water.  This  is  heated  and  as  it  begins  o  oi 
ml.  of  0-5%  glucose  is  added,  and  the  boiling  continued.  Fluid  turns  vioem 
minute,  and  then  purple,  when  it  is  removed  for  use.  Yearb.  Pharm.,  , 
ienzoin  Reaction  for  Syphilitic  Disease  of  the  Central  Nervous  System. 

One  gramme  of  freshly  powdered  Sumatra  resin  dissolved  in  • 

isolute  alcohol;  shake  well  and  leave  for  48  hours.  Decant  an'  a  ^  • 

f  the  clear  fluid  to  20  ml.  of  twice  distilled  water  at  .  For  each  fluid  to  be 
xamined,  a  series  of  6  or  12  test-tubes  is  put  up.  In  o  •  • 

•25  ml.  of  sodium  chloride  solution  (0*01  %)  is  placed,  and  in  , 

ibes  1  ml.  of  saline.  0-75  ml.  of  cerebrospinal  fluid  is  measure  in  third  tube 

id  1  ml.  into  the  second  tube;  1  ml.  from  the  second  tube  is  pu  1  ,  •  .  tuue 

id  mixed;  1  ml.  from  tube  3  is  put  into  tube  4  etc.,  until  t  ie  p  .  , 

cached,  when,  after  mixing,  1  ml.  is  discarded;  the  las  u  e,  gum 

.line,  acts  as  control.  To  each  lube,  includ^f ^“radfng, three  degrees  of 

redp’hatiOTi’^re’^rec^gnisecf'  and  2  In  the.  first  no  fhange  occurs;  the 

!Cond  shows  some  precipitation,  but  fluid  remains  opaque^^  e  ^ 

“Snfairt^fwiih 

inclusive.  A  ‘‘positive”  reading ,»  compete  «£ 

metimes  a  slight  deviation  in  tubes  11,  iu,  or 

M 
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remains  opaque.  Test  nearly  as  sensitive  as  Wassermann  to  syphilis  of  « 
central  nenmus  system.  Positive  result  is  not  obtained  with  any  disease  otl 
than  syphilis  of  central  nervous  system. — J.  A.  Braxton  Hicks,  and  J.  Pear 
Brit.  med.  J.y  i/1924,  268. 

Mastic  Test  (introduced  by  Emanuel)  is  on  lines  practically  identical  w 
the  previous  excepting  that  mastic  is  used  instead  of  benzoin. 

In  positive  cases  complete  precipitation  of  the  mastic  occurs  in  a  giv 
number  of  tubes,  and  results  are  read  in  the  same  way  as  in  the  colloidal  go 
test.  When  precipitation  is  complete  the  fluid  becomes  perfectly  clear,  as 
there  is  a  heavy  white  deposit  at  the  bottom  of  the  tube. — Physiology  a 
Pathology  of  the  Cerebrospinal  Fluid ,  William  Boyd,  1920. 

Experiments  with  cerebrospinal  fluid. — J.  E.  R.  McDonagh,  Lancet,  ii/192! 
991. 

The  benzoin  and  mastic  tests  are  of  approximately  equal  value,  but  ti 
benzoin  is  simpler.  In  special  cases,  such  as  meningitis  and  multiple  scleros 
the  colloidal  gold  test  is  preferable. — J.  Amer.  med.  Ass.,  ii/ 1 925,  1584. 

A  Colour  Reaction  in  General  Paresis. 

To  1  ml.  of  cerebrospinal  fluid  add  0*3  ml.  of  acetic  anhydride.  Shake  w* 
and  add  drop  by  drop  0-8  ml.  of  cone,  sulphuric  acid.  Lilac  tint  indicat. 
positive  reaction;  a  brown-yellow  or  red-yellow  tint  a  negative.  Lilac  tint  appeal 
immediately  after  addition  of  sulphuric  acid,  usually  remaining  about  5  minute 
Positive  in  97%  of  cases  of  general  paresis,  and  negative  with  almost  ever 
other  type  of  mental  disorder,  except  certain  cases  of  neurosyphilis  (other  the 
general  paralysis  of  the  insane). — J.  S.  Harris,  Brit.  med.  J.,  i/1926,  136. 

Tryptophane  Test.  In  the  diagnosis  of  tuberculous  meningitis  examir 
the  cerebrospinal  fluid  for  tryptophane  as  follows:  Mix  2  to  3  ml.  of  the  flue 
with  15  ml.  to  18  ml.  of  B.P.  hydrochloric  acid  and  1  to  2  drops  of  2%  solution  a 
formalin.  In  5  minutes  add  slowly  down  the  side  of  the  tube  25  to  30  drops  * 
a  0*06%  solution  of  sodium  nitrite.  A  positive  reaction  is  shown  by  a  violet  rir 
being  formed  at  the  point  of  contact. — Practitioner,  ii/ 1 927,  63. 


FASCES 

Examination  of  faeces  is  undertaken  to  determine  the  state  c 
the  various  digestive  functions,  and  is  thus  of  assistance  i 
the  treatment  of  gastric  and  intestinal  disease. 

A  trial  diet  is  necessary.  Ordinary  meals  are  taken  durin 
48  hours  as  follows:  to  include  (1)  milk  undiluted  or  mixed  wit 
coffee;  (2)  eggs;  (3)  animal  food,  such  as  fish,  poultry,  vea 
beef,  etc.;  (4)  farinaceous  foods — bread,  potatoes^  rice;  (5)  tf 
various  green  vegetables  and  roots;  (6)  stewed  fruit;  (7)  butt< 
and  various  fats  of  meat. 

The  faeces  are  collected  in  a  glass  vessel — this  permits  macn 
scopic  examination  (in  constipation ,  etc.). 

Colour.  The  colour  of  normal  stools  varies  considerably  with  the  di< 
A  diet  consisting  chiefly  of  milk  and  carbohydrates  will  give  pale  yellow  stoo 
A  diet  rich  in  meat  will  give  dark  brown  stools.  Black  stools  may  be  due 
ingested  drugs  such  as  iron  or  bismuth,  or  to  excessive  bleeding,  resulti: 
in  the  tarry  stool  due  to  altered  blood  (melaena).  Green  stools  of  infants  a 
usually  due  to  bilirubin  which  owing  to  the  rapid  passage  of  the  diarrhceic  stc 
has  escaped  conversion  into  stercobilin.  Stools  of  very  young  infants  conts 
bilirubin  and  these  on  exposure  to  air  may  turn  green  by  oxidation  of  the  bi 
rubin  to  biliverdin.  The  normal  pigment  of  a  stool  is  stercobilin  and  in  adu 
bilirubin  is  abnormal. 

Test  for  Bilirubin.  To  a  smear  of  fasces  on  a  white  tile  add  two  drops 
fuming  nitric  acid.  A  blue  or  green  colour  denotes  the  presence  of  bilirubk 

Stercobilin  (Urobilin).  This  is  present  in  all  normal  stools,  but  is  abst 
or  deficient  where  there  is  any  obstruction  to  the  passage  of  bile  into  the  i 
testine. 
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Test  for  Stercoblhn.  Make  a  thick  emulsion  of  the  stool  with 
amyl  alcohol  and  allow  it  to  stand  for  12  hours.  Decant  the  supernatant  flu  d 
and  after  adding  two  drops  of  tincture  of  iodine  mix  with  an  equal  volume  of 
saturated  zinc  acetate  m  alcohol,  and  filter.  The  filtrate  will  be  yellow  or  pinkish- 
yellow  by  transmitted  light  but  will  show  a  marked  green  fluorescence  by 
reflected  light  if  stercobilin  is  present.  y 


Pots,  The  fat  content  of  normal  faeces  on  an  average  diet  is' _ 

Neutral  fat:  6%  to  7%. 

Free  fatty  acids:  7%  to  8%. 

Fat  as  soaps:  8%  to  10%. 

All  calculated  on  the  dried  stool. 

Neutral  fat  is  increased  in  pancreatic  deficiency.  Free  fatty  acids  and 
acid  soaps  (split  fat)  are  increased  in  biliary  deficiency,  intestinal  hurry  and 
abnormal  conditions  of  the  intestinal  mucous  membrane  preventing  absorption. 

1'G.ty  Estimation  of .  Fat  may  be  estimated  by  extracting  1  g.  of  dried  stool 
in  a  Soxhlet’s  apparatus  with  ether.  The  ether  extract  is  evaporated,  dried  and 
weighed.  This  weight  is  neutral  fat  and  free  fatty  acid.  The  dried  fats  are  re¬ 
dissolved  in  a  little  ether  and  after  dilution  with  alcohol  the  free  fatty  acid  is 
titrated  with  N/10  alcoholic  KOH,  phenolphthalein  being  used  as  indicator 
and  each  ml.  of  KOH  being  taken  as  equivalent  to  0-0268  g.  of  fatty  acid.  The 
residue  left  after  the  first  ether  extraction  is  transferred  to  an  evaporating  basin 
and  10  ml.  of  10%  HC1  in  alcohol  added  (concentrated  HC1  10,  alcohol  100). 
This  is  placed  on  a  water-bath  and  when  reduced  to  about  5  ml.  mixed  with 
sufficient  plaster  of  paris  to  make  a  paste.  This  is  then  carefully  dried  on  the 
water-bath  and  the  resulting  powder  replaced  in  the  Soxhlet  thimble  and 
extracted  writh  ether.  The  ether  extract  evaporated  and  weighed  gives  the 
amount  of  fat  present  in  the  form  of  soaps.  Care  must  be  taken  not  to  confuse 
liquid  paraffin  and  its  numerous  preparations  with  undigested  fat. 

An  improved  method  for  the  determination  of  fat  in  feces. — E.  C.  Wood 
and  T.  W.  Simpson,  Analyst ,  1934,  817. 

Protein.  The  only  microscopic  evidence  of  undigested  protein  in  the  stool 
is  the  presence  of  undigested  muscle  fibres.  Many  such  fibres  suggest  pan¬ 
creatic  deficiency  or  possibly  rapid  passage  through  the  small  intestine. 

Carbohydrate.  Occasionally  starch  escapes  digestion  and  appears  in  the 
stool.  This  may  be  recognised  microscopically  after  the  addition  of  a  little 
iodine. 

Fermentation.  Set  aside  a  portion  in  a  fermenting  flask.  Distinct  gas 
evolution  in  12  hours  shows  that  starch  digestion  has  not  been  satisfactory. 
The  feces  in  this  case  are  distinctly  acid — catarrhal  affections  of  the  small 
intestine.  Gas  evolution  after  24  hours  or  later  shows  that  the  albuminous 
substances  are  being  split  up  by  the  increased  alkalinity  of  the  feces.  In  the 
former  case  there  is  intestinal  fermentation  dyspepsia ,  and  in  the  latter  intestinal 
decomposition  dyspepsia. 

Vibrios.  A  new  method  of  isolating  and  cultivating  from  feces,  especially 
suited  for  detection  of  vibrio-carriers  in  field  work.  Place  250  ml.  of  sterilised 
tank  water  in  an  enamel  bowl  with  1  %  of  common  salt;  add  1  ml.  of  1%  sterile 
peptone  solution  immediately  before  inoculating  medium  with  feces.  .  ror 
collection  and  conveyance  of  stools  large  test-tubes  (6  x  1  in.)  are  used  containing 
10  to  15  ml.  of  1%  salt  solution.  On  arrival  at  the  laboratory,  or  alter  2  to  6 
hours  at  room  temperature,  6  large  loopfuls  of  the  surface  liquids  in  the  tubes  are 
inseminated.  Test  surface  layer  of  bowls  daily — in  positive  cases,  vibrios  as  a 
rule  appear  in  2  or  3  days,  and  when  abundant  persist  in  bowls  for  2  to  4  weeks. 

J.  W.  Tomb  and  G.  C.  Maitra,  Indian  med.  Gaz.,  1926,  56. 

Blood.  Occult  blood  in  stools  may  be  recognised  by: 


Benzidine  Test 

The  patient  should  have  been  on  a  meat-free  and  green-vegetable-free  diet 
r  at  least  3  days.  Superficial  bleeding  from  the  anus  must  be  excluded, 
ieeding  from  gums  or  nose  should  be  looked  for.  , 

A  small  fragment  of  stool  is  mixed  with  about  o  ml.  of  water  in  a  e. 
id  boiled  on  a  water-bath  for  5  minutes.  After  cooung,  it  is  ad  e  , 
ml.  of  saturated  solution  of  benzidine  in  glacial  acetic  acid  to  w  n  ,  1 

10  vol.  hydrogen  peroxide  have  been  added.  On  sha  ung,  a  - 

ows  the  presence  of  blood.  The  test  is  extremely  sensitive,  and 
actions  should  be  ignored. 


356 


THE  EXTRA  PHARMACOPOEIA 


Meyer’s  Phenolphthalin  Reagent.  Phenolphthalein,  2  g.,  potassium 
hydroxide  20  g.,  water  100  ml.  Dissolve  and  add  zinc  10  g.,  and  boil.  Filter 
while  hot  (and  decolorised).  Keep  in  the  dark  with  a  little  zinc  at  the  bottom 

In  using,  a  small  piece  of  fasces  is  taken  from  the  middle  of  the  stool  aftea 
a  milk  diet  and  made  into  a  line  suspension  by  adding  water.  Fill  a  test-tube 
about  one-third  full  with  this.  Add  one-third  of  its  volume  of  glacial  acetic 
acid,  mix,  boil  and  cool  under  tap.  Add  5  ml.  of  ether,  mix  well  and  set  aside 
Pipette  off  and  add  1  ml.  of  the  reagent  and  a  few  drops  of  hydrogen  peroxide 
If  blood  is  present  an  immediate  deep  red  colour  spreads  down  the  tube. 

Blood  in  water  gives  a  positive  reaction  1  in  500,000.  A  slightly  modified 
form  of  the  test  employed.  Copper,  even  in  traces,  interferes  with  the  test, — 
J .  chem.  Soc.  Abstr.,  ii/ 1 922,  724. 

Amidopyrine  (Pyramidon)  Test. — Take  5  ml.  of  a  boiled  and  cooled  stooil 
emulsion  in  water.  Add  3  to  4  drops  of  acetic  acid  and  then  2  ml.  of  5%  amido¬ 
pyrine  in  alcohol  so  that  a  layer  of  the  latter  is  present  on  the  surface.  Drop  in 
5  to  6  drops  of  10  vol.  hydrogen  peroxide.  A  mauve  colour  spreading  up  into 
the  amidopyrine  layer  will  show  the  presence  of  blood.  This  test  is  a  good  one 
although  not  nearly  so  sensitive  as  the  benzidine  test. 

Thymolphthalein  Test. 

Dissolve  thymolphthalein  1  in  water  100  and  add  potassium  hydroxide  25 
and  zinc  powder  10.  Boil  until  colourless,  filter  hot  and  make  up  to  original 
volume.  Keep  zinc  filings  in  the  solution  to  prevent  oxidation. 

To  use  the  test,  rub  down  a  small  portion  of  the  faeces  (e.g.  the  size  of  a  bean) 
with  5  to  10  ml.  of  alcohol  and  20  drops  of  glacial  acetic  acid.  25  to  30  drops  of 
the  extract  are  filtered  off  and  20  drops  of  the  reagent  mixed  with  15  drops 
of  hydrogen  peroxide  added.  On  shaking,  a  greyish-blue  opaque  ppt.  forms, 
turning  blue  on  standing  if  blood  is  present. — Yearb.  Pharm.,  1919,  46. 

Microscopic  Examination.  The  presence  of  connective  tissue  and  elastic 
fibres  indicates  a  defect  in  acidity  of  the  gastric  juice.  Defective  dissociation  of 
connective  tissue  and  coagulable  proteins  points  to  a  primary  gastric  affection 
known  as  achylia  gastrica  (Hayem’s  hypopepsia).  Appearance  of  elastic  fibres, 
if  not  associated  with  connective  tissue  and  coagulated  protein,  must  be  regarded 
as  a  sign  of  good  gastric,  but  defective  intestinal  digestion.  Considerable  amount 
of  undigested  muscle  fibre  with  well-marked  contour  may  indicate  bad  intestinal 
digestion  of  meat. 

Mucus.  Stain  smear  with  1  %  sodium  alizarine  sulphonate.  Normal  mucus 
appears  as  small,  faintly  yellow  flakes  and  scales.  It  is  possible  to  determine  the 
section  of  the  intestine  from  which  mucus  is  derived  by  the  tint  of  this  colour — 
the  further  the  distance  to  the  a?ius  the  mucus  has  to  travel  the  lighter  the  colour. 

Detection  of  trypsin  in  the  fceces  to  assist  diagnosis  of  pancreatic  disease. 
Rub  up  a  small  quantity  with  glycerin,  place  on  a  serum  plate  and  incubate 
at  55°  to  60°  for  24  hours;  note  occurrence  of  depression  in  the  medium.  The 
reaction  is  not  due  to  pepsin.  The  amount  of  ferment  was  found  to  be  distinctly 
greater  in  loose  stools  or  diarrhoea,  indicating  that  probably  owing  to  the  increased 
peristalsis  the  reabsorption  or  destruction  of  ferment  is  hindered  and  an  increased 
quantity  voided. 

The  F/eces  in  alimentary  disorders.  For  a  consideration  of  the  subject, 
control  of  diet,  macro-  and  microscopic  examination,  etc.,  see  R.  Coope, 
Lancet ,  ii/ 1 92 1 ,  9;  also  Chalmers  Watson,  ibid.,  153;  reply,  ibid.,  362.  The 
bacteria  present  in  the  faeces  are  not  for  the  most  part  dead,  as  commonly 
taught.  Saccharose  milk  agar — a  new  medium  apparently  selective  for  intestinal 
bacteria. — D.  Chalmers  Watson,  Lancet ,  ii/ 1922,  127. 


PLEURAL  AND  PERITONEAL  FLUIDS 

Physical  Characters. 

Note  whether  blood-stained  or  not.  (Caution:  A  small  amount  of  blood  may 
get  into  the  fluid  in  the  process  of  exploring). 

Observe  whether  transparent  or  otherwise. 

Test  for  fat. 

Note  the  consistence,  specific  gravity,  odour,  amount  and  nature  of  deposit. 
Chemical  Investigation  will  give: — 

(1)  Reaction,  (2)  Presence  of  serum  albumin  and  serum  globulin,  (3)  Presence 
of  mucin  or  nucleo-albumin  by  addition  of  acetic  acid. 
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Microscopic  Examination  of  Sediment.  For  blood,  epithelial  cells,  cancer 
cells,  Foulis’  cells  (these  are  met  with  in  fluids  from  malignant  ovarian  cysts 
or  malignant  peritonitis  following  such  cysts),  hooklets,  crystals,  actinomycosis 
nodules,  Amoeba  dysenteries. 

General  Characters.  It  is  difficult  to  tell  a  dropsical  from  an  inflammatory 
flui-d.  It  appears  that  the  amount  of  proteins  in  an  effusion  depends  much  more 
upon  site  than  upon  cause.  Pleural  fluids  contain  the  highest  percentage  of 
proteins,  peritoneal  fluids  rather  less  and  subcutaneous  fluids  very  little.  The 
fluid  in  cardiac  dropsy  is  more  highly  albuminous  than  in  dropsy  of  renal  origin. 
Diagnostically  all  one  can  say  is  that  a  fluid  with  sp.  gr.  more  than  TO  18  con¬ 
taining  more  than  4%  of  albumin  is  almost  certainly  inflammatory  while  one 
with  sp.  gr.  less  than  TO  15  and  an  albumin  percentage  less  than  2£%  is  certainly 
dropsical.  Fluid  obtained  by  lumbar  puncture  in  cases  of  cerebral  tumour  has 
a  sp.  gr.  T006  and  a  protein  content  of  0-5%  in  chronic  cases  up  to  1  or  2%  in 
acute  stages. — For  further  details  see  R.  Hutchison  and  H.  Rainy,  Clinical 
Methods. 
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In  a  healthy  subject  food  commences  to  pass  the  pylorus  in 
from  fifteen  minutes  to  half  an  hour  after  ingestion,  the  time 
varying  with  the  character  of  the  food  (e.g.,  carbohydrates  leave 
the  stomach  before  proteins),  and  the  stomach  is  empty  in  five 
hours.  The  passage  through  the  small  intestine  takes  about 
three  and  a  half  to  five  hours,  about  one  inch  a  minute,  so  that 
there  is  food  in  the  caecum  before  the  whole  meal  has  left  the 

stomach. 


Test  Meals.  . 

Ewald  Test  Meal .  This  consists  of  2  oz.  of  toast  without 

butter  and  half  a  pint  of  tea  without  milk.  The  meal  is  removed 
one  hour  after  its  ingestion  by  means  of  an  oesophageal  tube 
either  by  a  syringe  or  a  Senoran’s  bottle.  This  type  of  test  mea 
has  been  replaced  by  the  fractional  Test  Meal.  ,  , 

Fractional  Test  Meal .  The  patient  swallows  a  Ryle  s  tube 
and  then  drinks  a  meal  of  weak  oatmeal  gruel.  I  his  is  made  by 
adding  2  tablespoonfuls  of  oatmeal  to  a  quart  of  water,  boiling 
gently  until  the  volume  is  reduced  to  a  pint  and  then  straining 
through  muslin.  Before  taking  the  gruel  the  stomach  is  emptie 
by  gentle  aspiration  with  a  syringe  and  the  fluid  examined  as 
sample  of  resting  juice.  If  there  is  any  question  of  delay  it  is  an 
advantage  to  give  the  patient  a  charcoal  biscuit  the  mg 
the  test.  Any  charcoal  in  the  morning  resting  juice  r  t^e 

evidence  of  delayed  emptying  of  the  stomach,  ^ampies  ol  th 

gastric  contents  are  withdrawn  at  half  hour  y  m  er^a  chloride 
analysed  for  its  HC1  content,  total  acidity  ;nd  total  chlonde 

content.  A  note  is  made  of  the  appearance  o  y  the 

in  any  specimen.  The  rate  of  emptying  is  jug  continue 

appearance  of  starch  from  any  sample.  It  is 

the  examination  up  to  two  hours.  nce  of  blood, 

Examination  of  Sample  of  Gastric  u  '^^em-caj  tests  for  blood  are 
charcoal  and  bile  can  be  detected  by  the  naked  y  .  probably  due  to  traces  of 
unsatisfactory  as  it  is  common  to  get  posi  l  ^  chemical  examination  the 

blood  produced  by  trauma.  Before  beginning  the  cnen 

specimen  should  be  filtered. 
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Free  Hydrochloric  Acid.  This  can  be  determined  by  Gunzburg’s  test. 
Mix  six  drops  of  10%  phloroglucin  in  alcohol  with  half  the  quantity  of  10% 
vanillin  in  alcohol.  Place  this  in  an  evaporating  basin  and  add  two  or  three 
drops  of  the  filtered  specimen.  Evaporate  gently  on  a  water-bath.  If  free 
hydrochloric  acid  is  present  the  residue  will  assume  a  deep  cherry  colour. 

Thymol  Blue.  Add  a  few  drops  of  0-1%  thymol  blue  to  10  ml.  of  the  test 
meal  filtrate.  A  red  colour  shows  the  presence  of  free  hydrochloric  acid.  The 
amount  present  can  be  determined  by  titrating  this  solution  with  N/10  NaOH 
until  the  solution  becomes  yellow  at  pH  2.  Each  ml.  of  N/10  NaOH  is  equivalent 
to  0*00365  g.  of  HC1. 

Total  Acidity.  This  can  be  estimated  in  the  same  solution  by  continuing 
the  titration  until  the  indicator  becomes  blue.  The  reading  of  the  titration 
from  the  beginning  until  the  blue  end-point,  pH.  8-8,  is  reached  is  a  measure 
of  the  total  acidity.  The  result  can  be  expressed  in  terms  of  hydrochloric  acid 
or  as  the  number  of  ml.  of  N/10  NaOH  equivalent  to  100  ml.  of  test  meal. 

Estimation  of  Total  Chlorides.  To  the  same  10  ml.  of  the  filtrate  add 
15  ml.  of  N/10  AgN03  and  3  ml.  of  cone.  HN03.  Heat  on  a  boiling  water-bath 
and  add  saturated  solution  of  potassium  permanganate  until  the  browrn  colour 
goes  with  difficulty.  This  will  indicate  the  almost  complete  destruction  of  organic 
matter.  Cool  and  add  a  few  drops  of  10%  ferric  alum  as  indicator.  Titrate  the 
excess  of  silver  nitrate  with  N/10  KCNS.  The  chloride  may  be  expressed  in 
terms  of  HC1  or  again  as  number  of  ml.  of  N/10  NaOH  equivalent  to  100  ml. 
of  test  meal. 

Alcohol  Meal .  This  is  of  value  in  cases  of  suspected 
pernicious  anaemia  where  the  important  point  is  the  presence  or 
absence  of  free  hydrochloric  acid.  50  ml.  of  7%  alcohol  are  given 
and  samples  of  the  contents  of  the  stomach  aspirated  in  the  usual 
way  up  to  an  hour.  If  at  the  end  of  this  time  no  free  HC1  has 
appeared  a  hypodermic  injection  of  0-1  mg.  of  histamine  is  given 
and  the  half-hourly  collection  of  specimens  continued.  If  at 
the  end  of  2  hours  there  is  no  free  acid  it  can  definitely  be  taken 
as  a  condition  of  achlorhydria. 

Definition  of  terms.  The  following  classifications  are  suggested  by 
Harrison: 


1 

Ewald  Test  Meal 

Fractional  Test  Meal 

Free  HC1 
Achlorhydria 

Absent 

Absent  throughout 

Hypochlorhydria 

Isochlorhydria 
(normal  free  HC1) 

1  to  1 9  ml.  of  N/ 10% 

20  to  60  ml.  of  N/10% 

Never  above  10  ml.  of 
N/10% 

Ranges  between  1 1  and  60 
ml.  of  N/10% 

Hyperchlorhydria 

Over  60  ml.  of  N/10% 

One  or  more  points  above 

60  ml.  of  N/10% 

Acidity 

Anacidity 

Absent 

Absent  throughout 

Hypoacidity 

1  to  29  ml.  of  N/10% 

Never  above  20  ml.  N/10% 

Isoacidity 
(normal  acidity) 

30  to  70  ml.  of  N/10% 

21  to  70  ml.  of  N/10% 

I  lyperacidity 

Over  7<>  ml.  of  N/10% 

Over  70  ml.  of  N/10%  at 
one  or  more  points. 
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Achylia.  Absence  of  free  HC1  and  of  pepsin  with  low  chlorides,  i.e.,  absence 
of  gastric  secretion. 

Gastric  function  in  health  and  disease. — J.  A.  Ryle,  Lancet ,  i/1925,  583, 
641;  697,  754. 

The  technique  and  clinical  interpretation  of  the  fractional  method  of  gastric 
analysis. — L.  M.  Morris,  J.  Roy .  Nav .  Med.  Service ,  1926,  89. 

The  following  are  abstracts  from  the  works  of  Willcox,  Herschell,  Martin 
and  others: — ■ 

Chemical  Examination  of  the  gastric  contents  after  a  test  meal 

containing  little  protein  and  nitrogenous  bases. — Willcox. 

The  hydrochloric  acid  in  this  case  will  be  present  as  far  as  possible  in  the 
free  condition  (which  is  the  point  of  importance  in  diagnosis  of  gastric  ulcer). 


1.  Total  Acidity  (Normally  =  0T 5%  HC1).  Determine  whether  there  is 
active  hydrochloric  acid  or  a  mixture  of  this  and  organic  acid.  Usually  in  chronic 
gastritis  acidity  is  low.  In  gastric  ulcer  it  is  high.  In  carcinoma  it  is  usually  low. 
(A  normal  acidity  does  not  exclude  gastric  carcinoma.) 

It  is  increased  in  simple  hyperchlorhydria,  peptic  ulcer,  cholelithiasis, 
appendicitis,  and  colitis. — Lancet ,  i/1913,  462. 

Without  doubt  both  total  acidity  and  free  hydrochloric  acid  are  raised  in 
a  considerable  proportion  of  ulcer  cases.  Duodenal  cases  show  on  an  average  a 
larger  and  more  constant  increase  of  acidity  than  the  ulcers  on  the  gastric  side. — 
Brit.  med.  J.,  ii/1912,  940,  et  seq. 

Litmus  Paper  is  affected  by  hydrochloric,  lactic  and  butyric  acids. 

Congo  Red  Paper.  The  colour  caused  by  organic  acids  will  disappear  on 
warming  over  a  spirit  lamp  whilst  that  due  to  hydrochloric  acid  remains. 


II.  Hydrochloric  Acid .  This,  according  to  Willcox,  is  either  (a)  free, 
(b)  combined  with  protein  and  organic  bases  (i.e.,  physiologically  active), 
or  (c)  inorganically  combined  (i.e.,  physiologically  inactive).  Normally 
free  HC1  is  0-1%.  "  ^ 

(a)  Phloroglucin  Test  for  Free  Hydrochloric  Acid  ( Gunzburg ): 
Phloroglucin  2  g.,  vanillin  1  g.,  alcohol  90%  30  g.  A  rose-red  colour,  formed 
on  warming  a  few  drops  with  an  equal  amount  of  the  specimen  in  a  porcelain 
dish  indicates  presence  of  the  acid.  May  also  be  best  kept  in  powder  form 
2  parts  of  phloroglucin  and  1  part  of  vanillin  As  much  as  will  htontheg 
of  a  penknife,  added  to  a  few  drops  of  alcohol,  forms  a  perfectly  reliable 

solution.  This  is  the  most  trustworthy. 

This  test  is  positive  with  free  mineral  acids  and  may  be  relied  on  to  show 
the  absence  of  free  hydrochloric  acid. — Lancet,  n/1912,  ll  J  • 

Resorcin  will  do  instead  of  phloroglucin— a  few  crystals  of  this  and Lot 
vanillin  dissolved  in  a  drop  of  the  test  meal  and  evaporated  to  dryness .  give 

a  clear  result _ sliehtlv  more  purple  than  with  phloroglucin.  I  he  result  is 

posidvewkh  very®  dilute  hydrochloric  acid  in  prote.nsolut.on .and  negative 
with  combined  hydrochloric  acid  and  with  lactic  acid.  •  ’  ’ 


ii/ 1 918,  125.  .  •  . 

Response  to  dimethylamir.oazoben/ene  maV  ^  Wf0nri%c°Ja™CaiwayI 
In  gastric  ulcer  and  hyperchlorhydria  free  hydrochloric  acid  aiway 

present;  in  carcinoma  it  is  scarcely  ever  present.  R  .  s  su^ar  3, 

P  Boas’  Test  for  Free  Hydrochloric  Acid.  Resorcin 
alcohol  100.  This  test  is  used  exactly  as  Gunzburg  s  test  the  sa  d  01^ 

being  produced,  but  Boas’  solution  reqmres  heating  more  carefully,  as  it  chars 
more  readily  and  the  colour  is  not  permanen  . 

(b)  Physiologically  Active  Hydrochloric Acid  i.e  free  and  combined 
with  protein  and  organic  bases  (normally  abou  -  /0)-  f 

Willcox’s  Modified  Volhard  Method.  Two  etiual  fiu“P^ed(: 2b°y  adding 
gastric  contents  are  taken  and  ill  one  the  to  a  monium  sulphocyanide. 

excess  of  N/10  silver  nitrate  and  back  titra  g  d  with  organic  nitrogen 

From  the  other  quantity  free  HC1  and  the  a  ,  ignition  the  remaining 

compounds  are  removed  by  evaporation  an  8  Difference  gives  active 

inorganic  chlorides  being  then  determined  j,rHve*HCl  is  equal  to  or  nearly 
HCl.  In  gastric  ulcer  and  hyperchlorhydria  j  gastric  carcinoma  the 

pnnfll  fn  the  total  aciditv.  and  is  usually  over  0-15 /c.  in  gastric 
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active  HC1,  as  found  by  Willcox,  is  nearly  always  much  reduced — always 
under  0T%.  In  chronic  gastritis  the  active  HC1  is  often  below  normal. 

Differential  Estimation  of  Physiologically  Combined  and  the  Free 
Acid.  The  fluid  is  titrated  with  alkali  in  presence  of  dimethylaminoazobenzene 
as  indicator,  the  result  being  the  physiologically  combined  +  free  hydrochloric 
acid;  then  another  portion  is  titrated  with  alizarin  red  (1%  aqueous  solution) 
as  indicator,  which  gives  free  hydrochloric  acid  only.  The  amount  of  alkali 
required  in  the  first  titration  minus  the  amount  required  for  the  second  titration 
is  the  amount  required  by  the  physiologically  combined  hydrochloric  acid,  i.e., 
hydrochloric  acid  combined  zvith  proteins  and  other  weak  bases,  e.g.: 

1st  titration  showed  0-2%  calculated  as  hydrochloric  acid. 

2nd  titration  showed  0*15%  free  hydrochloric  acid. 

0-2%  — 0T5%  —0-05%  physiologically  combined  hydrochloric  acid. 

Topfer’s  Test.  Solution  A  :  0-5%  dimethylaminoazobenzene.  Solution 
B :  1  %  alcoholic  phenolphthalein. 

Add  one  drop  of  Solution  A  and  one  drop  of  Solution  B  to  5  ml.  of  the  filtered 
gastric  juice.  Titrate  with  N/10  NaOH  until  the  red  colour  changes  to  yellow. 
This  gives  the  content  of  free  HC1  on  multiplying  the  number  of  ml.  of  N/10 
NaOH  by  20  and  then  by  0-00365. 

On  titrating  the  solution  with  the  N/10  soda  until  a  pink  colour  due  to  the 
presence  of  Solution  B  is  produced,  the  quantity  of  N/10  soda  used  gives  the 
total  acidity. 

Total  chloride  concentration  and  acidity  of  the  gastric  contents. — Brit.  chem. 
Abstr.  A.,  1928,  1153. 

III.  Organic  Acid,  Lactic  Acid.  According  to  Willcox,  great  importance 
should  not  be  attached  to  presence  or  absence  of  this  acid.  Organic  acids  in 
considerable  amount  are  present  in  carcinoma  of  the  stomach  and  where  much 
fermentation  is  going  on. 

Uffelmann’s  Test  for  Lactic  Acid  (not  entirely  satisfactory).  Ferric 
chloride  solution  1  drop,  phenol  0-4  g.,  water  to  50  ml.  (Delicacy  limit  1  : 
10,000 — the  violet  colour  changes  to  yellow). 

An  approximate  estimation  may  be  conducted  as  follows: — 

Distil  30  ml.  from  40  ml.  of  the  filtered  stomach  contents  the  total  acidity 
of  which  is  known.  The  volatile  acids  pass  over:  the  residue  contains  the  lactic 
and  hydrochloric  acids.  The  acidity  of  the  distillate  (found  by  titration  with 
N/10  soda,  using  phenolphthalein  as  indicator)  deducted  from  the  total  acidity 
“A”  (found  by  titrating  10  ml.  of  the  filtered  stomach  contents  in  the  same 
manner,  the  result  being  expressed  in  terms  of  hydrochloric  acid)  gives  the 
amount  of  lactic  and  hydrochloric  acids  together.  If  the  amount  of  PIC1  “H” 
(found  in  the  same  way  as  “A,”  but  using  dimethylaminoazobenzene  as  indicator) 
be  deducted  from  this,  the  remainder  is  Lactic  Acid. 

Mucin.  In  gastric  ulcer  and  hyperchlorhydria  usually  absent.  In  gastric 
carcinoma  a  definite  precipitate  occurs  on  adding  2%  acetic  acid.  In  simple 
gastritis  often  present  in  small  amount. — Willcox.  It  is  soluble  in  sodium 
hydroxide  solution.  Dried  film  is  deeply  stained  reddish  violet  by  thionin 
staining  solution. 

Mucus  normally  is  stained  faintly,  but  that  met  with  in  chronic  gastritis 
deeply,  with  methyl  green. 

Ferment  Activity.  Determination  of  pepsin  and  pepsinogen  present  is  of 
great  importance.  The  method  of  Willcox  is  as  follows: — 

Action  on  milk  by  determination  of  the  activity  of  the  gastric  juice  by 
rennin  contained  (usually  proportionate  to  pepsin)  by  using  a  series  of  tubes 
containing  5  ml.  of  milk,  to  which  are  added  gradually  increased  quantities  of 
the  gastric  juice,  and  the  mixtures  maintained  at  40°  for  30  minutes.  About 
0-2  ml.  of  normal  gastric  juice  (of  the  adult)  is  required  in  this  test. 

In  gastric  carcinoma  much  more. 

In  gastric  idcer  and  hyperchlorhydria  usually  less  (0-05  ml.  or  less). 

In  certain  cases  it  may  be  necessary  to  estimate  renninogen. 

Rennin  is  tested  for  by  adding  a  few  drops  of  the  filtered  and  neutralised 
stomach  contents  to  two  or  three  ml.  of  milk  and  maintaining  the  mixture  at 
98°F.  for  15  minutes;  resulting  coagulation  indicates  presence. 

For  testing  for  rennin  zymogen,  a  small  quantity  of  calcium  chloride  is 
added  prior  to  incubation.  A  pocket  incubator  may  be  used  for  these  experi¬ 
ments. 
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Digestive  activity  of  the  stomach  contents  (i.e.,  amount  of  pepsin  secreted) 
increases  or  diminishes  with  the  amount  of  hydrochloric  acid  secreted  by  the 
mucous  membrane.  A  number  of  cases  of  gastric  carcinoma  compared  with 
cases  of  ulcer  and  functional  disease  showed  that,  on  the  whole,  the  greater 
proportion  of  cases  evidenced  a  great  diminution  of  acid  secreted,  as  well  as 
diminution  of  digestive  power. — S.  Martin,  Lancet ,  i/1909,  398. 

Nitrogen  Factor.  The  phenolphthalein  and  dimethylaminoazobenzene 
readings  of  acidity  are  employed  to  give  what  is  termed  the  Nitrogen  Factor.  In 
an  active  stomach  “ Phenol ”  minus  “Dimethyl”  reading  is  a  constant  under 
normal  test  nitrogen  meals,  etc.  A  certain  multiple  of  this  constant — the 
Nitrogen  Factor — is  normally  about  2-4.  A  rise  above  this  indicates  stasis  or 
impairment  of  the  digestive  process.  Table  of  19  cases  presenting  appendicular 
disturbance. — C.  Singer,  Lancet ,  ii/ 1912,  1711. 

Test  for  the  products  of  Starch  Digestion.  The  presence  of  erythrodextrin 
in  any  quantity  (giving  a  brown  colour  with  Lugol’s  Solution)  one  hour  after 
a  test  breakfast  will  point  to  hypochlorhydria. 

Gunzburg’s  Capsule,  for  testing  digestive  power,  consists  of  fe  inch  of 
thin  rubber  tubing,  |  inch  in  diameter,  containing  1|  grains  of  potassium  iodide 
plugged  with  pledgets  of  fibrin  at  each  end. 

Fermentation  is  examined  by  means  of  an  ordinary  Doremus  Ureometer. 

Estimation  of  the  digestive  power  of  the  gastric  juice  is  effected  with  hard 
boiled  egg  by  examining  for  peptone  after  two  hours  or  so  at  40°. 

Peptic  Index  ascertained  by  means  of  Edestin,  a  substance  made 
from  hempseed,  purified  by  recrystallisation  from  warm  salt  solution.  It  is 
soluble  1  in  60  of  0-2%  hydrochloric  acid,  1  in  25  of  0-5%  sodium  hydroxide, 
about  1  in  460  of  4%  sodium  chloride  (Fuld’s  method,  see  S.  W.  Cole’s 
Practical  Physiological  Chemistry). 
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{For  details  concerning  various  foods  and  food  products  see 
the  section  in  Volume  I  on  Nutrimenta.) 

For  the  maintenance  of  health,  and  for  satisfactory  growth 
the  food  intake,  in  addition  to  oxygen  and  water,  must  consist 
of  the  following  factors: — 

(1)  Protein  from  plants  and  animals. 

(2)  Fats. 

(3)  Carbohydrates  (starches,  sugars,  and  cellulose). 

(4)  Certain  inorganic  salts. 

(5)  All  the  vitamins:  the  existence  of  at  least  six  has  been 
recognised;  there  are  probably  many  more. 

Proteins  constitute  most  of  the  nitrogenous  elements  of 
animal  and  vegetable  tissues.  On  digestion,  they  are  converted 
in  the  stomach,  by  the  action  of  the  enzyme  pepsin,  to  proteoses 
and  peptones;  and  then,  on  further  hydrolysis  in  the  intestine  by 
trypsin  and  erepsin,  to  amino-acids.  Some  of  the  amino-acids  are 
absolutely  essential  for  the  building  up  of  tissue.  It  is  stated  that 
kidney,  liver  and  milk  proteins  are  of  unusual  value.  On  the 
other  hand,  some,  for  example,  gelatin  and  zein  of  maize,  do  not 
yield  all  the  important  amino-acids,  and  therefore  are  of  less 
value  than  many  other  proteins. 

The  amino-acids  not  required  by  the  system  are  broken  up  by 
the  liver  cells,  the  nitrogen  being  excreted  as  urea,  creatinine, 
uric  acid,  etc.,  and  the  balance  of  the  molecule  converted  into 
glycogen  or  neutral  fats. 

Fats  are  converted  into  glycerol  and  fatty  acids  by  the  enzyme 
lipase  secreted  by  the  pancreas,  the  action  being  facilitated  in  the 
intestine  by  the  emulsifying  power  of  the  bile.  The  products  of 
digestion  are  absorbed  by  the  cells  covering  the  villi  in  the  small 
intestine  and  are  passed  on  as  neutral  fats  by  the  lacteal  system 
to  the  blood.  They  are  then  stored  in  the  tissues  or  oxidised  to 
produce  heat  and  energy. 

Carbohydrates  may  be  classified  as 

(1)  Monosaccharides  of  the  formula  C6H1206  (glucose, 
galactose,  fructose,  etc.). 

(2)  Disaccharides  (C12H220n)  include  saccharose,  maltose, 
lactose. 

(3)  Polysaccharides  include  starch,  cellulose,  glycogen  and 
dextrin. 

During  digestion  the  carbohydrates  are  hydrolysed  by 
appropriate  enzymes  and  are  finally  absorbed  as  glucose  and 
lawulose.  These  are  converted  to  glycogen  by  the  action  of 
insulin,  and  this  starch  is  stored  in  the  tissues  to  be  gradually 
liberated  when  required,  furnishing  heat  and  energy  by  oxidation. 
If  excess  of  carbohydrates  is  assimilated  it  is  converted  into 
neutral  fats  and  stored  as  such. 
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Inorganic  Salts.  Complete  deprivation  results  in  the  death 
of  the  individual  within  a  month.  The  following  elements,  in 
addition  to  carbon,  hydrogen,  nitrogen  and  oxygen,  enter  into  the 
composition  of  the  tissues:  calcium,  potassium,  sodium,  magnes¬ 
ium,  phosphorus,  sulphur,  iron,  chlorine,  and  iodine.  Traces  of 
silicon  and  fluorine  are  present  in  the  bones  and  teeth.  Cereal 
foods  and  tubers  are  lacking  in  sodium,  phosphorus,  calcium,  and 
chlorine.  Meat  is  rich  in  phosphorus.  Leafy  green  vegetables, 
most  fruits,  and  milk,  supply  salts,  but  the  latter  is  deficient 
in  iron.  Traces  of  copper  are  necessary  for  the  formation  of 
haemoglobin,  although  copper  itself  does  not  constitute  part 
of  the  haemoglobin  molecule. 

The  endocrine  secretions  influence  metabolic  activity  and 
therefore  the  vital  processes  of  the  organism. 

Errors  of  diet,  and  especially  the  ingestion  of  excessive  quantities 
of  carbohydrates,  with  the  probability  of  accompanying  gastric 
fermentation,  are  thought  to  be  predisposing  factors  in  such 
diseases  as  pellagra,  sprue,  tuberculosis,  nephritis,  calculi,  arterio¬ 
sclerosis  and  diabetes. 

Sucrose  taken  in  large  amount  with  a  meal  is  especially  prone 
fo  fermentation,  with  the  production  and  absorption  of  irritating 
organic  acids  and  toxic  products.  Abundance  of  carbohydrate 
also  usually  implies  a  deficiency  in  mineral  salts  and  vitamins, 
(i)  Proteins.  Biuret  Reaction .  This  reaction  is  one  of 

several  general  reactions  for  proteins.  .  .  r 

To  obtain  good  results  with  the  test  in  the  recognition  01 
protein,  the  test  solutions  of  copper  sulphate  and  sodium  hydroxide 
are  best  of  following  strengths: — sodium  hydroxide  1  g.  ml  0  m  ., 
and  copper  sulphate  0-5  g.  in  100  ml.  water.  Egg  albumin, 
proteoses  and  peptones  give  a  pink  colour:  other  proteins  give  a 
violet  colour.  Urea  also  gives  the  reaction. 

Amino-acids.  On  hydrolysis,  proteins  are  broken  down  into 
metaproteins,  proteoses,  peptones  and  ultimate  y  to  amino  aci  s. 
The  number  of  different  amino-acids  varies  in  d'^y^  Protein^ 
The  proportions  in  which  they  are  combined  in  different  prot 
varies  also.  Eighteen  or  nineteen  different  ammo-acids  have  been 
isolated.  Some  of  them  are  absolutely  essentml  for  nutr  ti  , 
others  apparently  are  not.  A  protein  which  contains  all  Ae 

necessary  amino-acids  combined  in  the  rig  P  P  nrobablv 
to  be  of  high  biological  value.  Casein  and  lactalbumm  are  ptobably 

the  most  valuable  proteins  available  but  there  ^\Z°to  take 
that  it  is  safer  to  take  a  mixture  of  pro  eins  ovstine  or 

only  one.  Gelatin  is  a  poor  protein  as  it  contain.  Y 

’TuP.d”no.  too,™  whether  pell.gr,  i>  pSK 

of  the  protein  eaten  or  to  a  lack  of  one  of  the  B  vitamms,  possiD  y 

B2,  or  to  some  toxic  substance  in  t  e  £ee  ,  T?ischer  has  built  up 
No  protein  has  yet  been  synthesised,  o  g  ^  amino_acids 

polypeptides  containing  as  many  as  moared  with  a  protein, 

linked  together,  but  even  this  is  simple  compared  y 
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The  molecular  weight  of  one  of  these  polypeptides  is  about  1050, 
whereas  the  molecular  weight  of  the  protein  ox-haemoglobin  is 
about  16,320. 

Amino-acids  contain  the  amino  (NH2)  group.  They  are  both 
basic  and  acidic,  e.g.: — 

Glycocoll  CH2(NH2)  COOH.  (Amino-acetic  acid.) 

Sarkosine  CH2(NHCH3)COOH.  (Methyl-glycocoll.) 

Alanine  CH3CH(NH2)COOH.  (a-Amino-propionic  acid.) 

Leucine  (CH3)2CHCH2CH(NH2)  COOH.  (cc-Amino-caproic  acid.) 

Aspartic  Acid  HOOC-CH2-CH(NH2)  COOH.  (Amino-succinic  acid.) 

Glutaminic  Acid  HOOC(CH2)2CH(NH2)COOH.  (a-Amino-glutaric  acid.) 

Tyrosine  HO-C6H4  CH2'CH(rN’H2)  COOH.  (  P-parahydroxyphenyl-a-amino- 
propionic  acid.) 

Tryptophane  C  CH2-CH(NH2)-COOH(  (3-indole-a-aminopropionic  acid). 

A 

C,H,  CH 

V 

NH 

Amino-acid  fractions  of  the  protein  molecule  are  occasional  constituents  of 
the  excreta,  e.g.,  leucine,  tyrosine,  cystine,  in  which  last  the  sulphur  of  proteins 
resides.  From  others  the  equally  familiar  excretory  products,  or  products  of 
putrefaction,  are  derived — such  as  indole  from  tryptophane,  cadaverine  from 
lysine,  and  putrescine  from  arginine. 

The  amount  of  protein  food  needed  for  the  actual  physiological  want  of 
the  body  would  be  not  more  than  half  that  ordinarily  consumed  by  the  average 
man  if  all  the  protein  eaten  were  of  high  biological  value.  A  diet  of  low  protein 
content  is  generally  recommended  for  a  healthy  man  and  for  those  suffering 
from  arteriosclerosis. 

Excessive  protein  feeding  as  such  is  not  harmful  to  the  kidneys — the  damage 
done  to  them  being  due  to  lack  of  vitamins  in  the  diet. — Work  at  St.  Thomas’s 
Hospital,  Pharm.  ./.,  i/1926,  293. 

(ii)  Fats.  This  group  comprises  the  glycerides  of  a  large  variety 
of  fatty  acids,  e.g.,  oleic,  palmitic,  stearic,  etc.  Mention  may  also 
be  made  of  lecithin,  which  is  an  important  constituent  of  eggs  and 
various  animal  tissues,  and  the  important  group  of  substances 
known  as  sterols,  one  of  which,  ergosterol,  is  the  precursor  of 
vitamin  D.  This  sterol  is  not  apparently  synthesised  in  the 
body  and  must  be  supplied  in  the  food.  The  type  of  fatty  acid 
present  in  the  ingested  fat  is  important;  thus,  fats  such  as  linseed 
oil,  containing  highly  unsaturated  fatty  acids  have  greater 
inhibitory  effect  on  gastric  secretion  than  fats  like  olive  oil  which 
contain  more  saturated  fatty  acids. 

In  carbohydrate  starvation,  oxidation  of  fat  may  be  incomplete,  and  inter¬ 
mediate  products,  p-hydroxybutyric  acid,  acetoacetic  acid,  and  acetone,  will 
pass  into  the  blood  and  urine.  Two  ounces  is  usually  considered  the  average 
daily  allowance  of  fat  for  an  adult. — S.  J.  Cowell,  Lancet ,  i/1929,  996. 

(iii)  Carbohydrates.  Importance  of  removing  carbohydrate 
matter  from  the  teeth.  Many  organisms  in  the  mouth  ferment 
carbohydrates,  producing  chiefly  lactic  acid.  Monosaccharides 
are  the  most  readily  fermented.  Disaccharides  require  to  be  first 
inverted  to  monosaccharides  by  an  enzyme  formed  by  certain 
of  the  mouth  organisms  before  lactic  acid  can  be  produced. 
Starches  require  a  double  inversion — the  first  stage  brought 
about  by  ptyalin  or  organisms  before  fermentation  to  an  acid 
can  occur.  1  mol.  C6H1206  (glucose)  produces  2  mols.  of  lactic 
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acid;  1  mol.  of  the  disaccharide  cane  sugar  C12H22On+l  mol. 
HoO  gives  1  mol.  each  of  dextrose  and  laevulose,  with  ultimate 
formation  of  lactic  acid;  and  the  polysaccharide  (C6H10O5)n 
(starch)  +  H20  gives  (C6H10O5)x  (dextrin)  +  C12H22On  (maltose), 
which  maltose  is  converted  into  2  mols.  dextrose,  and  ultimately 
to  lactic  acid.  The  lactic  acid  dissolves  the  lime  salts  of  the 
enamel  and  a  cavity  is  originated  at  the  point  of  action. 

This  theory  of  the  cause  of  decay  of  teeth  is  still  held  by  some. 
Others  accept  the  work  of  May  Mellanby  which  shows 
the  influence  of  diet  on  the  structure  of  teeth.  Undoubtedly, 
sufficient  amounts  of  vitamin  D  in  the  diet  (as  cod-liver  oil  or  as 
solution  of  irradiated  ergosterol)  result  in  the  formation  of  stronger 
milk  teeth,  and  the  retardation  of  the  rate  of  progress  of  caries 
in  teeth  already  erupted.  For  references,  see  vitamin  D. 

The  carbohydrate  content  of  food,  by  R.  A.  McCance  and  R.  D.  Lawrence, 
Spec.  Rep.  Ser.  med.  Res.  Coun.,  Lond .,  No.  135,  1929. 

(iv)  Inorganic  Salts.  Iron ,  in  the  presence  of  copper, 

enters  into  the  elaboration  of  haemoglobin. 

The  Use  of  Iron  and  Copper  in  Nutritional  Ancemia . 

A  l ar ge  proportion  of  artificially-fed  infants  suffer  from  nutritional  anaemia 
which  can  be  cured  by  treatment  with  iron— H.  M.  Mackay,  £ pec .  Rep.  Ser . 
med.  Res.  Coun.,  Lond.,  No.  157,  1931.  . 

Cases  of  nutritional  anaemia  in  children  responded  to  treatment  with  iron 
and  copper  more  quickly  than  to  treatment  with  iron  alone— M.  S.  Lewis,  •  . 

Amer.  med  Ass  ^  mQre  beneficial  in  treatment  of  nutritional 

to  prevent  nutritional  anaemia.— b.  U.  van  oonK,  n.  l 

bock,  Amer.  J.  Physiol.,  1934,  10 7,  616.  Davidson  and  I. 

The  nutritional  anaemias  of  man  and  animals . 

Leitch,  Nut,  Abstr.  Rev  l* 33-4  90  A  review  4  511;  ii/1932, 

Iron  therapy  in  anaemia. — A.  J.  marn,  rnunn.  ,  , 

2'fee  .Iso  Waddell,  Hart,  Steenbock  and  Elvehjem,  J.  bid.  Chen,..  1928, 

'Iodine  enters  into  the  dab 1 3 
to  iodine  in  nutrition,  etc.,  see  reieic 

S Mine  •««*.,  with  Mm*  pho.fhom,, 

control  a  constant  osmotic  pressure  in l  t  e  o  quantities,  as 

Calcium  must  be  continually  supplied  >n  large  quan  , 
it  is  excreted  even  in  the  absence  of  intake,  symptoms 

being  thereby  produced.  recently  been  found 

Fluorides  present  in  drinking  waters  ha  Notes 

to  cause  mottling  of  the  enamel  in  teeth,  nor  reference 

on  Water  Analysis,  p.  475.  _ 

CALORIE  VALUES  OF  FOODS  ^  ^ 

The  following  figures  (C?lories)  ? ‘ ^ ^constituents  as  sources 
worth  to  the  body  of  the  differen  n  ,  4  fat  9  calories, 

of  potential  energy:  protein  4,  carbohydrates  , 
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Proteins  and  carbohydrates  seem  to  be  oxidised  quickly  in  the 
tissues,  fats  more  slowly.  Therefore,  if  a  rapid  output  of  energy 
is  required,  the  first  group  will  be  more  serviceable,  whereas  e 
slow  production  over  a  long  time  will  be  equally  well  met  by  fat 

Method  of  Applying  the  Calorie  Standard »  Multiply  the 
percentage  of  protein  and  carbohydrate  that  the  food  contains 
by  4*1  and  the  percentage  of  fat  by  9-3  to  obtain  the  total  calories; 
yielded  by  100  parts  of  the  food  in  question. 

A  Calorie  (i.e.,  a  kilo  calorie)  is  the  amount  of  heat  necessary 
to  raise  1  litre  of  water  1°  C.  or  1  lb.  of  water  4°  F. 


STANDARD  NUTRITIVE  REQUIREMENTS 
Cathcart  and  Murray  Scale 

Calories 
Adult  woman  2500 


Boy  of  14  or  over  3000 
Girl  of  14  ,,  ,,  2500 

Child  12  to  14  2700 

„  10  to  12  2400 

,,  8  to  10  2100 


Man  Value 

0-83  Child  6  to  8 

1  -00  ,,  3  to  6 

0-83  „  2  to  3 

0-90  „  1  to  2 

0-80  ,,  0  to  1 

0-70 


ilories 

Man  Value 

1800 

0-60 

1500 

0-50 

1200 

0-40 

900 

0-30 

600 

0-20 

The  calorie  needs  of  the  adult  male  being  taken  in  the  above  scale  as  3000 
great  calories  per  day. — E.  P.  Cathcart  and  A.  M.  T.  Murray,  Spec.  Rep.  Ser. 
med.  Res.  Coun.,  Lond.,  No.  151,  1931;  Lancet,  i/1933,  597. 

Report  of  B.M.A.  Committee  on  Nutrition.  Appointed  April  12th,  1933. 
“To  determine  the  minimum  weekly  expenditure  on  foodstuffs  which  must 
be  incurred  by  families  of  varying  size  if  health  and  working  capacity  are  to 
be  maintained,  and  to  construct  specimen  diets.” 

The  committee  gave  the  estimated  cost  of  minimal  diet  for  Stockton-on-Tees 
(which  has  the  cheapest  food-markets  in  the  country)  from  5s.  per  week  for  an 
adult  male  to  2s.  6d.  per  week  for  a  child  between  1  year  and  2  years  of  age 
(the  corresponding  costs  on  the  B.M.A.  scale  being  5s.  lid.  and  2s.  8d.).  The 
coefficient  of  cost  of  children’s  diet  between  1  and  10,  expressed  in  terms  of  an 
adult  male’s  minimum  diet  ( =  1 )  is  above  the  usually  accepted  man-value  for 
calories,  namely  0-47,  as  compared  with  the  Cathcart  and  Murray  scale  of  0-30 
for  a  child  between  1  and  2,  the  reason  being  the  child’s  greater  need  for  food 
such  as  milk.  The  main  assumptions  on  which  the  committee’s  estimates  are 
based  are  (1)  3,400  great  calories  are  needed  to  keep  an  adult  male  in  health 
and  working  capacity,  (2)  the  calorie  needs  of  women  and  children  are  best 
expressed  by  the  Cathcart  and  Murray  scale,  though  possibly  this  is  too  low 
for  children,  (3)  50  g.  first-class  protein  (from  animal  sources)  are  needed  daily 
for  adult  males,  (4)  the  diet  should  contain  100  g.  protein,  100  g.  fat,  500  g. 
carbohydrate,  (5)  children  between  1  and  5  need  a  pint  of  milk  daily  and  between 
5  and  10  half  a  pint. — Brit.  med.  J.  Supplement,  Nov.  25th,  1933,  also  leading 
article,  ibid. 

A  conference  between  physiologists  representing  the  Nutrition  Advisory 
Committee  of  the  Ministry  of  Health  and  the  Nutrition  Committee  of 

the  B.M.A.  considered  that  a  workable  solution  of  the  problem  of  physiologically 
desirable  dietary  standards  for  individuals  could  only  be  found  in  a  sliding  scale 
of  caloric  needs  based  on  age,  individual  physique,  occupation  and  habits,  and 
adopted  the  following  as  a  working  basis: — 

3400  to  4000  Child:  12  to  14  - 

3000  to  3400  ,,  10  to  12  - 

2600  to  3000  „  8  to  10  - 

2800  to  3000  ,,  6  to  8  - 

2600  to  2800  „  3  to  6  - 

3000  to  3400  „  2  to  3  - 

2800  to  3000  „  1  to  2  - 


Man:  heavy  work 
Man:  moderate  work 
Man:  light  work  .  . 
Woman:  active  work 
Woman:  housewife 
Boy:  14  to  18 
Girl:  14  to  18 


2800  to  3000 
2300  to  2800 
2000  to  2300 
1700  to  2000 
1400  to  1700 
1100  to  1400 
900  to  1100 


The  conference  stated  that  “such  a  sliding  scale  should  not,  however,  be 
interpreted  in  too  rigid  a  sense,  for  the  unique  nature  of  each  individual’s  food 
requirements  cannot  be  too  strongly  emphasised.” — Brit.  med.  J.,  i/1934,  900. 

The  athletic  schoolboy  requires  as  much  as  5000  calories. — j.  A.  Nixon, 
Brit.  med.  J.,  i/1934,  3. 
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Calorie  Values  (kilo  calories)  of  a  few  common  foods 


Milk  0-70. 
Potatoes  0-98. 
Lean  beef  0-98. 
Eggs  1  -59. 

Cheese  2-4. 

Fine  wheat  bread 
Wholemeal  bread 


•74. 

•78. 


Coarse  white  bread 
Fat  beef  3-27. 

Peas  3-31. 

Lentil  flour  3-55. 
Fat  mutton  4-03. 
Butter  8-60. 

Bacon  8-86. 


3-03. 


Hutchinson’s  Food  and  Principles  of  Dietetics. 


Apples,  fresh,  0*53. 

Bananas,  without  skin,  0-80. 
Cabbage 
Cauliflower 
Carrots 
Onions 
Turnips 
Chicken  1  -40. 


-  0-20. 


Cream  2-07. 

Dates,  dried,  3-30. 
Fish  1  TO. 

Grapes  0-66. 
Margarine  7-50. 
Rabbit  2-9. 

Rice,  boiled,  0-93. 
Tomatoes  0T7. 


— U.C.H.,  1926. 

The  above  calorie  values  are  calculated  from  the  percentage  composition  and 
represent  the  kilo  calories  yielded  by  complete  combustion  of  1  g.  of  each. 

The  lack  of  fat  is  a  serious  matter  when  preserved  meat  is  used.  The  propor¬ 
tion  of  fat  to  meat  in  fresh  meat  is  about  1  to  4,  but  in  corned  beef  this  is  reduced 
to  1  to  10.  A  good  form  of  fat  ration  is  cheese,  but  lard  and  suet  are  also 
suitable. 

The  added  fat  should  be  one  containing  the  fat-soluble  vitamins,  e.g.,  butter, 
suet,  or  one  of  the  vitaminised  margarines.  Lard  is  generally  deficient  in  these 
factors.  Since  only  a  limited  amount  of  fat  can  be  digested,  particularly  by 
children,  it  is  important  that  the  fat  which  is  eaten  should  contain  vitamins  A 
and  D. 
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A  deficiency  of  available  iron,  and  possibly  also  of  copper,  in  the  diet  of  infants, 
leads  to  susceptibility  to  infection — particularly  colds,  bronchitis,  enteritis  and 
otorrhoea  with  a  tendency  for  these  infections  to  become  chronic.  Iron  and 
ammonium  citrate  should  be  given  to  infants  as  an  addition  to  the  diet,  or  dried 
milk  preparations  containing  iron  should  be  ordered. 

Of  the  utmost  importance  that  the  diet  of  pregnant  and  nursing  mothers  and  of 
infants  and  young  children  should  include  a  sufficient  supply  of  calcium,  phos¬ 
phorus  and  vitamin  D,  and  the  Ministry  recommends  fat  fish,  fish  livers,  egg 
yolk,  milk  and  butter  (or  margarine  with  vitamins  added).  Herrings,  sprats 
and  mackerel  valuable. — Circular  1290,  Ministry  of  Health,  Recommendations 
to  Maternity  and  Child  Welfare  Authorities  (H.M.S.O.  1932).  Brit.  med.  J., 


ii/ 1 932,  848. 

The  criticism  and  improvement  of  diets.  Ministry  of  Health,  Advisory 
Committee  on  Nutrition,  London,  H.M.S.O.,  1932. 

Diets  in  Poor  Law  Children’s  Homes,  ibid.,  p.  17. 

Diets  for  boys  during  the  school  age. — H.  C.  Corry  Mann,  Spec.  Rep.  Ser. 
med.  Res.  Coun.,  Lond.,  No.  105,  1926.  ...  . 

Studies  in  nutrition.  An  enquiry  into  the  diet  of  families  in  Cardiff  and  Reading. 
— E.  P.  Cathcart  and  A.  M.  T.  Murray,  Spec.  Rep.  Ser.  med.  Res.  Coun.,  Lond., 

K°ThTschoolboy.  A  Study  of  his  Nutrition,  Physical  development  and  Health 
by  G.  E.  Friend,  Med.  Off.  of  Christ’s  Hospital,  Horsham.  W.  Heffer  &,  Sons, 
Ltd.,  1935. 

Other  References  to  Nutrition  .  .  .  .  .  K i-  _ 

Qualitative  and  quantitative  aspects  of  nutrition  in  relation  to  public  health. 

J.  M.  Hamill,  Nutr.  Abstr.  Rev.,  1933-4,  1.  . 

Food  and  the  public  health.  The  diet  of  the  poor— white  bread  ^rganne^ 

skimmed  milk,  cheese,  and  tinned  meat,  cannot  main  g  ...  _ Yv.  J. 

ensure  an  adequate  output  of  labour  or  resistance  to  1 

Llowarth,  Practitioner,  1926,  188.  , 

Proper  nutrition  is  essential  to  healthy  child-bearing  an  ^  known  as 

pregnancy  and  lactation  should  include  a  sufficiency  .  reason  to 

protective  foodstuffs.  When  plenty  of  these  are  taken,  there  is  every  reason  to 
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believe  that  the  rest  of  the  diet  will  take  care  of  itself.  As  a  general  guidanc 
the  diet  of  pregnancy  and  lactation  ought  to  include. 

2  pints  milk  daily. 

1  or  2  substantial  servings  of  green  vegetables. 

1  or  2  eggs  or  egg  yolks  daily. 

An  apple,  orange  or  some  fresh  fruit  daily. 

Sea  fish  twice  or  more  a  week. 

Calf’s  liver  once  a  week. 

Cod-liver  oil  2  teaspoonfuls  daily. 

— E.  Mellanby,  Lancet,  ii/ 1 933,  1137. 

The  food  of  the  growing  child. — R.  Hutchinson,  Brit.  med.  J .,  i/1934,  439. 

Diet  in  public  schools.  Allowance  of  butter  should  not  be  less  than  1}  oz 
per  day  and  of  milk  f  pint  daily  and  stone-ground  flour  (80%)  made  com¬ 
pulsory. — L.  R.  Lempriere.  Practitioner,  i/1926,  204. 

A  lecture  on  some  surgical  aspects  of  faulty  nutrition. — R.  McCarrison 
Brit.  med.  J.,  i/1931,  966.  (The  thyroid  gland  is  more  likely  to  be  affected  by 
faulty  nutrition  than  any  other  organ.) 

The  Danish  peasants’  diet  of  50  years  ago,  mainly  consisting  of  dairy  produce 
and  vegetables,  was  the  most  healthy  and  by  far  the  cheapest. — M.  Hindhede, 
Practitioner,  i/1926,  260. 

Diet  of  whole  wheat,  milk,  and  sprouted  legumes,  far  surpasses  one  of  white 
bread,  tea,  sugar,  and  margarine. — R.  McCarrison,  Brit.  med.  J.,  ii/ 1926,  730. 

The  criteria  of  an  efficient  diet. — Sir  F.  Gowland  Hopkins,  Practitioner , 
i/1926,  214. 

The  history  of  dietetics,  R.  Hutchinson,  Practitioner,  i/1934,  1. 

A  review  of  the  progress  in  the  physiology  of  nutrition. — W.  J.  Griffiths, 
Nutr.  Abstr.  Rev.,  1932-3,  205. 

For  references  to  bread  and  milk  in  nutrition  see  pp.  453  and  416  respectively . 

ACCESSORY  FOOD  FACTORS,  VITAMINS’’ 

A  great  amount  of  work  has  been  done  on  the  chemistry  of  the 
vitamins  and  on  their  estimation  during  the  last  five  years.  Four 
of  them  (A,  Bx,  C  and  D)  have  been  prepared  in  an  almost,  if  not 
quite,  pure  state,  whilst  the  probable  identity  of  lactoflavin  with 
vitamin  B2  indicates  that  that  factor  also  may  soon  be  available 
in  a  pure  form.  Most  workers  recognise  the  existence  of  vitamins 
B3,  B4,  B5,  B6  and  a  water-soluble  factor  Y,  and  still  another  one 
which  was  first  detected  in  a  particular  form  of  caseinogen  and 
has  come  to  be  known  as  the  “casein  factor.”  It  may  be  identical 
with  one  detected  in  liver.  Fresh  workers  have  taken  up  the  study 
of  vitamin  E. 

The  first  International  Conference  on  the  Standardisation  of 
the  Vitamins  was  reported  in  Vol.  I  of  the  Extra  Pharmacopoeia. 
A  second  conference  was  held  in  June  1934,  when  the  use  which 
had  been  made  of  the  standards  since  the  first  conference  was 
discussed.  Certain  changes  in  the  standards  were  made  in 
accordance  with  the  increased  knowledge  of  the  chemistry  of  the 
vitamins  but  the  actual  weight  of  a  unit  of  each  standard  was 
adjusted  so  that  the  biological  value  of  each  unit  remained 
unchanged. 

The  Estimation  of  Vitamins 

Except  for  the  chemical  and  physical  tests  for  vitamin  A  and 
the  chemical  test  for  vitamin  C,  described  in  this  section,  all 
tests  for  vitamins  have  to  be  made  biologically.  Even  the  colour 
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tests  and  measurement  of  absorption  at  328  m/x  for  vitamin  A 
can  only  be  applied  to  substances  which  are  easily  saponified.  The 
vitamin  A  content  of  other  substances  has  to  be  estimated  by 
biological  tests.  A  biological  estimation  involves  the  simultaneous 
testing  of  the  standard  of  reference,  for  animal  reactions  fluctuate 
from  time  to  time  to  such  an  extent  that  no  animal  reaction  at  any 
time  can  be  taken  as  an  absolute  measure  of  the  activity  of  the  dose 
given.  It  is  only  relative  to  the  activity  of  the  dose  of  standard 
tested  simultaneously. 

The  Permanent  Commission  on  Biological  Standardisation 
of  the  Health  Organisation  of  the  League  of  Nations  (1934) 
has  recommended  the  adoption  for  international  use  of  the 
following  standards  of  reference: — 

(1)  Vitamin  A — pure  /3-carotene  in  the  form  of  a  standard 
solution  in  oil,  the  strength  of  the  solution  being  such  that  1  gramme 
contains  500  International  Units  or  300  microgrammes  (300y) 
of  /3-carotene.  The  International  Unit  for  vitamin  A  is  defined 
as  the  vitamin  A  activity  of  0-6  microgramme  (0*6y)  of  the 
International  Standard  Carotene.  As  the  activity  of  0-6y  of  the 
new  International  Standard  has  the  same  vitamin  A  activity  as 
ly  of  the  provisional  standard  adopted  in  1931,  the  unit  of 
vitamin  A  activity  remains  unchanged. 

The  measurement  of  absorption  at  328  m/x  expressed  as 

F  1%  .  and  made  under  certain  defined  conditions,  may  be  a 

reliable  method  for  measuring  the  vitamin  A  content  of  liver  oils 
and  concentrates.  As  a  means  of  converting  values  obtained  for 


7  i%^  328  m/x  into  a  figure  representing  the  International  Units 

>f  vitamin  A  per  gramme  of  the  material  examined,  the  factoi 
600  is  recommended  for  adoption.  It  is  desirable  that,  when  a 
igure  expressing  the  biological  potency  of  a  preparation  has  been 
lerived  by  the  use  of  this  calculation,  the  fact  should  be  stated. 

(2)  Vitamin  — the  standard  adsorption  product  of  vitamin 
L  already  in  use.  The  International  Unit  recommended  for 
doption  is  the  vitamin  Bx  activity  of  10  milligrammes  of  the 
nternational  Standard  adsorption  product. 

(3)  Vitamin  C—  /-ascorbic  acid.  The  International  Unit 
•ecommended  for  adoption  is  0-05  milligramme  of /-ascorbic  acid  . 

(4)  Vitamin  D— the  standard  preparation  ot  irradiated 
:rgosterol  already  in  use.  The  International  Unit  recommended 
or  adoption  is  the  vitamin  D  activity  of  1  milligramme  of  the 
nternational  Standard  solution  of  irradiate  ergostero  . 

Thus  all  the  units  of  vitamin  activity  have  the  same  Diologic 
■alues  as  those  adopted  after  the  1931  Conference. 

All  the  International  Standard  preparations  o  • 

:ept  at  the  National  Institute  for  Medical  Research,  Lond  n. 

The  Biological  Standardisation  of  Vitamins.  K.  H.  Cowar  . 

lev.,  1934-5,  70o.  .  .  u  .  TT  Various  units  of  vitamin 

Other  Units  for  Vitamin  Activity  Still  *  d  f  Reference  became 

ctivity  were  used  before  the  International  Standard* 
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available.  These  units  are  still  being  used  by  some  workers  at  the  present  day 
and  “factors”  are  used  for  converting  into  international  units,  the  results  ex: 
pressed  in  these  units.  The  U.S.P.  Revision  Committee  has  suggested  some  c 
these  factors,  not  with  the  purpose  of  encouraging  the  use  of  the  old  units  but  i 
order  to  give  approximate  values  in  international  units  of  stocks  of  oils,  alread 
on  the  market,  whose  potencies  have  been  stated  in  the  old  units.  The  U.S.F 
Commission  realises  (as  indeed  do  most  other  workers)  that  the  old  units  wer 
defined  as  a  certain  amount  of  animal  reaction  which  itself  varied  from  time  t« 
time  and  in  different  laboratories  according  to  uncontrollable  conditions.  Thi 
means  that  an  oil  assayed  at  100  “units”  of  vitamin  D  at  one  time  might  easily 
give  a  result  of  200  “units”  at  another  time  or  in  another  worker’s  laboratory! 
In  contrast  to  this,  the  international  units  are  particular  weights  of  particula 
preparations  of  the  vitamins.  Thus  an  estimation  of  the  vitamin  content  o 
a  substance  made  by  comparing  the  effect  of  a  dose  of  that  substance  with  th< 
effect  of  a  dose  of  a  standard  at  the  same  time  on  similar  animals  is  independ 
ent  of  the  sensitivity  of  the  rats  at  the  time  that  the  test  is  made.  Within  the 
limits  of  experimental  error  the  same  estimation  of  the  potency  of  an  oi 
should  be  obtained  by  different  workers  regardless  of  the  details  of  the  technique 
employed.  By  the  time  this  edition  of  the  Extra  Pharmacopoeia  is  publishec 
the  international  units  only  should  be  in  use. 

The  Estimation  of  Vitamins  other  than  Vitamins  A,  B, ,  C  and  D. 
There  are  no  standards  of  reference  yet  for  any  vitamins  other  than  A,  B1?  C  and  D 
consequently  there  are  no  international  units  for  these  factors.  Tests  can  be 
devised  for  comparing  the  vitamin  content  of  two  substances  but  great  care  must 
always  be  exercised  to  arrange  the  conditions  of  the  test  (diet,  etc.),  so  that  the 
results  obtained  depend  only  on  the  vitamin  for  which  the  test  is  being  carried  out. 

The  Accuracy  Obtainable  in  Biological  Tests  for  Vitamins.  The 
“probable  error”  of  vitamin  tests  is  summarised  in  the  following  table 
(Coward,  Analyst ,  1934,  681). 


Probable  error  of  an  esti¬ 
mation  when  a  simultaneous 
test  on  the  standard  is  made, 

Test 

20  animals  being  used  in 

this  test. 

Per  cent. 

Vitamin  A,  5  weeks’  test  (male  rats)  ... 

4-25  or  -20 

,,  ,,  ,,  (female  rats) 

4-47  or  —32 

,,  3  weeks’  ,,  (male  rats)  ... 

4-31  or  -24 

,,  ,,  ,,  (female  rats) 

+  57  or  —  36 

Vitamin  B,,  Pigeons  (percentage  cured) 

f  44  or  —  30 

,,  ,,  (duration  of  cure) 

4  43  or  —  34 

,,  Rats  (3  weeks  test) 

4-  9  or  —8 

Vitamin  C 

±20 

Vitamin  D 

+  19  or  -17 

For  practical  details  of  tests,  see  the  section  on  each  vitamin. 


Mode  of  Action  of  the  Vitamins 

Some  clinical  use  has  been  made  of  the  pure  or  nearly  pure 
forms  of  the  vitamins. 

Vitamin  A.  Deficiency  causes  a  characteristic  abnormality 
in  certain  cell  structures,  especially  of  mucous  membrane  cells 
and  nerve  cells. 

Vitamin  Bx.  Deficiency  prevents  carbohydrate  metabolisrr 
from  proceeding  normally,  and  lactic  acid  accumulates,  whicf 
causes  a  slowing  of  the  heart  rate,  and  which,  in  the  centra 
nervous  system,  is  responsible  for  the  convulsive  symptoms. 
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Vitamin  C  deficiency:  the  primary  failure  is  in  the  function 
f  certain  highly  active  cells — e.g.,  odontoblasts,  ameloblasts,  etc. — - 
id  other  changes  observed  are  secondary  to  this  primary  effect. 

Vitamin  D  causes  an  increased  “net  absorption”  of  calcium  or 
hosphate  from  the  intestine,  the  level  of  the  phosphate  and/or  cal- 
ium  in  the  blood  rises  and  as  a  mechanical  result  extra  calcium 
hosphate  is  precipitated  out  into  the  bone.  That  is,  the  essential 
ffect  of  vitamin  D  is  to  increase  the  assimilation  of  the  food  calcium 
nd  phosphate.  (See  L.  J.  Harris,  Bvit.  mcd.  J . ,  11/ 1933,  371.) 

Vitamin  E.  Deficiency  causes  degeneration  ot  the  tubules 
T  the  testes  and  resorption  of  the  foetus. 


VITAMIN  A 

Chemistry  of  Vitamin  A .  The  information  available  at  the 
me  of  publishing  Vol.  I  of  the  Extra  Pharmacopoeia  has  been  sup- 
lemented  somewhat.  It  has  been  shown  that,  weight  for  wetght, 
t -carotene  has  about  the  same  biological  activity  as  the  purest 
jrms  of  vitamin  A  prepared.  As  its  molecular  weight  is  about 
ouble  the  molecular  weight  of  vitamin  A,  it  is  probable  that 
ach  molecule  of  |3-carotene  contains  2  active  groups  and  that  it 
plits  into  2  molecules  of  vitamin  A  in  the  animal  body. 

The  formula  accepted  for  /3-carotene  is 


H3C 


\c/ 


CH;i 


CH:. 


CH3 


C— CH  =  CH  —  C  =  CH  —  CH  =  CH  — C  —  CIT  CjH 


C  —  CH:} 


H,C 


\c/ 


CH. 


CH 


f|  I 

CH — CH  =  C  —  CH  =  CH 


CH3 

I 

CH  =  C  -  CH  =  CH  -  C 


CH, 


CH, 


H.c-  c 
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The  formula  accepted  for  vitamin  A  is 

H8C  CH, 


\c/ 


CH, 


C1T 
I 


c-ch=ch-c=ch-ch=ch-c=ch-ch2o 

c-ch3 


If  geronic  acid  is  written  thus: 


h3c  ch3 

c  ^ 


COOH 


/  COCH.j 


it  suggests  how  the  decomposition  of  both  /3-carotene  and  vitamii 
A  takes  place  when  geronic  acid  is  formed. — Karrer,  Morf  anc 
Schopp,  Helv.  chim.  Acta ,  1931,  1431. 

The  characteristics  of  the  three  carotenes  are  summarise( 
in  the  following  table: — 


- 

M.p. 

Max.  Absorption  in  CS2 

[al  8 44 

a-carotene 

183° 

509,  477,  448 

+  323° 

/3-carotene 

183° 

520,  485,  450 

Inactive 

y-carotene 

174° 

533,  496,  463 

Inactive 

Extracts  of  carotene  from  natural  products  contain  much  mor 
^-carotene  than  a-carotene.  They  contain  very  little,  if  any 
y-carotene. 

a-  and  /3-carotenes  can  be  separated  by  filtering  a  ligh 
petroleum  solution  through  a  closely  packed  column  of  air-drie< 
calcium  hydroxide.  A  wide  band  of  yellow  /3-carotene  is  retaine< 
in  the  column  and  below  it,  separated  by  a  white  band  of  th 
calcium  hydroxide,  a  narrower  yellow  band  of  a-carotene  i 
formed.  These  parts  of  the  column  can  be  taken  out  separatel; 
and  the  carotenes  removed  by  suitable  solvents. 

The  blue  colour  produced  by  the  action  of  antimony  trichlorid 
on  a-carotene  gives  only  one  absorption  band  i.e.,  542  mf( 
That  produced  by  /3-carotene  also  gives  one  only,  at  590  m/x. 
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lighly  concentrated  vitamin  A  may  also  be  separated  into  two 
ractions  by  absorption  in  a  column  of  calcium  hydroxide: — 

(1)  The  a  portion  (a  few  per  cent,  only)  which  shows  maximum 
bsorption  at  270  m/x. 

(2)  The  j8  portion  (the  main  portion)  which  shows  maximum 
bsorption  at  328  mju. 

The  blue  colour  given  by  antimony  trichloride  with  the  a 
portion  shows  at  first  only  one  band  at  580  m  /x.  but  soon  shows 

band  at  620  m/x.  The  /3-portion  shows  at  once  a  band  at  620 
i/x. — Karrer,  Walker,  Schopp  and  Morf,  Nature,  Lond.,  ii/1933, 


!6. 


Distilled  Vitamin  A .  Very  nearly  pure  vitamin  A  was 
>repared  from  the  unsaponifiable  fractions  of  very  active  halibut- 
iver  oils  by  removing  the  sterols  and  distilling  under  very  high 
acua  (0-00001  mm.).  The  main  fraction  (b.p.  137°  to  138") 
ibtained  by  this  method  had  a  very  high  potency.  Redistillation 
lowever,  resulted  in  some  loss  of  potency. 

Similar  preparations  from  sturgeon-liver  oil  and  mammalian- 
iver  oil  gave  spectrographic  values  at  328  m/x  in  very  good 
igreement  with  those  of  the  preparation  from  halibut-liver  oil 
nd  it  therefore  seemed  that  the  preparations  were  identical, 
rhere  was  however,  one  point  of  disagreement.  In  halibut-liver 
>ils,  the  ratio  of  the  intensity  of  absorption  at  693  m/x  to  that 
t  617  m/x  of  the  antimony  trichloride  blue  colour,  varied  according 
o  the  starting  material  from  0*1  to  0-25.  In  sturgeon-liver  oil, 
his  ratio  was  0-25  at  all  stages  of  the  extraction.  In  mammalian  - 
iver  oils,  no  band  at  all  was  detected  at  693  m/x  eithei  in  the  crude 
concentrates  or  in  the  purified  distillates.  This  made  the  writers 
loubt  whether  any  of  their  preparations  were  indeed  pure 

ntamin  A. 


'  h  /o  'Vh  eZoc  1  FiQg 


present  in  the  natural  on  intend  c  vum  « 
Dlue  colour  to  a  variable  extent.  The  test, 
regarded  as  a  qualitative  one,  or  quantity 
extent,  viz.,  an  oil  giving  a  deep  blue  col( 
/itamin  A,  one  giving  a  faint  blue,  or  no 


blue  at  all,  is  probably 
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nearly  or  quite  devoid  of  vitamin  A.  But  of  two  oils  giving  {! 
same  colour  value,  one  may  contain  four  times  as  much  vitamin 
as  the  other  when  measured  biologically. 

The  blue  value  of  a  concentrate  runs  more  nearly  parallel  wi 
the  biological  value  than  the  blue  value  of  the  oil  itself.  The  b< 
method  of  preparing  the  unsaponifiable  fraction  of  an  oil  is  tl 
recommended  by  the  Permanent  Commission  on  Biologf 
Standardisation.  (See  Evers  and  Smith,  Quart.  J.  Pharm .,  19. 
477). 

Spectroscopic  Estimation  of  Vitamin  A.  Vitamin  A  in  fis 
liver  oils  and  in  concentrates  shows  selective  absorption  at  328  m 
The  intensity  of  absorption  at  this  wave-length  of  concentrai 
and  of  oils  of  more  than  10,000  International  Units  of  vitamin 
per  gramme  may  be  taken  as  a  quantitative  estimation  of  vitamin 
Cod-liver  oils  contain  substances  which  interfere  with  the  mease 
of  absorption  and,  therefore,  the  vitamin  A  in  cod-liver  oils  shoe 
be  measured  in  the  unsaponifiable  fraction  of  the  oil,  not  on  t 
oil  itself.  The  measurement  is  made  by  a  spectrophotometer, 
is  always  made  on  a  1%  solution  in  alcohol  or  in  cyclohexa 
(chloroform  is  unsuitable)  contained  in  a  quartz  cell  throu 
1  cm.  depth  of  solution.  The  result  is  expressed  as  the  val 
E}  cm.-  I*  va^ue  of  log  I0/I  where  I0  is  the  incident  light  a: 

I  is  the  emergent  light,  e.g.,  a  1  %  solution  of  a  concentrate  in  alcol 
transmitted  5%  of  the  incident  light  and  absorbed  95%.  Its  val 

is,  therefore,  I0/I  =  log  — =  1  -301.  An  oil  that  transmitted  10 

o 

and  absorbed  90%  of  the  incident  light  would  have  the  val 
Eic°m.=log  7^=1'°- 

Stability  of  Vitamin  A.  Vitamin  A  survives  the  high  tempei 
tures  of  distillation  of  concentrates,  137°  under  0-00001  mi 
pressure.  The  purest  concentrates  are  also  highly  resistant 
aerial  oxidation  at  high  temperatures.  In  other  media  the  vitamir 
easily  destroyed. 

The  cooking  of  vegetables  by  the  usual  methods  adopted  in  househo 
destroys  very  little,  if  any,  vitamin  A. — Morgan  (unpublished  results). 

While  the  vitamin  in  butter  is  not  diminished  by  exposure  to  120°  for  4  hot 
it  is  in  the  same  period  greatly  diminished  and  in  12  hours  completely  destroy 
if  the  butter  is  thoroughly  aerated  during  the  heating,  i.e.,  one  must  conch 
that,  though  fairly  resistant  to  heat,  this  vitamin  is  readily  destroyed  by  oxidati 
— Brit.  med.  -J .,  i/1921,  237;  i/1922,  236.  Heating  at  120°  and  32  hours  aerat 
destroys  it.- — E.  Mellanby,  Brit.  med.  J.,  i/1924,  895. 

Ozone,  even  in  the  dark,  destroys  vitamin  A. — S.  S.  Zilva,  Brit.  med. 
i/1925,  1110. 

Vitamin  content  of  Australian,  New  Zealand  and  English  butters. — M.  E. 
Crawford,  E.  O.  V.  Perrv  and  S.  S.  Zilva,  Spec.  Rep.  Ser.  med.  Res.  Coi 
Lond.,  No.  175,  1932. 

Effect  of  Solvents  on  Vitamin  A  Potency 

Solutions  containing  0-2  mg.  of  carotene  per  millilitre,  with  and  without  0-0 
of  hydroquinone  per  millilitre,  were  stored  in  tightly  stoppered  test-tubes  at 
The  best  results  were  obtained  with  cottonseed  oil  as  solvent,  with  which  tb 
was  a  loss  of  10%  in  5  months,  while  olive,  corn  and  coconut  oils  caused  2 
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50%  destruction,  not  lessened  by  hydroquinone.  With  cottonseed  oil  at  4°, 
it  exposed  for  5  minutes  daily  to  air  and  light  to  simulate  the  exposure  during 
sding  tests,  the  loss  during  5  months  was  48%.  Organic  solvents  were  un- 
tisfactory.  Destruction  of  the  carotene  can  occur  either  by  oxidation  or  by 
inversion  to  achroocarotene. — C.  A.  Baumann  and  H.  Steenbock,  J.  biol. 
hem,,  1933,  101,  561. 

A  solution  of  0-2%  of  carotene  in  olive  oil  containing  0T%  of  hydroquinone 
ses  approximately  half  its  vitamin  A  potency  in  a  year;  the  effects  of  light  and 
mperature  are  described. — R.  G.  Turner,  J.  biol.  Chern.,  1934,  105,  443. 

The  choice  of  solvent  is  of  importance  in  connection  with  the  vitamin  A 
itivity  of  carotene  and  cod-liver  oil. — F.  J.  Dyer,  K.  M.  Key  and  K.  H. 
oward,  Biochem.  J.,  1934,  875. 

Estimation  of  Vitamin  A .  Vitamin  A  is  generally  estimated 
y  its  power  to  make  rats  resume  growth  after  they  have  ceased 
3  grow  on  a  diet  containing  all  factors  known  to  be  necessary 
;>r  growth  except  vitamin  A.  A  diet  suitable  for  this  purpose 
onsists  of; — 

Caseinogen  ...  ...  ...  15% 

Dextrinised  rice  starch  ...  73% 

Dried  brewers’  yeast  ...  ...  8% 

Salt  mixture  (Steenbock’s  40)  4% 

In  addition,  8  to  10  units  of  vitamin  D  per  week  are  given  to 
ach  rat,  for  vitamin  D  is  essential  to  growth  as  well  as  to  cai- 
ification  of  bone. 


23- 4  grammes 

24- 6 


35-8 
69-6 
68-8 
15-4 
6-0 

0*16  gramme 


y  y 


y  y 


y  y 


y  y 


y  y 


Steenbock’s  salt  mixture  consists  of: — 

Sodium  chloride,  NaCl 
Magnesium  sulphate,  MgS04,7H20... 

Disodium  hydrogen  phosphate, 

Na2HP04, 1 2H20  ... 

Dipotassium  hydrogen  phosphate,  K2HP()4 
Calcium  phosphate,  Ca2H2(P04)2,4H20 
Calcium  lactate,  C6H10O6Ca,5H2O  ... 

Iron  citrate,  C6H507Fe,6H20 
Potassium  iodide,  KI 
Some  workers  add  15%  of  a  hydrogenated  vegetable  oil  to  the 

asal  diet  but  this  is  not  necessary.  t-i 

Young  rats  weighing  about  30  g.  are  given  the  a  ove  , 
lev  cease  to  grow.  They  are  weighed  once  a  week  for  about 
weeks,  then  two  or  three  times  a  week.  As  they  bey™®Vea  y 
i  weight,  they  are  divided  into  groups,  two  groups  for  different 
oses  of  the  International  Standard  and  two  or  three  group* ^ 
ifferent  doses  of  the  test  substance.  If  no  ^formation  is  avail 

ble  concerning  the  probable  potency  of  the  suoo  tested' 

iree  different  doses,  in  the  ratio  of  1  :  3  :  9,  should  be  tested 

gainst  two  doses  of  the  standard  in  the  ratio  of  1  •  3'  fg  nv  one 
bout  five  rats  should  be  used  for  each  dose,  a  e  r  s 
roup  being  given  the  same  dose.  By  comparing  the  avemg 
esponses  in,  say,  3  weeks,  of  the  different  groups^ of urats,  ^ome,^ 

f  the  potency  of  the  substance  will  be  game  .  * urate  infor- 

ewer  doses  differing  less  widely  will  give  more  accu 

nation  of  the  potency. 
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Convenient  daily  doses  of  a  sample  of  cod-liver  oil  are  0*5  mg.,  1  • 
mg.  and  2-0  mg.,  and  of  the  International  Standard,  1*0  and  2- 
units  respectively.  It  is  possible  that  the  response  from  0  •  5  mg.  cod 
liver  oil  would  correspond  to  the  response  from  2-0  units  of  th 
standard.  The  potency  of  the  oil  would  then  be  4000  internations 
units  per  gramme.  If  the  response  from  0-5  mg.  of  cod-liver  oi 
corresponded  to  the  response  from  1*0  unit  of  the  standard,  anc 
that  from  1-0  mg.  of  cod-liver  oil  corresponded  to  that  from  2-( 
units  of  the  standard,  then  the  cod-liver  oil  would  contain  200( 
International  Units  per  gramme.  If  2-0  mg.  of  cod-liver  oil  corres 
ponded  to  1  *0  unit  of  the  standard  then  the  oil  would  contain  onh 
500  International  Units  per  gramme.  It  is  very  improbable  that  the 
average  responses  of  one  pair  of  groups  (one  cod-liver  oil  and  one 
standard)  would  give  exactly  the  same  estimate  of  the  potency  oJ 
the  cod-liver  oil  as  the  average  responses  from  another  pair  o: 
groups.  The  two  (or  three)  estimates  should  be  averaged  tc 
obtain  a  fair  idea  of  the  potency  of  the  oil. 

It  is  essential  to  dilute  the  cod-liver  oil  with  the  same  oil  that  is 
used  for  dissolving  the  standard.  Coconut  oil  and  arachis  oi 
have  been  found  suitable  diluents. 

An  economy  of  animals  and  labour  may  be  effected  if  many  tests 
are  to  be  carried  out  by  first  constructing  a  “curve  of  response,” 
Five  groups  of  about  12  rats  each  (6  male  and  6  female),  prepared 
as  described  above,  are  given  daily  doses  of  0-5,  1*0,  2-0,  4-0,  and 
8-0  mg.  respectively  of  a  particular  sample  of  cod-liver  oil,  every 
rat  in  any  one  group  being  given  the  same  dose.  At  the  end  of  the 
test  period  (say,  3  weeks),  the  average  gains  in  weight  of  the 
different  groups  are  found  and  plotted  against  the  dose  of  cod-liver 
oil  given.  The  resulting  curve  will  probably  be  logarithmic.  It  is 
then  used  as  follows.  In  every  fresh  test,  one  group  of  8  to  10  rats 
prepared  in  the  usual  way  is  given  a  daily  dose  of,  say,  1  mg.  oi 
cod-liver  oil;  another  group  of  rats  prepared  in  the  same  way  is 
given  a  daily  dose  of,  say,  2  units  of  the  standard.  The  mean 
increases  in  weight  in  3  weeks  of  the  different  groups  of  rats  are 
calculated.  The  abscissa  of  the  curve  corresponding  to  each  mean 
increase  in  weight  is  found.  The  ratio  of  these  two  abscissae  gives 
the  ratio  of  the  vitamin  A  potency  of  the  doses  of  cod-liver  oil  and 
standard  respectively,  from  which  may  be  calculated  the  vitamin  A 
potency  of  the  oil.  It  should  be  stated  as  a  number  of  Internationa] 
Units  of  vitamin  A  per  gramme  of  cod-liver  oil. 

The  curative  method  of  assay  for  vitamin  A  involves  a  preliminary  depletior 
period  which  causes  variable  pathological  symptoms  and,  in  consequence,  serious 
discrepancies. — J.  B.  Orr  and  M.  B.  Richards,  Nature ,  Lond.,  i/1934,  255. 

For  a  brief  descriptive  account  of  the  chemical  methods  used  for  the  evaluatior 
of  the  vitamins  see  A.  L.  Bacharach  and  E.  L.  Smith,  Analyst ,  1934,  70. 

For  the  vitamins  of  cod-liver  oil  see  OI.  Morrhuce,  p.  164. 

CLINICAL  WORK  ON  VITAMIN  A 
Vitamin  A  as  an  “ Anti- infective”  Agent 

The  infections  found  in  vitamin  A  deficiency  are  of  a  special  type,  limited  it 
origin  to  epithelial  tissues.  They  are  attributable  to  deficient  secretion  of  mucu: 
and  desquamation,  With  provision  of  vitamin  A,  epithelium  becomes  norma 
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igain  and  the  local  infections  disappear,  but  if  avitaminosis  is  continued  the  local 
nfections  spread,  the  destruction  of  the  epithelium  causing  absorption  of  infect- 
ng  micro-organisms,  and  septicaemia  may  result.  The  ensurance  of  adequate 
/itamin  A  diets  is  therefore  important,  but  existing  data  show  no  basis  for  the 
relief  that  vitamin  A  therapy  is  effective  in  combating  general  infections. — L.  J. 
Harris  and  co-workers,  Lancet ,  i/1932,  615. 

Vitamin  A  determined  in  over  300  human  livers,  at  autopsies,  by  the  antimony 
richloride  method.  Adequate  reserves  were  frequently  observed  in  a  wide 
/ariety  of  infective  conditions,  and  it  is  therefore  plain  that  vitamin  A  should  not 
De  regarded  as  a  positive  anti-infective  agent,  indiscriminate  in  action.  The  term 
‘anti-infective”  is  only  justifiable  as  complementary  to  the  fact  that  vitamin  A 
deficiency  leads  to  subnormal  powers  of  resistance. — T.  Moore,  Lancet,  ii/ 1 932, 


369. 

Is  not  a  general  anti-infective  agent;  it  is  anti-infective  only  in  a  limited  way 
md  vitamin  A  therapy  has  failed  to  have  any  effect  as  a  prophylactic  in  respiratory 
diseases  in  the  common  cold  in  infants,  on  the  incidence  of  common  infections 
generally,  or  in  treatment  of  pneumonia.  The  local  infections  to  which  vitamin  A 
deficiency  gives  rise  are  of  quite  a  special  type,  being  caused  by  structural  break¬ 
down  of  membranes;  there  is  no  change  in  the  general  immunity.  L.  J.  Harris, 
Brit.  med.  J.,  ii/ 1933,  231. 

An  experiment  consisting  in  the  administration  oyer  a  period  of  6  months  of  a 
concentrate  of  vitamins  A  and  D,  in  daily  doses  equivalent  in  vitamin  A  to  rather 
more  than  1  oz.  of  high-grade  cod-liver  oil,  to  294  poor  schoolchildren  of  Peter¬ 
head,  vffth  281  contemporaries  acting  as  controls,  showed  the  rate  of  growth  ot 
the  treated  children  as  only  slightly  better  than  that  of  the  controls  and  suscep¬ 
tibility  to  infection  and  resistance  to  established  disease  were  apparently  nnajjected. 
The  results  compared  unfavourably  with  milk  experiments.  Evidence  suggested 
that  the  cause  of  the  failure  was  that  the  vitamin  supplements  made  good  on  y 
one  dietary  deficiency  and  left  uncorrected  associated  deficiencies  ot  equally 
essential  constituents  of  the  diet.  The  public  must  be  educated  that  vitamin 
supplements  do  not  constitute  a  short  cut  to  health  but  that  a  well-balanced 
dietary  is  essential. — R.  Sutherland,  Brit.  med.  J.,  i/1934,  791. 

The  fat-soluble  vitamins — their  significance  in  nutrition.  E.  Mellanby , 
Edinb.  med.  J.,  1933,  40,  197. 

The  addition  of  vitamin  A  to  an  artificial  diet  for  babies  which  is  generally 
considered  to  contain  enough  of  this  factor,  had  no  influence  on  the  general 
health,  rate  of  gain  in  weight,  or  on  the  general  resistance  to  infection,  whether 
of  the  respiratory  or  digestive  tract  or  to  specific  fevers.  It  did,  however, 
diminish  the  incidence  of  minor  “infective”  skin  lesions  (sore  buttocks,  inter¬ 
trigo,  etc.).  It  is  probable  that  a  slight  vitamin  A  deficiency  is  a  common 
occurrence  in  artificially-fed  babies  in  this  country  unless  the  vitamin  is  specifi¬ 
cally  added  to  their  diet  by  the  administration  of  :°d-hver  oil  or ?  some  o1.1TT 
potent  source  of  vitamin  A. — Helen  M.  M.  Mackay,  Arch.  Dis.  Childh.,  1934,  .  . 


Dentition 

Insufficient  vitamin  A  in  the  diet  may  lead  to  overgrowth  and  abnormality  of 
the  soft  tissues  surrounding  the  teeth  (pyorrhoea).  A  deficiency  or  vitamin  A 
(and  of  vitamin  D  also)  is  of  much  greater  significance  during  the  early  years  ot 
life  when  the  tissues  are  developing  than  the  same  deficiency  after  the  periodontal 
tissues  are  developed. — May  Mellanby,  Proc.  R.  Soc.  Med.,  1930,  41. 

Perfectly  calcified  and  regularly  arranged  teeth  can  be  produced  by  including 
in  the  maternal  diet  during  pregnancy  and  lactation,  and  in  the  diet  of  the 
offspring  at  the  time  of  dental  development,  substances  containing  much  a 
soluble  vitamin,  calcium  and  phosphorus.  Cereals,  especially  oatmeal,  tend  to 
produce  badly  developed  (hypoplastic)  teeth  and  call  for  a  correspondingly 
larger  supply  of  calcifying  foods.  The  teeth  of  the  majority  of  children  in  le 
British  Isles  are  imperfect  in  structure  and  have  a  roughish  surface:  dental  caries 
is  more  likely  to  attack  such  teeth  than  perfect  teeth  with  normal  enamel  and 
dentine  and  a  comparatively  smooth  surface.  The  resistance  of  teeth  to  caries 
can  be  increased  independently  of  their  original  structure  by  giv  ing  a  die  o 
high  calcifying  activity,  while  resistance  is  decreased  by  a  diet  rich  in  cereals 
and  of  low  calcifying  properties.  Deficiency  of  vitamin  A  or  carotene  plays  an 
important  part  in  development  of  periodontal  tissues  and  control  of  onset  ot 
periodontal  disease,  including  pyorrhoea. — May  Mellanby,  Rep.  Ser.  med . 

Res.  Conn.,  Lond.,  No.  191,  1934;  Brit.  med.  J .,  i/1934,  252. 
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Puerperal  Sepsis 

A  daily  dose  of  a  concentrate  of  vitamins  A  and  D  was  given  to  half  of  55 
maternity  cases  during  the  latter  part  of  pregnancy;  none  was  given  to  the  othe 
half.  1  •  1  %  of  those  receiving  the  concentrate  and  4  -  7  %  of  the  controls  develope* 
puerperal  sepsis  of  the  B.M.A.  standard  of  morbidity. — H.  N.  Green,  D.  Pindar 
G.  Davis  and  E.  Mellanby,  Brit.  med.  J.,  ii/ 193 1 ,  595. 

In  twenty  cases  of  puerperal  sepsis  treated  with  large  doses  of  vitamin  A,  lov 
vitamin  A  reserves  were  found  in  several  cases,  indicating  that  in  degenerated 
conditions  of  the  liver  the  liver  cells  are  unable  to  retain  the  vitamin. — H.  N 
Green,  Lancet,  ii/ 1 932,  723. 

Respiratory  Infections 

A  group  of  workers  who  were  given  a  tablespoonful  of  cod-liver  oil  daily  as  s 
supplement  to  their  ordinary  dietary  had  fewer  colds  and  altogether  lost  40% 
less  time  through  ill-health  than  the  control  group  which  received  no  supplement 
— A.  D.  Holmes,  M.  G.  Pigott,  W.  A.  Sawyer,  and  L.  Comstock,  Industr 
Engng  Chem.,  1932,  24,  1058. 

Seven  hundred  and  sixty-four  cases  of  lobar  pneumonia  in  S.  African  mine 
workers  were  divided  into  two  groups,  alternate  admissions  to  hospital  being 
distributed  to  the  two  groups  respectively.  The  members  of  one  group  were 
given  large  doses  of  a  vitamin  A  concentrate,  those  of  the  other  were  given  nc 
addition  to  the  ordinary  hospital  dietary.  No  difference  in  the  course  of  the 
disease  in  the  two  groups  could  be  found,  whether  judged  by  mortality  rate, 
length  of  stay  in  hospital,  condition  on  discharge  or  incidence  of  sequelae, 
Temperature  came  down  by  crisis  in  a  higher  percentage  of  the  treated  than  of 
the  untreated  cases. — A.  J.  Orenstein,  S.  Afr.  med.  J.,  Nov.  12,  1932,  16. 

Vision 

Night  blindness  may  be  used  for  detecting  moderate  degrees  of  vitamin  A 
deficiency.  Visual  tests  were  made  with  a  Buch-Hirschfeld  photometer  on  213 
children  and  moderate  degrees  of  night  blindness  were  found  in  45.  Recovery 
was  induced  by  dosing  with  cod-liver  oil  for  an  average  of  12  days. — P.  C. 
Jeans  and  Z.  Zentmire,  J.  Amer.  med.  Ass.,  i/1934,  892. 

The  incidence  of  xerophthalmia  and  night  blindness  in  the  United  States. 
A  gauge  of  vitamin  A  deficiency. — Amer.  J.  publ.  Hlth,  1933,  935.  (Incidence 
almost  nil.) 

Carotenoids  and  the  vitamin  A  cycle  in  vision. — G.  Wald,  Kaiser  Wilhelm 
Institut,  Heidelberg  and  Univ.  of  Chicago,  Nature,  ii/ 1 934,  65. 

Regeneration  of  the  visual  purple  is  more  rapid  in  rats  receiving  abundant 
supplies  of  vitamin  A  in  their  diet  than  in  those  deprived  of  vitamin  A. — K. 
Tansley,  J.  Physiol.,  1931,  71,  442. 

A  survey  of  the  relation  of  vitamins  A  and  D  to  keratomalacia,  dental  caries, 
rickets,  bone  calcification,  infection,  and  nerve  degeneration. — E.  Mellanby, 
Edinb.  med.  J.,  1933,  197. 

Measles 

Vitamin  therapy  (vitamins  A  and  D)  was  found  to  be  ineffective  in  combating 
the  measles  epidemic  of  1931-2. — Report  of  the  M.O.H.  and  S.M.O.,  London 
County  Council,  1933,  p.  91. 

Phosphatic  Calculi 

A  lecture  on  the  causation  of  stone  in  India. — R.  McCarrison,  Brit.  med.  J., 
i/1931,  1009.  Deficiency  of  vitamin  A  and  a  diet  with  high  calcium  but  low 
phosphorus  content  tend  to  produce  stone. 

Experiments  with  rats  indicate  some  connection  between  deficiency  in 
vitamin  A  and  formation  of  phosphatic  calculi. — Prof.  E.  C.  van  Leersum, 
B.M.A.  1927,  per  Brit.  med.  J.,  ii/ 1 927,  874. 

Gastric  lesions  occurred  in  rats  fed  on  synthetic  diets  in  which  the  only 
deficiency  was  want  of  vitamin  A. — Pappenheimer  and  Larimore,  quoted  by 
McCarrison,  Brit.  med.  J.,  i/1925,  359. 

From  data  obtained  from  957  specimens  of  human  liver  from  persons  killed 
by  accident  or  dying  from  acute  diseases  there  is  good  reason  to  believe  that 
16%  of  the  population  of  the  Netherlands  have  definitely  subnormal  vitamin  A 
reserves.  In  cases  of  chronic  diseases  this  amounted  to  24-2%. — L.  K.  Wolff 
Lancet ,  ii/1932,  617. 
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VITAMIN  B, 

Chemistry  of  Vitamin  Bx,  Vitamin  B4  (the  antineuritic  factor) 
has  been  prepared  in  an  almost,  if  not  quite,  pure  form.  Crystalline 
compounds  with  hydrochloric,  nitric,  and  sulphuric  acids  have 
been  prepared.  The  chemical  formula  of  the  hydrochloride  is 
probably  C12H1702N4S,2HC1,  or  possibly  C12H20O2N4S,2HCl. 
The  base  gives  a  positive  nitroprusside  reaction  only  after  fusion 
with  alkali.  It  is  precipitated  by  phosphotungstic  acid  at  p¥i  4*0 
to  5-0,  by  mercuric  chloride,  silver  nitrate  plus  baryta,  picrolonic 
acid,  gold  chloride,  platinic  chloride  and  Dragendorff’s  reagent. 
It  gives  a  yellow  colour  with  Pauly  reagent. — Kinnersley,  O’Brien, 
Peters  and  Reader,  Biochem.  J.,  1933,  225. 

Crystals  of  high  vitamin  Bi  activity  prepared  from  yeast  may  be  mixtures 
of  active  and  inactive  vitamin  IT.  2000  kilograms  of  bakers’  yeast  gave  approxi¬ 
mately  500  mg.  of  crystals. — H.  W.  Kinnersley,  J.  R.  O’Brien  and  R.  A.  Peters, 
Biochem.  J .,  1933,  232. 

Crystals  of  the  hydrochloride  prepared  from  different  sources  have  all  been 
shown  to  be  substantially  identical  in  form  and  in  X-ray  patterns.  Bernall 
and  Crowfoot,  Nature,  Lond.,  i/1933,  911. 

Stability  of  Vitamin  jB4.  In  faintly  acid  or  in  acid  media, 
the  resistance  of  vitamin  B4  to  heat  is  considerable.  In  baking 
bread  or  biscuits,  when  the  temperature  of  the  interior  of  the  loaf 
does  not  rise  above  100°,  no  serious  diminution  in  vitamin  B4 
content  may  be  expected.  Crude  concentrates  of  vitamin  B4  have 
been  kept  in  99%  alcohol  at  pH  1  *0  to  2-0  at  room  temperature  for 
3  years,  but  some  highly  purified  preparations  gradually  lost  their 

activity  under  these  conditions.  . 

Alkalis,  on  the  other  hand,  cause  ready  destruction  of  vitamin  Bx 
even  at  low  temperatures.  It  is  not  oxidised  by  exposure  to  air  or 
ozone.  In  acid  solution  it  is  stable  to  hydrogen  peroxide,  and  to 
potassium  permanganate. 

Treatment  with  nitrous  acid  has  no  effect  on  it,  v/hich  is  regarded  as  strong 
evidence  that  the  vitamin  is  neither  a  primary  nor  a  secondary  amine.  Spec. 
Rep.  Ser.  med.  Res.  Coun .,  Lond.,  No.  167,  1932. 

Sources  of  Vitamin  Bx.  Oranges,  watercress,  lettuce,  spinach,  and  cabbage 
are  rich  sources  of  vitamin  B,  (the  B2  content  is  definitely  lower).  Lister  Inst. 
Rep.,  1932:  Brit.  med.  J.,  ii/1932,  23.  Milk  and  dried  yeast  are  rich  sources. 

Estimation  of  Vitamin  Bx.  Vitamin  Bx  is  estimated  either 
on  pigeons  or  on  rats.  There  is  a  certain  amount  of  evidence  that 
some  substances  (e.g.,  dried  yeast)  do  not  give  the  same  result 
when  estimated  on  rats  as  they  do  when  estimated  on  pigeons. 
The  cure  of  retracted  neck  in  pigeons  must  be  considered  a  more 
specific  test  for  vitamin  B4  than  the  resumption  of  growth  in  rats 
which  have  ceased  to  grow  on  a  deficiency  of  that  factor,  the 
pigeon  test,  therefore,  probably  gives  a  truer  value  of  the  vitamin  Bt 
content  of  a  substance  than  the  rat  growth  test. 

The  estimation  of  vitamin  Bx  by  the  use  of  pigeons  is 
carried  out  as  follows: — 

About  a  hundred  pigeons  are  given  a  diet  of  pousheu  rice 
in  cages  provided  with  open  wire  mesh  screens  to  prevent 
the  birds  from  having  access  to  their  faeces.  The  faeces  often 
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contain  vitamin  B1  even  when  the  diet  does  not  and  pigeons* 
and  rats  will  eat  their  own  faeces  when  otherwise  deprived 
of  that  factor.  Fresh  water  is  given  daily.  In  3  to  4  weeks 
many  pigeons  fed  on  a  diet  of  polished  rice  will  develop  retracted 
neck,  quite  suddenly  and  generally  overnight.  Two  or  three  doses 
of  the  substance  under  examination  should  be  tested  against  one  or 
two  doses  of  the  standard.  Generally  a  dose  of  30  mg.  of  the: 
standard  will  produce  a  cure  in  50%  of  the  birds  used  for  this  test., 
In  any  test  in  which  the  result  is  necessarily  either  positive  or 
negative  (e.g.,  cure  of  retracted  neck  or  failure  to  cure  retracted 
neck;  death  of  the  animal  or  recovery  of  the  animal)  it  is  desirable 
to  aim  at  a  comparison  of  doses  which  bring  about  a  50%  positive 
result.  Thus  it  should  be  the  aim  in  a  test  for  vitamin  1%  in  pigeons 
to  discover  the  dose  of  test  substance  and  of  standard  which,  in  the 
particular  lot  of  pigeons  used,  will  both  bring  about  50%  of  cures 
in  the  groups  of  birds  given  those  doses.  Eight  or  ten  birds 
should  be  used  in  each  group.  Often  only  about  half  of  the 
pigeons  given  the  diet  of  polished  rice  develop  retracted  neck; 
therefore  it  is  necessary  to  start  with  about  twice  as  many  pigeons 
as  it  is  proposed  to  use  in  the  test. 

Comparison  of  the  duration  of  cure  of  the  same  pigeons  may 
also  be  made,  and  will,  within  the  limits  of  experimental  error, 
give  the  same  result  as  the  comparison  made  by  the  percentage  of 
birds  cured. 

Curves  of  response  may  be  constructed  for  this  test  in  the  same 
way  as  the  curve  of  response  for  the  estimation  of  vitamin  A,  if 
many  estimations  of  vitamin  Bx  are  to  be  made.  When  this  has 
been  done  one  dose  of  the  standard  only  need  be  tested  simul¬ 
taneously  with  the  test  of  one  dose  of  the  substance  under  examina¬ 
tion.  The  results  are  then  calculated  as  in  the  vitamin  A  test. 


The  estimation  of  vitamin  B1  by  the  grozvth  response 
of  rats  is  carried  out  as  follows: — 

Young  rats  of  about  50  g.  weight  are  given  a  diet  containing 
all  factors  known  to  be  necessary  for  growth  except  Bx.  A  suitable 
diet  for  this  purpose  consists  of: — 

Caseinogen  ...  ...  ...  ...  1 5  parts  by  weight 

Dextrinised  rice  starch  ...  ...  ...  79 

Salt  mixture  (Steenbock’s  40)  ...  ...  4 

Agar  ...  ...  ...  ...  ...  2 

Dried  yeast  autoclaved  at  120°  for  6  hrs.  25 


y  y 


y  y 


y  > 


In  addition  about  5  drops  of  a  good  sample  of  cod-liver  oil  art 
given  to  each  rat  directly  into  its  mouth,  twice  a  week,  to  supply 
vitamins  A  and  D.  Dried  brewers’  yeast  autoclaved  at  120°  foi 
6  hours  appears  to  contain  no  vitamin  Bx  and,  when  added  as  25% 
to  the  diet,  it  supplies  enough  ot  all  the  other  B  vitamins  for  growth 
Throughout  the  whole  test  the  rats’  cages  are  provided  with  wire 
mesh  grids  to  prevent  the  rats  from  having  access  to  their  feces. 

Rats  fed  on  this  diet  will  cease  to  grow  in  2  to  3  weeks.  As  the 
rats  become  steady  in  weight,  they  are  divided  into  the  requirec 
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umber  of  groups,  each  rat  being  put  in  a  separate  cage.  I  he 
ats’  response  to  vitamin  Bx  is  less  variable  than  the  pigeons 
espouse  and  it  is  only  necessary,  therefore,  to  have  4  or  5  rats  in 
ach  group.  Doses  of  the  standard  suitable  for  the  test  are  10  and 
:!0  mg.  respectively.  The  doses  of  the  substance  under  examina- 
ion  must  be  chosen  according  to  its  probable  potency,  the  aim 
oeing  to  find  one  or  two  doses  of  the  test  substance  which  will 
rive  approximately  the  same  result  as  one  or  two  doses  respec- 
ively  of  the  standard.  Calculations  of  the  potency  of  the  test 
mbstance  in  international  units  can  then  be  made. 

Curves  of  response  for  vitamin  Bx  tests  may  be  constructed  in 
;he  same  way  as  the  curves  of  response  for  vitamin  A  tests  if  many 
estimations  are  to  be  carried  out.  Five  groups  of  about  6  rats 
(3  males  and  3  females)  in  each  group  are  given  graded  doses  of 
the  International  Standard.  The  average  results  for  the  groups 
ire  plotted  against  the  dose  of  standard  given.  When  this  has  been 
done,  one  dose  only  of  the  standard  needs  to  be  tested  simul- 
:aneously  wTith  one  dose  of  the  substance  under  examination.  The 
results  are  then  calculated  as  in  the  vitamin  A  test. 

VITAMIN  B2 

( Known  as  vitamin  G  in  America ) 

Chemistry  of  Vitamin  B».  . 

Vitamin  B2  may  be  identical  with  lactoflavin  or  ovoflavin.  Gyorgy,  Kahn  and 
Wagner- Jauregg,  Naturwissenschaften,  1933,  30,  560.  The  so-called  vitamin 
B2”  may  consist  of  two  parts,  ( a )  a  flavin  for  which  the  name  vitamin  B2  may  be 
retained,  and  ( b )  another  substance  which  may  be  called  vitamin  Bf),  which  is 
probably  the  antipellagra  factor. — P.  Gyorgy,  Nature,  Lond.,  1934,  498.  A 
paper  on  the  “Lyochromes”  (to  which  the  flavins  belong)  by  Ellinger  and 
Koschara  appeared  in  Nature,  Lond.,  i/1934,  553. 

Stability  of  Vitamin  B2.  Vitamin  B2  is  much  more  heat  stable  than 
citamin  Bx  but  is  by  no  means  completely  so.  The  autoclaving  of  yeast  to 
destroy  Bx  always  destroys  a  part  of  B2  also.  Both  vitamins  Bx  and  B2  are  affected 
by  ultra-violet  light,  the  latter  more  than  the  former. — Spec.  Rep.  Ser.  med. 
Res.  Conn.,  Lond.,  No.  167,  1932,  pp.  152-4. 

Therapeutic  use  of  vitamin  Ba 

Current  theories  of  the  cetiology  of  pellagra.  Arguments  for  and  against  the 
theories  that  pellagra  is  due  to  ( a )  deficiency  of  some  amino-acid;  ( b )  deficiency 
of  vitamin  B2;  and  ( c )  a  toxic  substance  in  maize  whose  effects  are  corrected  by 
sufficient  good  protein  or  by  vitamin  B2,  are  examined. — Chick,  Lancet, 
ii/ 1 933,  341. 

Pellagra,  by  W.  R.  Aykroyd,  Nutr.  Abstr.  Rev.,  1933-4,  12. 

From  the  theoretical  point  of  view  it  would  seem  that  vitamin  G  (B2),  so  far 
as  it  plays  a  role  in  the  syndrome  of  pellagra,  may  be  of  far  more  value  as  a 
prophylactic  measure  than  as  a  curative  agent. — F.  P.  Underhill,  J.  Atner.  med. 
Ass.,  ii/ 1 932,  123. 

For  further  references  to  pellagra  see  Bacteriological  Notes,  p.  575. 

Swift’s  or  pink  disease  in  six  cases  in  children  aged  15  months  to  4|  years 
showed  rapid  improvement  on  treatment  with  liver  or  liver  extract. 

VITAMIN  B3 

Chemistry  of  Vitamin  B3.  Little  is  known  of  this  factor  beyond  the  fact 
that  “something”  occurring  in  dried  yeast  and  wheat  embryo  is  necessary  to 
prevent  loss  of  weight  in  pigeons  fed  on  a  diet  of  polished  rice  supplemented 
with  liberal  amounts  of  vitamin  B2. 

Stability  of  Vitamin  B3.  This  factor  is  thermolabile. — Spec.  Rep.  Ser.  med. 
Res.  Conn.,  Lond.,  No.  167,  1932,  pp.  165-6. 
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VITAMIN  B4 

Chemistry  of  Vitamin  B,.  This  factor  is  found  in  bakers’  yeast  and  can 
be  separated  from  the  watery  extracts  of  vitamin  B,  by  adsorption  on  Norite 
charcoal  at  pH  1-0.  It  is  a  base  and  forms  a  crystalline  hydrochloride  of  the 
composition  C4H4N4,HC1,|H20.  It  is  precipitated  by  phosphotungstic  acid 
(pH  2’0  to  4-0),  mercuric  sulphate,  picric  acid,  picrolomc  acid  and  goid  chloriae. 
Pauly  and  nitroprusside  tests  are  negative.  Kinnersley,  O  Brien,  Peters  and 
Reader,  Biochem.  J.,  1933,  225. 

Symptoms  of  vitamin  B4  deficiency  in  rats  are  different  from  the  symptoms  of 
B,  deficiency.  Vitamin  B4  has  not  yet  been  shown  to  be  necessary  for  human  beings. 

Stability  of  Vitamin  J34.  Vitamin  B4  is  thermolabile.  It  is  most  stable 
in  20%  acetone-water  solution  at  £>H  3-0. 

VITAMIN  B5 

Chemistry  of  Vitamin  B$.  No  attempt  has  been  made  to  isolate  this  factor. 
Its  existence  is  postulated  by  Randoin  and  Lecoq,  who  fed  their  pigeons  arti¬ 
ficially  on  a  diet  more  nearly  complete  than  is  a  diet  of  polished  nee.  Hence  it 
is  difficult  to  compare  their  results  with  those  of  other  workers. 

Stability  of  Vitamin  Bb.  Vitamin  B5  is  more  heat  stable  than  vitamin  B4. 
Spec.  Rep.  Ser.  med.  Res.  Coun.y  Bond.,  No.  167,  1932,  pp.  166-7. 

FACTOR  y 

Chemistry  of  Factor  y.  Factor  y  was  recognised  by  Chick  and  Copping 
(Biochem.  J.,  1930,  1744)  through  the  inability  of  rats  to  grow  on  a  diet,  supposed 
to  be  complete,  containing  B4  in  the  form  of  Peters’  purified  concentrate  from 
yeast  and  Ba  in  a  preparation  from  egg  white.  When  B2  was  supplied  as  an  auto¬ 
claved  yeast  extract  growth  was  always  improved.  It  was  distinguished  from  all 
other  components  of  the  B  complex  by  its  greater  stability7  to  heat. 

Stability  of  Factor  y.  Factor  y  in  watery  yeast  extracts  resists  heating  at 
120°  to  125°  in  alkaline  solution  for  4  hours  at  pH  9  to  10. 

Occurrence  of  Factor  y.  Factor  y  is  absent  from,  or  present  in  only  small 
amounts  in,  onion,  meat  (ox  muscle),  wheat  embryo  and  egg  white  and  is  present 
more  abundantly  in  yeast,  ox  liver,  egg  yolk,  and  green-leaf  vegetables. 

THE  “CASEIN  FACTOR’’ 

Strong  evidence  of  the  existence  of  still  another  vitamin  necessary  for  growth 
was  found  by  Coward,  Key  and  Morgan  (Biochem.  J.,  1929,  695).  It  was  first 
detected  in  a  particular  form  of  casein  (light,  white,  B.D.H.)  and  later 
found  in  milk  (as  was  to  be  expected),  in  lettuce,  wheat  embryo,  liver  and,  to  a 
less  extent,  in  lean  meat.  It  was  absent  from  dried  yeast,  marmite,  etiolated 
wheat  shoots,  agar,  etc.  It  was  almost  impossible  to  extract  it  from  casein  or 
wheat  embryo.  It  is  probable  that  it  is  identical  with  “physin,”  a  substance 
found  to  be  necessary  for  growth  of  the  young  rat  and  present  in  liver. — Mapson, 
Biochem.  J.,  1932,  970  and  1061. 

THERAPEUTIC  USE  OF  VITAMIN  B  (COMPLEX) 

Chronic  vitamin  B  deficiency7 — 67  cases  of  patients  with  constipation,  colitis, 
asthenia  and  malnutrition  were  given  about  1 5  g.  of  wheat  germ  daily.  Marked 
improvement  followed,  noticeable  within  a  few  days  or  weeks.  In  a  few  cases 
other  measures  had  to  be  adopted,  possibly  because  prolonged  deficiency  had 
left  a  varying  amount  of  irreparable  damage  to  the  intestinal  tract. — H.  E.  Marks, 
Med.  J.  Rec.,  1932,  135,  231. 

Bran,  leached  bran,  and  filter  paper  were  found  to  be  laxative  both  for  rats 
and  humans,  but  the  ash  of  bran  was  without  influence. — M.  S.  Rose,  et  al., 
J .  Amer.  diet.  Ass.,  1932,  8,  133. 

There  is  no  compelling  evidence  for  the  widely  advocated  theory  that  the 
prevalence  of  constipation  in  this  country  is  due  to  vitamin  B  shortage. — L.  J. 
Harris,  Brit.  med.  J.,  ii/ 1 933,  232. 

The  vitamin  B  complex  (Bt,  B2,  B3)  favours  the  glycogenic  function  of  the 
liver  and  increases  its  content  of  oxido-reducers.  In  diabetics  it  lessens  the 
glycosuria  and  glycaemia,  increases  tolerance  for  carbohydrates,  improves 
general  condition  and  increases  weight.  At  commencement  of  treatment  insulin 
should  be  given  but  may  later  be  decreased  or  discontinued. — M.  Labb6  and 
co-workers,  per  Brit.  med.  J.  Epit.,  ii/1933,  45. 

!  t  seems  clear  that  vitamins  B4,  B2  and  B4  have  no  haemopoietic  effect. — Lucy 
Wills,  Brit.  med.  J.,  ii/1933,  1170. 

For  the  therapeutic  use  of  vitamin  B  in  beri-beri,  see  p.  514. 
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VITAMIN  C 

The  Chemistry  of  Vitamin  C.  Szent-Gyorgyi  has  isolated 
vitamin  C  from  the  suprarenal  glands  and  from  various  fruits  and 
vegetables.  It  has  been  analysed  and  also  synthesised,  and  is  thus 
the  most  clearly  defined  vitamin  at  present. 

Its  formula  is: — 

CO  -C(OH)  -  C(OH)  — CH  — CHOH  — CH2OH 

■ - O - ; - - 

It  has  been  named  ascorbic  acid  and  is  described  in  New  and 
Non-Official  Remedies  under  the  name  of  Cevitamic  Acid.  It 
shows  a  characteristic  absorption  band  in  the  ultra-violet  at 
245  m/x  in  aqueous  acid  solution. 

Ascorbic  acid  has  strong  reducing  properties.  Thus  its  con¬ 
centration  in  fruit  juices  may  be  measured  by  means  of  a  N/1000 
(or  M/2000)  solution  of  2  :  6  dichlorophenolindophenol.  This 
reaction  is,  however,  not  specific,  glutathione  and  cysteine  giving  the 
same  reaction,  but  in  juices  wThich  are  known  not  to  contain  these 
substances,  the  reaction  may  replace  the  more  laborious  biological 
one  for  the  estimation  of  vitamin  C. — Svirbely  and  Szent-Gyorgyi, 
Nature ,  Lond.,  i/1932,  576;  Ault  and  co-workers,  J.  chem.  Soc., 
1933,  1419. 

A  report  of  the  discussion  on  the  chemistry  of  vitamin  C  at  the  British  Associa¬ 
tion,  1934,  was  given  in  Nature,  Lond.,  ii/ 1 934,  724. 

Development  of  the  discovery7  of  the  identity  of  vitamin  C  and  ascorbic  acid. — 
A.  Szent-Gyorgyi,  Nature ,  Lond.,  i/1933,  225. 

The  antiscorbutic  activity  of  ascorbic  acid  is  due  to  the  acid  itself  and  not  to 
any  adherent  matter.  When  the  diet  is  free  from  vitamin  C,  ascorbic  acid  is 
used  up  from  the  suprarenal  glands. — J.  L.  Svirbely  and  A.  Szent-Gyorgyi, 
Biochem.  J .,  1933,  279. 

Stability  of  Vitamin  C.  Ascorbic  acid  is  stable  in  aqueous 
acid  media  at  ordinary  temperatures.  In  the  dry  state  it  is  also 
stable  in  air. — Ault  and  co-workers,  J .  chem.  Soc.,  1933,  1419. 

Vitamin  C  in  fruit  juices  is  sensitive  to  oxidising  agents  and  air.  In 
alkaline  solution  it  is  stable  under  anaerobic  conditions,  but  in  the  presence  of  air 
it  is  rapidly  destroyed. — Spec.  Rep.  Ser.  med.  Res.  Coun.,  Lond.,  No.  167,  1932, 
p.  199. 

Titration  with  2  :  6-dichlorophenolindophenol  shows  a  variation  in  ascorbic 
acid  content  of  both  fresh  lemon  and  orange  juices.  The  method  has  been  used 
to  test  the  value  of  preservatives  and  sterilisation.  Fresh  filtered  lemon  juice 
pasteurised  for  1  hour  at  65°  lost  all  its  reducing  power  in  12  days  when  left 
exposed  to  air.  The  same  juice  treated  with  sulphur  dioxide,  instead  of  being 
pasteurised,  completely  lost  its  reducing  power  in  26  days  when  there  was  access 
of  air.  Sealed  out  of  contact  with  air,  the  juice  retains  its  activity  very  much 
longer  when  pasteurised  or  preserved  with  sulphur  dioxide. — A.  H.  Bennett, 
Analyst,  1934,  91. 

By  the  titration  method  it  has  been  shown  that  the  reducing  power  of  orange 
juice  is  higher  and  more  constant  than  lemon  juice;  and,  in  storage  with  preser¬ 
vatives  to  prevent  fermentation,  the  reducing  power  may  disappear  completely 
in  a  few  weeks.  Acid  and  heat  produce  the  same  effect  and  it  is  believed  that  an 
enzyme  present  in  the  untreated  juice  protects  the  vitamin  from  oxidation. — 
A.  H.  Bennett  and  D.  J.  Tarbert,  Biochem.  J.,  1933,  1294. 

The  vitamin  C  value  of  milk  decreases  rapidly  on  standing  under  ordinary 
conditions. — S.  K.  Kon,  Nature,  Lond.,  ii/ 1 933,  64. 

Pasteurisation  of  milk  at  145°F.  for  30  minutes  lowers  the  vitamin  C  content. 
— Hamill,  Lancet,  ii/ 1 923,  339. 
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Heating  milk  for  half  an  hour  at  63°C  is  worse  than  15  minutes  at  85°C,— ./ 
Amer.  med.  Ass.,  ii/ 1925,  2002. 

Dried  milks  probably  contain  no  vitamin  C, 

Prolonged  boiling  of  vegetables,  as  in  the  making  of  stews,  destroys  nearly 

all  the  vitamin  C.  .  ,  ,  ,  r  ,.  u-  *  j  *  u  * 

If  canned  vegetables  and  fruit  are  sealed  before  being  subjected  to  heat,  thu& 

reducing  oxidation,  all  the  vitamins  are  at  least  partially  pieserved. 

Light  also  appears  to  have  a  destructive  action  on  vitamin  C  independently 
of  any  heat  effect. — Mattick  and  Kon,  Nature,  Lond.,  n/1933,  446. 

Light-destroyed  ascorbic  acid  can  be  regenerated  by  H2S  and  removing  the 
latter  in  the  trichloracetic  acid  filtrate  in  a  way  similar  to  that  used  by  Pillmans„ 
Hirsch  and  Dick,  and  Johnson  for  the  regeneration  of  reversibly  oxidised  lemon; 
juice. — R.  G.  Booth  and  S.  K.  Kon,  Nature,  Lond.,  ii/1934,  536. 

The  crystalline  lens  does  not  contain  ascorbic  acid  although  it  gives  the  Till¬ 
mans’  reaction. — E.  I.  Evans,  Nature,  Lond.,  i/1934,  181. 

Estimation  of  Vitamin  C .  Vitamin  C  has  to  be  estimated 
by  the  use  of  guinea-pigs,  for  rats  do  not  develop  scurvy  when  fed 
on  a  diet  deficient  in  vitamin  C. 

A  diet  which  will  produce  scurvy  in  guinea-pigs  consists  of  the 
following: — 

Bran  ...  ...  ...  ...  45% 

Split  oats  ...  ...  ...  25% 

Dried  skimmed  milk  ...  ...  30% 

In  addition  each  guinea-pig  is  given  about  10  drops  of  a  good 
sample  of  cod-liver  oil  twice  a  week. 

The  earliest  signs  of  scurvy  are  seen  in  certain  changes  in  the 
structure  of  the  teeth.  This  can  be  used  for  the  estimation  of 
vitamin  C.  The  changes  have  been  carefully  described  by  Hojer, 
( a )  Acta  paediatr.,  Stockh.,  1924  (suppl.),  and  ( b )  Brit.  J.  exp. 
Path.,  1926,  356.  The  extent  to  which  the  changes  may  take  place 
in  2  weeks  when  guinea-pigs  are  fed  on  the  scorbutic  diet  plus 
graded  amounts  of  vitamin  C  have  been  described  by  Key  and 
Elphick  ( Biochem .  J.,  1931,  888),  who  have  also  described  a 
curve  of  response  to  vitamin  C  in  the  same  paper. 

To  carry  out  a  test,  about  30  young  guinea-pigs  (300  g.  weight) 
are  fed  on  this  diet  for  2  weeks.  They  are  divided  into,  say, 
five  groups  of  6  pigs  each.  Three  groups  are  used  for  testing  three 
doses  of  the  substance  under  examination  in  the  ratio  1  :  3  :  9  if 
no  information  is  available  concerning  the  probable  potency  of  the 
substance,  but  in  a  smaller  ratio  if  the  probable  potency  is  known. 
Two  groups  of  guinea-pigs  are  used  for  the  standard  which  must 
always  be  tested  simultaneously  with  the  substance  under  examin¬ 
ation.  Doses  of  the  standard  suitable  for  this  test  are  0-5  mg.  and 

1  -0  mg.  (i.e.,  10  units  and  20  units).  These  doses  are  given  daily  for 

2  weeks.  1  here  is  no  preparatory  period  of  feeding  on  the  diet 
alone  as  there  is  in  tests  for  vitamins  A,  B  and  D.  At  the  end  of 
this  time,  the  guinea-pigs  are  killed,  the  jaw  bones  removed, 
decalcified,  and  the  roots  of  the  incisor  examined  histologically. 
(For  details  of  the  technique  for  this,  see  Goettsch  and  Key, 
Quart.  J .  Pharm.y  1928,  168.)  The  aim  of  the  test  is  to  find  one  or 
two  doses  ol  the  test  substances  that  give  approximately  the 
same  result  as  one  or  two  doses  respectively  of  the  standard. 
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‘alculations  will  then  give  the  potency  of  the  substance  in  terms 
f  international  units. 

The  Estimation  of  Vitamin  C  by  means  of  Growth . 

ilracewell,  Hoyle  and  Zilva  (Spec.  Rep.  Ser.  med.  Res.  Conn., 
lond.\  No.  146,  1930)  have  described  a  method  by  which  the 
rowth  of  guinea-pigs  may  be  used  for  estimating  vitamin  C. 
The  scorbutic  diet  consisted  of: — 


Bran 

Barley  meal 
Middlings 
Fishmeal 
Crushed  oats  ... 


6  parts  by  volume 
2 

°  >>  >> 

1  » »  >> 


In  addition,  40  to  60  ml.  of  autoclaved  milk  made  up  from  a 
iried  powder  (i.e.,  free  from  vitamin  C)  was  given  to  each  guinea- 
jig  every  day.  On  this  diet  guinea-pigs  of  about  300  g.  initial 
veight  will  succumb  to  scurvy  in  4  to  5  weeks.  Groups  of  about 
>  guinea-pigs  are  given  graded  doses  of  the  substance  under  test 
laily  for  90  days.  All  pigs  that  die  during  the  test  are  examined 
>ost-mortem  and  those  that  have  not  died  during  the  test  are  killed 
t  the  end  of  the  experiment  and  also  examined  for  macroscopic 
igns  of  scurvy.  The  results  of  these  examinations  taken  in  con- 
unction  with  the  growth  curves  of  the  animals  serve  for  com- 
>arison  between  the  different  doses  of  substance  tested.  This 
est  should  also  be  carried  out  with  a  simultaneous  test  on  one  or 
wo  doses  of  the  standard. 

Occurrence,  of  Vitamin  C  in  Plant  Tissues .  All  fresh  vegetables  and  fruits 
ontain  vitamin  C,  but  in  varying  amounts.  Paprika  has  been  found  to  contain 
bout  four  times  as  much  vitamin  C  as  the  richest  lemon  juice. 

Dried  seeds,  and  seeds  soaked  just  long  enough  to  make  them  edible,  contain 
o  vitamin  C  but  if  allowed  to  germinate  for  a  few  days,  peas  and  beans  develop 
itamin  C  in  substantial  amounts. — Fiirst,  Z.  Hyg.  Infektkr.,  1912,  72,  121; 
'hick  and  Hume,  Trans.  R.  Soc.  trop.  Med.  Hyg.,  1917,  141;  Chick  and  Delf, 
Hochem.  J .,  1919,  199;  Honeywell  and  Steenbock,  Amer.  J.  Physiol.,  1924, 
0,  322. 

Lime  juice  contains  only  about  a  quarter  as  much  vitamin  C  as  does  lemon 
lice. 

The  antiscurvy  vitamin  in  apples. — M.  F.  Bracewell,  E.  Hoyle,  and  S.  S. 
ilva,  Spec.  Rep.  Ser.  med.  Res.  Conn.,  Lond.,  No.  146,  1930.  Bramley  seedlings 
ere  found  to  contain  far  more  vitamin  C  than  any  of  the  other  5  varieties 
itamined. 

Samples  of  lemon  juice  contained  from  0  19  to  0-69  mg.  of  ascorbic  acid 
er  millilitre — L.  J.  Harris  and  S.  N.  Ray,  Biochem.  J.,  1933,  2016. 

Figures  for  the  ascorbic  acid  content  of  oranges,  tangerines  and  lemon  juices. 
-A.  L.  Bacharach,  P.  M.  Cook  and  E.  L.  Smith,  Biochem.  J .,  1934,  1038. 

Antiscorbutic  value  of  oriental  fruits  and  vegetables.  As  a  result  of  exped¬ 
ients  on  guinea-pigs,  pomelo,  cucumber,  chico  and  guava  were  found  to  afford 
te  best  protection  from  scurvy. — H.  Embrey,  J.  trop.  Med.  (Hyg.),  1923,  144. 

Orange  juice  supplied  to  the  Navy  has  to  be  tested  for  vitamin  C.—Pharm.  J., 
'1928,  580. 

Figures  for  vitamin  C  (ascorbic  acid)  content  of  30  foodstuffs  determined  by 
eans  of  2  :  6  dichlorophenolindophenol  in  milligrammes  per  gramme. — T  W 
irch,  L.  J.  Harris  and  S.  N.  Ray,  Biochem.  J.,  1933,  590. 

For  an  account  of  the  distribution  of  vitamin  C  in  plant  and  animal  tissues  see 
.  A.  Bessey  and  C.  G.  King,  J.  biol.  Chem.,  1933,  103,  687. 
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In  animal  tissues.  The  adrenal  gland  is  richer  in  vitamin  C  than  any  otlr 
source  hitherto  investigated,  and  is  three  times  as  active  as  orange  juice  or  lem: 
juice. — Rep.  med.  Res.  Coun.,  Lond.,  1931-1932;  Brit.  med.  J .,  i/1933,  529. 

Content  in  the  human  pituitary.  Result  of  Szent-Gyorgyi  test  in  100  consec: 
tive  cases.  (The  test  depends  on  the  strong  reducing  properties  of  ascorti 
acid:  when  tissues  rich  in  this  substance  are  brought  in  contact  with  a  0-41 
solution  of  silver  nitrate  for  15  minutes,  in  the  dark,  they  become  blacken; 
from  deposit  of  reduced  silver.)  The  reaction  in  the  anterior  lobe  was  foui 
to  be  intense  in  young  and  middle-aged  individuals  in  whom  general  bos 
nourishment  appeared  normal;  slight  or  negative  in  those  who  had  died 
long-standing  disease  with  severe  emaciation:  less  intense  in  the  aged  than 
younger  subjects. — J.  Gough,  Lancet,  i/1934,  1279. 

Figures  for  the  vitamin  C  content,  from  observations  with  2  :  6  dichlor 
phenolindophenol,  of  human  tissues  show  great  variation. — M.  Yavorsk 
P.  Almaden  and  C.  G.  King,  J.  biol.  Chem.,  1934,  106,  525. 

Rats  and  prairie  dogs  apparently  have  the  power  to  synthesise  this  vitam 
and  naturally  never  suffer  from  scurvy.  The  rat  is  regarded  as  not  requiring 
in  its  diet. 

CLINICAL  WORK  WITH  ASCORBIC  ACID 

A  case  of  scurvy  accompanied  by  a  condition  of  gastric  achylia  subseque: 
to  alcoholic  gastritis  was  cured  by  a  daily  intravenous  injection  of  40  mg. 
ascorbic  acid,  the  diet  being  kept  the  same  during  the  time  of  the  injections 
it  was  before. — Schultzer,  Lancet,  ii/ 1 933,  589. 

30  mg.  ascorbic  acid  daily  given  by  mouth  completely  cured  infantile  scur 
in  2  children  in  1  to  2  weeks. — E.  Svensgaard,  Lancet,  i/1934,  22. 

A  mild  case  in  a  child  9  months  old,  successfully  treated  with  ascorbic  aci 
20  mg.  of  ascorbic  acid  dissolved  in  2  fl.  oz.  of  water  with  milk  and  malt 
dextrin  was  given  twice  daily  for  18  days.  Dose  then  reduced  to  10  mg.  twi 
daily  for  13  davs  when  symptoms  cleared  up. — L.  G.  Parsons,  Proc.Roy.  Sc 
Med.,  1933,  36,  1534. 

Vitamin  C  requirement — 19  to  27  mg.  per  os. — G.  Gothlin,  Nature,  Lone 
ii/ 1 934,  570. 

15  to  50  mg.  per  day  of  pure  ascorbic  acid  was  tolerated  by  healthy  and  1 
sick  children  when  they  were  not  able  to  take  adequate  quantities  of  natui 
fruit  juices. — Kramar,  Dtsch.  med .  Wschr.,  1933,  1428. 

VITAMIN  D 

Chemistry  of  Vitamin  D.  Ergosterol  is  the  particular  ster 
which  becomes  antirachitic  on  irradiation  with  ultra-violet  ligh 
The  products  of  the  irradiation  can  be  separated  somewhat  1 
heat  and  fractional  condensation.  By  treating  the  most  acti 
fraction  (110  to  125  )  (or  indeed  the  original  product 
irradiation)  with  3  :  5-dinitrobenzoyl  chloride,  two  benzoat 
are  prepared  which  can  be  separated  and  reconverted  into  t] 
corresponding  sterols.  One  of  these  only  has  antirachitic  prope 
ties;  it  has  been  named  calciferol,  the  inactive  one  being  nam 
pyrocalciferol. — Askew  and  co-workers,  Proc.  rov.  Soc.,  Series 
1932,  488. 

Almost  at  the  same  time,  German  workers  isolated  vitamin 
by  somewhat  similar  methods. — Windaus  and  Liittringhai 
Hoppe-Seyl.  Z.,  1931,  203,  70. 

Calciferol.  Ergosterol,  C28H440,H20,  of  commerce  may  contain 
appreciable  amount  ol  dihydroergosterol.  The  crystalline  monohydrate  occ 
in  hne  white  needles  and  slowly  turns  yellow  on  exposure  to  air  < 
light.  It  melts  between  162L  and  164°  with  decomposition.  The  optical  acti\ 

of  a  1%  solution  in  chloroform  for  sodium  light  [a]  ^°,  is-  125-25°  and 
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20° 


ercury  green  line,  [a]  5461,  —  158*50°  (ratio  1*27).  Ultra-violet  absorp- 

m,  E  281  m/jL,  333.  Ergosterol  possesses  no  physiological  activity,  and 

converted  by  the  action  of  ultra-violet  radiation,  by  a  process  worked  out  at 
e  National  Institute  for  Medical  Research,  into  a  product  from  which  calciferol, 
28H440,  (pure  vitamin  D)  can  be  separated.  Calciferol  is  white  when  pure 
id  rapidly  becomes  yellow  in  contact  with  oxygen.  It  melts  at  about  116°. 

2o3 

he  optical  rotation  of  a  2%  solution  in  absolute  alcohol,  [a]  D  ,  is  about 

-106°  or  [a]  524°61  ,  about  +125°.  Ultra-violet  absorption,  E 265  m^u, 

70  to  485.  For  a  closer  analysis  of  the  properties  of  ergosterol  and  calciferol 
:e  A.  L.  Bacharach,  E.  L.  Smith  and  S.  G.  Stevenson,  Analyst ,  1933,  128. 

From  tests  on  bone  production  in  chickens  it  is  concluded  that  the  vitamin 
►  of  irradiated  ergosterol  is  different  from  that  of  cod-liver  oil.  Normal  bone 
•rmation  followed  the  inclusion  in  the  diet  of  1%  of  cod-liver  oil,  whereas  the 
juivalent  of  40%  to  120%  of  this  as  irradiated  ergosterol  was  required.- — 
’.  Steenbock  et  al.,  J.  biol.  Chem.,  1930,  9 7,  249. 

Ring  Structure  of  Calciferol.  The  following  has  been  suggested  (Heilbron, 
amant  and  Spring, 

ature,  Lond.y  p  u  but  Rosenheim  and  King  ^ 

1935,  1072): —  V-'%117  {J .  Soc.  chem.  lnd.,Lond.,  U0rl1T 

pry  j  1935,  699)  prefer 


CH 


O 


CH. 


HO 


CH 


Reactions  of  Vitamin  D,  d  here  are  no  known  reactions 
)ecific  for  vitamin  D. 

Stability  of  Vitamin  D.  The  vitamin  D  of  irradiated 
gosterol  dissolved  in  olive  oil  is  not  heat  stable.  One  sample 
Tt  at  room  temperature  for  two  years  lost  a  large  part  of  its 
:tivity.  At  higher  temperatures  the  loss  was  more  rapid. — 
ourdillon,  Bruce  and  Webster,  Biochem.  J .,  1932,  522. 

There  is  no  conclusive  evidence  yet  of  the  stability  of  vitamin  D 
cod-liver  oil  over  long  periods  of  time. 

Estimation  of  Viiam.in  D *  Fhe  following  is  an  abbreviated 
:count  of  the  method  suggested  in  the  B.P.  ’32:— 

(<2)  CuyqAivb .  Select  from  3  or  4  litters  about  20  young  rats 
tiding  in  weight  from  50  to  60  grammes,  and  feed  for  3  weeks 
1  a  rachitogenic  diet 
round  yellow  maize 
rhole  wheat 
Teat  gluten 
elatin 

alcium  carbonate 
)dium  chloride  .  . 


e-g.: 

33% 

or 

33% 

Ground  yellow  maize 

76% 

15% 

Wheat  gluten 

20% 

15% 

Calcium  carbonate 

3% 

3% 

Sodium  chloride  .  . 

1% 

1  % 
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Divide  the  rats  into  two  groups,  distributing  the  rats  of  each 
litter  as  evenly  as  possible,  the  rats  in  one  group  receiving  daily 
doses  of  the  standard  preparation,  e.g.,  025  to  1*0  unit,  and  those 
in  the  other,  doses  of  the  preparation  being  tested.  Different! 
rats  receive  different  daily  doses,  but  one  rat  receives  the  same 
dose  on  each  day  and  the  doses  are  continued  for  10  to  14  days- 
The  rats  are  killed  and  the  extent  to  which  the  rickets  has  been: 
cured  estimated  by  X-rays  or  by  examination  of  the  bones  afteir 
staining  (remove  the  distal  ends  of  the  ulnae  and  radii,  immerse 
for  24  hours  in  4%  w/v  aqueous  solution  of  formaldehyde,  cut  in: 
halves  by  longitudinal  section,  immerse  in  1*5%  w/v  aqueous 
solution  of  silver  nitrate  for  a  few  minutes  and  expose  to  light.)* 
The  degree  of  healing  produced  by  a  given  dose  is  not  the  same: 
in  every  rat,  therefore  the  average  effect  of  a  dose  of  the  preparation: 
being  tested  in  a  group  of  rats  should  be  compared  with  the 
average  effect  of  a  dose  of  the  Standard  Preparation  in  another 
group.  Where  these  effects  differ,  information  as  to  the  activity 
of  the  preparation  being  tested,  in  terms  of  the  Standard  Prepa¬ 
ration,  can  be  gained  from  the  results,  provided  the  average  effect: 
in  groups  of  rats  of  a  series  of  different  doses  of  the  Standard 
Preparation  has  been  previously  determined,  the  difference  being 
determined  from  the  difference  between  the  average  effect 
produced  by  the  preparation  being  tested  and  that  produced  by 
the  Standard  Preparation.  When  20  rats  are  used  for  the 
comparison  between  standard  and  substance  under  examination, 
there  is  a  1:1  chance  that  the  result  will  be  within  20%  of  the 
true  value. 

,(b)  Prophylactic .  About  20  young  rats,  weighing  40  to  50 
grammes,  from  3  or  4  litters,  are  fed  on  a  rachitogenic  diet  for 
4  or  5  weeks.  During  this  period  they  are  divided  into  two 
groups  (as  in  («)),  one  group  receiving  daily  doses  of  the  prepara¬ 
tion  being  tested  and  the  other  daily  doses  of  the  Standard 
Preparation  in  a  dose  of  about  0-1  unit,  a  given  daily  dose  of  either 
preparation  being  given  to  each  of  not  less  than  5  rats.  At  the  end 
of  the  period  the  rats  are  killed  and  corresponding  bones  taken 
from  each  rat.  Moisture  and  fat  are  removed  from  the  bones, 
which  are  then  weighed,  incinerated  in  a  crucible,  the  weight  of 
ash  determined,  and  the  percentage  of  ash  in  the  dry  extracted 
bone  calculated.  The  average  percentage  of  ash  in  the  bones  of 
rats  receiving  the  same  doses  is  then  calculated.  A  dose  of  the 
preparation  being  tested  producing  the  same  average  percentage 
of  ash  as  that  produced  in  another  group  of  bones  by  a  known 
dose  of  the  Standard  Preparation  is  compared  in  activity  with  the 
latter  and  the  activity  expressed  in  units.  Where  the  average 
percentage  of  ash  in  the  bones  of  rats  differs  between  those 
receiving  the  preparation  being  tested  and  those  receiving  the 
Standard  Preparation,  the  test  is  repeated,  using  doses  of  the 
preparation  being  tested  such  as  may  be  judged  to  produce  an 
average  percentage  of  ash  the  same  as  that  produced  by  known 
doses  of  the  Standard  Preparation. 
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Occurrence .  Undoubtedly  the  richest  natural  sources  of  vitamin  D  are  the 
Fish-liver  oils.  Halibut  is  often  ten  times  as  rich  in  vitamin  D  as  the  best  cod-liver 
)il.  Butter  is  a  fair  source  considering  the  amount  which  can  be  consumed  daily. 
Vlilk  is  generally  poor  in  this  factor.  Green  salads  probably  contain  a  certain 
imount  of  vitamin  D  while  growing  and  for  a  short  time  afterwards,  but  the 
imount  decreases  almost  to  nothing  after  keeping  a  few  days  under  shop  or 
lousehold  conditions. 

Winter  milk  and  eggs  are  poorer  in  this  factor  than  the  summer  products, 
vhich  is  due  partly  to  the  feeding  of  the  cows  on  green  grass  in  summer  and 
aartly  to  the  direct  irradiation  of  the  cows  with  sunlight.  The  vitamin  D  potency 
af  winter  milk  and  eggs  can,  however,  be  made  as  great  as  that  of  the  summer 
products  by  giving  the  cows  and  hens  cod-liver  oil  or  irradiated  dried  yeast. — 
Spec.  Rep.  Ser.  med.  Res.  Court.,  Lond.,  No.  167,  1932,  pp.  87-8. 

Salmon  Oil .  Probably  a  more  potent  antirachitic  agent  than  the  average 
~od-liver  oil  and  compares  very  favourably  in  rapidity  of  action  with  viosterol. 
It  also  provides  vitamin  A  as  well  as  D,  together  wdth  an  easily  digested  fat. — 
M.  M.  Eliot,  J.  Amer.  med.  Ass.,  ii/ 1 932,  1082. 

Cacao-nib  from  Gold  Coast  cacao  has  been  found  to  contain  1  unit  of 
mtirachitic  activity  per  gramme;  a  sample  of  the  shell  from  fermented  sun-dried 
:acao  contained  28  units  of  vitamin  D  per  gramme. — A.  W.  Knapp  and  K.  H. 
toward,  Analyst,  1934,  474. 

Almost  any  natural  product  can  be  activated  antirachitically  by  radiations 
rom  a  quartz  mercury  vapour  lamp. 

Patent  rights  granted  to  the  Alumni  of  Wisconsin  University  for  use  of 
iltra-violet  light  for  improving  foodstuffs — rights  used  for  the  furtherance  of 
■esearch  work  in  the  University. — British  Patent  Specification  No.  236,197. 

Milk  may  be  rendered  highly  antirachitic  by  16  seconds’  exposure  to  carbon 
ire  rays.  Less  than  1  quart  a  day  sufficient  to  protect  even  negro  infants. — 
\.  F.  Hess  and  J.  M.  Lewis,  J.  Amer.  med.  Ass.,  ii/ 1 932,  653. 

Green  leaves  can  be  activated  antirachitically  by  irradiation  from  a  quartz 
nercury  vapour  lamp— though  the  vitamin  D  so  formed  is  soon  lost.  The 
eeding  of  cows  on  sun-irradiated  fresh  grass  may  be  the  source  of  the  vitamin  D 
:ontent  of  their  milk. — Spec.  Rep.  Ser.  med.  Res.  Coun.,  Lond.,  No.  167, 

932,  p.  87. 

Yeast.  The  vitamin  D  potency  of  sun-irradiated  dried  yeast. — K.  H.  Coward, 
Lancet,  ii/ 1 933,  920. 

Cosmetics  containing  ivool  fat.  Irradiation  of  ointments  containing  wool 
at  produces  vitamin  D,  and  rachitic  rats  can  be  cured  by  inunction  with 
rradiated  wrool  fat.  It  is  improbable  that  such  ointments  would  have  a  dele- 
erious  effect  on  health,  but  a  skin  cream  containing  irradiated  ergosterol  should 
lot  be  used  as  a  protection  from  sunburn,  since  it  is  a  potent  therapeutic  agent. — 
Moncorps,  H.  Droller  and  C.  E.  Carter,  Munch,  med.  Wschr.,  1933,  80,  1289. 

Human  beings  get  their  vitamin  D  either  from  their  food  or  by  direct 
rradiation  of  their  skin  and  absorption  of  the  vitamin  D  formed  from  ergosterol 
/hich  is  present  in  small  quantities  in  it. 

In  high  latitudes  very  little  ultra-violet  light  reaches  the  earth  in  winter,  and 
Tactically  none  reaches  those  who  dwell  in  smoky  towns.  Hence,  there  is 
very  reason  why  dwellers  in  Northern  towns  should  suffer  from  vitamin  D 
eficiency  in  winter.  They  cannot  make  it  themselves,  and  most  of  the  animal 
ats  they  get  are  from  animals  who  have  received  little  ultra-violet  irradiation, 
/fargarine  firms  are  taking  steps  to  introduce  vitamin  D  into  their  products. — 
L  J.  Clark,  Pharm.  J.,  ii/1928,  518. 

CLINICAL  WORK  WITH  VITAMIN  D 

Bone  formation.  Osteomalacia  which  occurred  in  field  workers  in  India 
c  SP1j6  ^eir  being  exposed  to  strong  sunlight  yielded  to  the  administration 
I  4  drachms  of  sun-irradiated  dried  brewers’  veast  daily  for  4  weeks. — D  C 
Olson,  Lancet,  i/1932,  1142. 

Remarks  on  clinical  applications  of  the  recent  work  on  bone  disease  — E 
lellanby,  Brit.  med.  J.,  ii/1932,  865. 

aTohe  ™cidence  of  rickets  in  Manchester.— C.  Chisholm,  Brit.  J .  Child.  Dis., 

933,  83. 

Osteomalacia  and  diet.— J.  Preston  Maxwell,  Nutr.  Abstr.  Rev.,  1934-5,  1. 
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Vitamin  D  probably  increases  the  absorption  of  phosphates  from  the  food 
because  “beryllium  rickets”  can  be  produced  by  feeding  0-5%  of  beryllium 
carbonate  to  rats  on  a  normal  diet,  whereas  beryllium  phosphate  was  without! 
effect,  the  beryllium  carbonate  making  the  insoluble^  phosphate  and  thus? 
removing  the  otherwise  available  phosphorus. — H.  D.  Kay  and  B.  P.  Guyatt,, 
Nature ,  Lond.,  i/193  3,  468. 

The  children  of  the  Island  of  Lewis,  in  spite  of  bad  domestic  conditions* 
are  relatively  rickets-free.  The  explanation  is  the  large  use  of  cod  livers: 
and  the  plentiful  use  of  oatmeal,  eggs  and  fish.  Remarkable  immunity  to  rickets- 
of  Jews  as  against  Gentiles.  Dietary  of  the  former  includes  much  fatty  food — 
oil,  eggs  and  milk. — E.  Mellanby,  Lancet,  i/1920,  856.  See  also  Roy.  Soc.  of 
Med.,  Discussion,  ibid.,  604. 

Dentition.  The  influence  of  vitamin  D  on  the  structure  of  the  teeth. — 
May  Mellanby  Pt.  I.  Spec.  Rep.  Ser.  med.  Res.  Coun.,  Lond.,  No.  140,  1929;; 
Pt.  II,  ibid.,  No.  153,  1930;  Interim  Report  on  “The  Influence  of  Diet  on 
Caries  in  Children’s  Teeth,”  ibid.,  No.  159,  1931;  Pt.  Ill,  ibid.,  No.  191,  1934; 
Brit.  med.  J .,  i/1932,  507;  ii/1932,  749. 

The  condition  of  the  teeth  of  the  islanders  living  on  Tristan  da  Cunha  is 
very  nearly  perfect.  Their  diet  consists  of  fish,  potatoes,  milk,  hens’  and 
penguins’  eggs  and  green  vegetables.  Cereals  and  sugar  are  only  obtained  from 
ships. — W.  E.  A.  Sampson,  Brit.  med.  J.,  i/1932,  538. 

Vitamin  D  deficiency,  dental  caries,  and  tonsillar  enlargement.  A  clinical 
investigation  of  some  late  effects  of  rickets. — H.  M.  M.  Mackay,  Lancet, 
i/1931,  1230. 

General:  Vitamin  D  therapy.  Apart  from  its  use  in  rickets  it  is  the  proper 
remedy  for  infantile  tetany  (which  is  due  directly  to  hypocalcaemia),  osteomalacia, 
coeliac  disease  (as  a  safeguard  against  rickets),  and  it  is  essential  to  nursing  and 
expectant  mothers,  not  so  much  to  protect  the  young  as  to  improve  the  calcium 
assimilation  of  the  mother  herself  and  help  her  to  replace  the  minerals  lost  to 
the  child  or  in  her  milk. — L.  J.  Harris,  Brit.  med.  J.,  ii/ 1 933,  371. 

The  thyroid  gland  was  examined  of  dogs  fed  on  a  diet  containing  various  fats. 
When  fed  on  butter,  cottonseed  or  linseed  oil  the  thyroid  was  invariably  large, 
and  resembled  that  of  Graves’  disease,  whereas  on  a  diet  of  cod-liver  oil  it  was 
small  and  histologically  normal. — E.  Mellanby,  Brit.  med.  J.,  i/1921,  779. 

Hyper vitannnosis  D  is  a  possibility.  The  toxic  dcse  of  vitamin  D  is  many 
times  the  therapeutic  dose.  With  a  diet  of  fresh  vegetables,  salad  and  milk, 
there  is  less  risk  of  overdosage  than  with  a  diet  consisting  largely  of  cereals  and 
with  a  high  calcium  content. 

Small  danger  of  producing  D-hypervitaminosis  if  plenty  of  milk  is  given,  but 
real  danger  with  concentrated  preparations  and  insufficient  milk  and  other 
food.  E.  Mellanby,  B.M.A.  Cent.  Meeting,  Brit.  med.  J.,  ii/1932,  251. 

Irradiated  Ergosterol.  As  there  is  evidence  that  10,000  to  20,000  units 
is  on  the  borderline  of  toxicity,  it  would  appear  safer  to  fix  the  maximum  thera¬ 
peutic  (curative)  dose  not  higher  than  5000  units,  which  is  a  suitable  maximum 
curative  dose  for  severe  rickets  in  children  of  1  to  2  years.  In  children  of  under 
18  months  (or  in  milder  cases)  dosage  should  be  reduced  to,  say,  3000  units. — 
L.  J.  Harris,  Brit.  med.  J.,  ii/1 933,  370. 

Irradiated  ergosterol  given  by  the  mouth  in  very  large  doses  causes  the 
formation  of  urinary  calculi.  It  is  suggested  that  this  is  dependent  on  an  increased 
absorption  of  calcium  and  phosphate  from  the  gut  and  their  excretion  by  the 
kidneys. — W.  E.  Dixon  and  J.  C.  Hoyle,  Brit.  med.  J.,  ii/1 928,  883. 

1  n’  an  °il-s9lukle  fraction  of  irradiated  ergosterol  (isolated  by  Holtz 
and  Windhaus),  which  does  not  contain  vitamin  D  but  has  a  specific  effect  on 
the  calcium  content  of  the  serum.  Taken  by  the  mouth  it  causes  hypercalcaemia 
in  animals  and  men;  effect  less  rapid  than  with  Parathormone  subcutaneously, 
but  more  lasting.  No  considerable  increase  of  blood  calcium  for  first  few  days 
after  administration,  but  dose  should  not  be  increased  as  there  will  be  accumula¬ 
tion  and  dangerous  hypercalcaemia,  though  prolonged  use,  in  correct  dosage,  is 
not  dangerous. 

Small  doses  orally  restore  the  blood  calcium  to  normal  level  in  the  severest 
cases  of  tetany,  both  parathyroprive  and  idiopathic.  Initial  dose,  5  to  10  ml. 
foi  3  days,  reduced  to  1  or  2  ml.  daily  for  10  to  14  days,  then  1  to  2  ml.  three 
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times  a  week.  All  other  therapeutic  measures  may  be  stopped  a  day  or  two  after 
beginning  of  the  treatment.— I.  Snapper,  Lancet,  i/1934,  729. 

This  is  only  available  for  clinicians  working  in  hospitals,  where  estimations  of 
serum  calcium  are  carried  out  regularly  (risk  of  accumulation). 

VITAMIN  E 

Chemistry  of  Vitamin  E .  The  most  active  preparation  of 
vitamin  E  is  made  by  removing  the  sterols  from  the  unsaponifiable 
fraction  of  wheat  germ  oil  and  then  fractionating  the  oily  residue 
by  distillation  under  reduced  pressure. — Evans,  Burr  and 
Althausen,  Mem.  Umv.  Calif.,  1927,  vol.  8;  summarised  in 
Nature,  Lond.,  ii/ 1 928,  136. 

The  absorption  spectrum  of  wheat  germ  oil  and  of  many 
concentrates  has  been  examined  but  no  definite  connection 
between  vitamin  E  and  selective  absorption  has  yet  emerged. — 
Morton  and  Edisbury,  Nature,  Lond.,  i/1933,  618. 

Absorption  at  2940  A  in  wheat  germ  concentrate  may  be  due 
to  “E.” — A.  j.  P.  Martin,  T.  Moore,  M.  Schmidt,  Nature,  Lond., 
i/1934,  214. 

Stability  cf  Vitamin  E,  Wheat  germ  may  be  heated  to  170° 
for  3  hours  without  suffering  any  loss  of  vitamin  E.  Distillation 
it  220°  to  250"  in  vacuo  of  the  most  concentrated  preparation 
does  not  destroy  it.  Irradiation  from  a  quartz  mercury  vapour 
amp  for  45  minutes  at  10  in.  distance  causes  partial  destruction. 
Incubation  till  the  oil  is  rancid  causes  no  loss  of  vitamin  E  activity. 
\eration  for  4  hours  at  97°  causes  no  loss.  It  is  stable  to  alkali 
it  37u  but  hot  saponification  of  wheat  germ  oil  causes  loss  of 
ictivity.  Hydrogenation  causes  loss  of  activity,  as  also  does 
reatment  with  acetic  anhydride.  Acids  have  no  effect  on  it. — 
ivans,  Burr  and  Althausen,  Mem.  Univ.  Calif.,  1927,  vol.  8. 

Vitamin  E  can  be  reformed  from  chlorinated  and  brominated  material  by 
ioiling  with  zinc  dust  and  hydrochloric  acid  in  methyl  alcoholic  solution.  The 
lolecule  of  vitamin  E  is  probably  polycyclic  and  related  to  the  sterols  or  amyrins. 
"wo  oxygen  atoms  are  present  in  the  molecule  but  only  one  forms  an  acetyl 
erivative.  There  are  probably  three  reacting  double  bonds.  Active  fractions 
ave  a  well-marked  absorption  band  with  maximum  at  294  mu. — Drummond, 
anger  and  Macwalter,  Biochem.  J.,  1935,  456. 

Occurrence.  Green  leaves  and  embryos  of  seeds  are  the 
ichest  sources  of  the  vitamin.  It  is  present  in  small  amounts 
a  vegetable  oils,  in  muscle  and  subcutaneous  fats,  in  milk  and 
utter.  WTieat  germ  oil  is  perhaps  the  most  convenient  form  in 
'hich  the  vitamin  may  be  given  in  concentrated  form. 

Concentrates  of  vitamin  E  have  been  prepared  from  lettuce  and  from  wheat 
2rm  oil.  Chemical  and  pharmacological  properties  are  described  — H  S 
lcott  and  H.  A.  Mattill,  J.  biol.  Chern .,  1934,  104,  423. 

Therapeutic  Use  of  Vitamin  E 

A  number  o±  cures  of  sterility  in  cows  were  effected  by  a  single  intramuscular 
jection  of  an  ethereal  extract  of  wheat  germ.  — P.  Vogt-Moller  and  F  Bav 
ei.  J.,  1931,  87,  165.  ' 

5  ml.  wheat  germ  oil  each  day  for  2  weeks,  then  5  ml.  on  alternate  days  for 
weeks  and  subsequently  5  ml.  every  sixth  day  were  given  to  each  of  2  women 
io  had  had  4  and  5  consecutive  miscarriages  respectively;  and  each  one  then 
d  a  living  child  born— P.  Vogt-Moller,  Lancet,  ii/1931,  182. 
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THE  EXTRA  PHARMACOPOEIA 


Doses  of  40  drops  of  wheat-germ  oil  three  times  daily  for  4  months  (third  tc 
seventh  month  of  pregnancy)  followed  by  a  dessertspoonful  of  wheat  germ  three 
rimes  a  day  were  effective  in  curing  17  out  of  20  cases  of  habitual  abortion.— 
P.  Vogt-Moller,  Hospitalstidende ,  1933,  76,  621. 

36  sheep  were  given  a  concentrate  of  vitamins  D,  A  and  E  during  gestation. 
Abortion  occured  in  only  1,  whereas  of  614  controls  not  given  the  concentrate, 
the  incidence  of  abortion  was  13%.  There  is  a  12  to  _1  chance  that  this  difference 
is  significant. — Dryerre,  Nature,  Lond .,  ii/1933,  751. 


THE  VITAMIN  CONTENT  OF  SOME  COMMON 

FOOD  SUBSTANCES 


Substance 

Vitamin 

International  Units  per  gramme 

Cod-liver  oil 

A 

Mostly  1000  to  3000 — many  outside 
these  limits. 

))  yy  •  •  •  • 

D 

Mostly  100  to  200 — many  outside 
these  limits. 

Butter 

A 

About  30  to  60 — many  outside  these 
limits. 

D 

About  1,  manv  less. 

Boiled  cabbage 

A 

About  10 

Halibut-liver  oil  .  . 

A 

30,000  to  360,000 

D 

2000  to  4000 

Wheat  germ 

bl 

10 

Dried  yeast.  . 

B* 

20  to  40 

Orange  juice 

C 

About  20  (variable). 

Lemon  juice 

C 

About  20  (variable). 

Milk  (Jersey,  one  sample) 

,,  (Pasteurised,  one 

A 

5 

sample)  .  . 

A 

3 

Milk  .... 

D 

0-05,  often  less. 

Egg  yolk  (two  samples)  .  . 

D 

1-5  and  5-0  respectively 

Oysters.  Contain  the  vitamins  A,  B,  C,  and  D,  together  with  a  large  amount 
of  calcium,  phosphorus,  magnesium,  iodine,  zinc,  mangananese,  iron  and 
copper  (the  latter  markedly  present  owing  to  feeding  on  a  diatom  with  high 
copper  content).  They  possess  marked  anti-anaemic  properties. — L.  Binet  and 
M.  V.  Strumza,  Paris  Med.,  July  1st,  1933,  p.  28,  per  Brit.  vied.  J.  Epit., 
ip  1933,  68. 

Watercress.— Remarkably  rich  in  vitamin  A;  0T  g.  of  green  leaf  promotes 
normal  growth  in  rats.  Also  contains  small  amount  of  vitamin  D.  Growth- 
promoting  properties  stronger  in  spring  and  summer.  Very  rich  in  vitamin  C; 
i  g.  daily  protects  guinea-pigs  for  70  days. — K.  H.  Coward  and  P.  Eggleton, 
Lancet,  i/1928,  98.  ' 

In  1929,  100,000  workers  were  employed  in  the  U.S.A.  turning  out  10,000 

rmlhon  cans  of  preserved  food.  Vitamin  content  not  significantly  inferior  tc 

rresh  foods.  As  in  the  course  of  the  canning  process  the  air  in  the  cans  is  reduced 

to  vanishing  point  the  thermolabile  vitamins,  which  can  withstand  heat  in  the 

viq^CC  ,^uox^en’  are  ^BJe  affected  by  the  heating  process. — Brit.  med.  J. 
i f  i  ozy, 

GENERAL  REFERENCES  TO  VITAMINS 

Bone  marrow  changes.  Effect  of  deficiencies  of  vitamins.— G.  M.  Findlay 
Brit.  med.  J .,  i/1925,  359. 

hollowing  a  diet  deficient  in  vitamins  or  phosphorus,  the  blood  of  rats  shows 
a  distinct  reduction  in  bactericidal  activity  to  Staphylococcus  aureus. — G.  M 
hindlay  and  I.  Maclean,  Biochem.  J.,  1925,  63. 

J,n  Greenland,  where  the  natives  subsist  exclusively  on  fish  and  meat,  scurvj 
and  rickets  are  unknown;  in  Labrador,  where  civilisation  has  trained  the  natives 

o  buy  cereals  and^  dried  and  canned  provisions,  both  diseases  are  prevalent.— 
Lancet,  1/1927,  1358, 
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The  harm  done  by  wrong  feeding  in  the  past  can  never  be  entirely  repaired 
by  belated  attention  to  the  need  for  yitamins,  but  the  use  of  vitamin-containing 
foods  may  prevent  the  damage  from  getting  worse. — R.  H.  A.  Plimmer 
Practitioner ,  i/1926,  232. 

Nutrition  and  child-bearing.  The  importance  of  supplying  the  pregnant 
woman  with  a  sufficiency  of  mineral  and  vitamin  factors. — E.  Mellanby  Lancet 
11/1933,  1131.  ’ 

Vitamins  in  relation  to  the  feeding  of  infants. — E.  M.  Hume,  Nutr.  Abstr 
Rev.,  1932-3,  6 57. 

The  vitamins  and  resistance  to  infection.— E.  C.  Robertson,  Medicine , 
Baltimore,  1934,  123.  ’ 

Vitamins  in  clinical  medicine. — S.  J.  Cowell,  Practitioner ,  i/1934,  15. 

REFERENCE  BOOKS  ON  VITAMINS 

Food ,  Health,  Vitamins.  R.  H.  A.  Plimmer  and  V.  G.  Plimmer  (6th  Edition 
Longmans,  Green  &  Co.,  1933).  v 

Modern  Views  of  Vitamins  and  their  Functions.  Harben  Lectures  — T  C 
Drummond,  J.  State  Med.,  1933.  ' 

„  Medical  Lectures.  J.  C.  Drummond  (Stanford  University  Press, 

Vitamins  in  Health  and  Disease.  B.  Sure  (BailliHe,  Tindall  &  Cox,  1933). 
lhe  Vitamins  Reprint  of  articles  from  J.  Amer.  med.  Ass.  between  April 
mid  August  1932,  by  Mendel,  Eusterman,  Wilbur,  Kruse,  McCollum,  Cowgill, 
Sure  Underhill  Hess,  Clouse,  Schlutz  and  Evans.  (Amer.  Med.  Ass.,  Chicago.) 

Vitamins:  A  Survey  of  Present  Knowledge,  by  a  Committee  appointed  jointlv 
by  the  Lister  Institute  and  Medical  Research  Council.  (Spec.  Rep.  Ser.  med 
Res.  Coun.,  Lond.,  No.  167,  1932.) 

2nd  ^Edit^oif^sf^1'111311  and  Smith-  (Amer-  Chem*  Soc.  Monograph  Series. 

Vitamins  and  other  Dietary  Essentials.  W.  R.  Aykroyd.  (Heinemann.) 

tv  The-¥ltaminB  Requirement  of  Man.  G.  R.  Cowgill.  (Yale  University  Press, 
New  Haven,  Conn.,  U.S.A.,  1934.) 

Nutrition  and  Disease.  Edward  Mellanby.  (Oliver  &  Boyd,  1934.) 
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MILK  AND  MILK  PRODUCTS 

MILK  ANALYSIS 

The  importance  of  milk  as  an  article  of  diet  is  reflected  in  the 
following  pages  by  the  number  of  Acts,  Regulations  and  Orders 
by  which  its  production  and  distribution  are  controlled,  and  by 
the  various  methods,  chemical,  physical  and  bacteriological 
which  are  enlisted  in  its  examination.  While  it  is  an  ideal  fooc 
when  pure,  especially  for  the  young  and  growing,  and  for  invalids 
it  is  also  an  excellent  medium  for  the  development  of  organisms 
both  beneficial  and  harmful,  and  in  the  latter  case  it  provider 
effective  means  for  their  distribution  throughout  a  neighbourhood 
If,  by  careless  handling,  a  milk  supply  becomes  contaminated  witf 
the  germs  of  disease,  it  may  lay  the  foundation  of  future  illness  ir 
the  individual  or  it  may  cause  and  spread  an  epidemic. 

Probably  no  food  has  been  more  subjected  to  analysis  anc 
study  than  milk  and  the  various  products  derived  from  it.  It  is  £ 
very  complex  fluid  containing  milk-fat  in  the  form  of  an  emulsion 
proteins  (casein,  albumin,  etc.)  dissolved  or  in  colloidal  suspension 
the  carbohydrate  lactose,  and  salts  of  organic  and  inorganic  acids 
together  with  minute  proportions  of  many  other  substances 
including  enzymes  and  vitamins. 

In  the  accompanying  table  are  mean  figures,  taken  frorr 
Leach’s  Food  Inspection  and  Analysis ,  which  show  the  relative 
proportions  of  the  main  constituents  in  milk  from  different  sources 


Cow 

Human 

Goat 

Ewe 

Mare 

Ass 

Specific  gravity 

1-0315 

1-03 

1-0305 

1-0341 

1-0347 

1-03 

Water  %  .  . 

87-27 

87-41 

85-71 

80-82 

90-7S 

89-64 

Casein  %  .  . 

3-02 

1-03 

3-20 

4-97 

1-24 

0-67 

Albumin  %  .  . 

0-53 

1-26 

1  -09 

1  -55 

0-75 

1-55 

0/ 

ra,  /o  .  . 

3-64 

3-78 

4-78 

6-86 

1-21 

1-64 

Milk  Sugar  %  .  . 

4-88 

6-21 

4-46 

4-91 

5-67 

5-99 

Ash  % 

0-71 

0-31 

0-76 

0-89 

0-35 

0-51 

The  following  figures  for  the  composition  of  cow’s  milk  an 
averages  quoted  by  Richmond  from  330,000  analyses  conductec 
during  20  years  by  the  Aylesbury  Dairy  Company.  They  appea 
to  meet  with  general  acceptance  as  representing  a  milk  of  average 


good  quality. 

Water  .  87*34% 

Fat  .  3*75% 

Casein  .  3*0% 

Albumin  ...  ...  ...  ...  0*4% 

Sugar  . 4*7% 

Ash  ....  .  0-75% 

Other  constituents  ...  ...  0*06% 


Higher  percentages  of  fat  occur  in  the  milk  of  certain  breeds 
such  as  Jersey,  Guernsey  and  other  cows. 
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Standards  have  been  set  for  the  Fat  and  Solids-not-Fat  in  milk, 
which  is  most  readily  adulterated  by  the  removal  of  fat  in  the 
form  of  cream,  or  by  the  addition  of  water.  The  preliminary  analysis 
of  a  specimen  usually  includes  determination  of  the  specific 
gravity,  total  solids,  and  fat.  Further  examination  will  include 
the  ash,  acidity  of  the  sample,  proteins  (casein  and  albumin), 
lactose,  etc.;  samples  should  also  be  examined  for  preservatives 
and  added  colouring  matter.  The  conditions  under  which  a 
freezing-point  determination  may  be  of  considerable  value  are 
indicated  in  the  following  pages. 

A  sedimentation  test  is  a  useful  indicator  of  the  cleanliness 
or  otherwise  of  the  methods  of  production,  and  in  certain  cases 
bacteriological  examination  of  the  milk  is  required. 

(1)  Specific  Gravity  may  be  determined  by  a  specific  gravity 
bottle,  or  a  good  specific  gravity  balance.  For  less  accurate 
purposes  a  lactometer  may  be  used.  The  average  reading  is 
1*032  at  60  F.  (15-5°C.).  N.B. — Low  gravity  may  indicate  added 
water,  or  in  some  instances  richness  in  fat. 

(2)  Total  Solids.  Evaporate  5  grammes  of  the  sample  on  a 
water-bath  in  a  tared  platinum  capsule,  dry  in  the  water-oven,  and 
weigh. 

Average  about  12-8%;  minimum  11-5%.  Unless  the  milk  is 
quite  fresh  it  must  first  be  neutralised  with  decinormal  alkali, 
using  a  drop  of  phenolphthalein  solution.  If  decinormal  soda  is 
employed  0-0022  g.  must  be  deducted  from  the  weight  of  the 
solids  for  each  ml.  of  soda  required. 

(3)  Fat.  Many  different  processes  are  in  use  for  this  important 
determination,  and  of  these  the  Werner-Schmidt  and  Gottlieb 
methods  are  convenient  for  rapid  estimations,  but  a  modified 
Adams  extraction  method  is  preferred  when  greater  accuracy 
is  required. 

Werner-Schmidt  Method.  Take  10  ml.  of  the  milk  in  a  50  ml.  tube,  gradu¬ 
ated  in  tenths  of  a  ml.,  and  10  ml.  of  hydrochloric  acid,  and  boil  with  shaking  until 
the  liquid  turns  dark  brown.  Cool  rapidly  in  water  and  add  30  ml.  of  ether, 
shake  vigorously  and  allow  to  separate.  Read  off  volume  of  ether,  and  by  means 
of  a  pipette  transfer  10  ml.  to  a  tared  beaker.  Evaporate  ether,  dry  at  100°,  and 
weigh.  In  preference,  for  accurate  work,  exhaust  the  contents  of  the  tube  with 
several  quantities  of  ether  and  weigh  the  whole. 

Gottlieb  Method.  10  ml.  of  milk  is  shaken  with  1  ml.  of  0*96  ammonia 
10  ml.  of  alcohol  and  25  ml.  of  ether.  Light  petroleum,  25  ml.,  is  added,  the 
contents  of  the  tube  well  mixed,  and  from  the  clear  layer  of  about  50  ml.  an 
aliquot  portion  is  removed,  evaporated  and  weighed.  As  in  the  Werner-Schmidt 
process  it  is  preferable  to  draw  off  the  ethereal  layer  by  means  of  wash-bottle 
tubes,  and  repeat  the  extraction  twice  more,  or  until  all  the  fat  is  removed. 
Recover  the  solvent  and  weigh  the  residue.  Dissolve  the  fat  in  light  petroleum 
md  deduct  the  weight  of  the  insoluble  matter,  if  any. — cf.  Analyst ,  1927,  408. 

Extraction  Process  (Adams).  5  ml.  of  sample  is  run  from  a  pipette  on  a 
’trip  of  fat-free  filter  paper  and  allowed  to  dry.  This  is  then  rolled  up  dried 
it  100  and  extracted  with  pure  dry  ether  for  5  hours  in  a  Soxhlet  apparatus, 
rhe  ether  is  distilled  off,  and  the  fat  weighed,  after  drying  at  100°  for  about 
10  minutes.  There  are  various  modifications  of  this.  Babcock,  for  example 
rvaporates  with  asbestos  prior  to  extraction.  ’ 
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The  Gerber  Process  is  a  rapid  method  employed  in  routine  work  where 
several  samples  have  to  be  examined,  any  low  result  suggestive  of  adulteration 
being  confirmed  by  one  of  the  more  accurate  methods  given  above.  The  test 
is  carried  out  in  special  bottles  or  tubes  known  as  butyrometers,  which  are 
provided  with  a  graduated  stem  ending  in  a  conical  bulb.  10  ml.  of  sulphuric 
acid  (sp.  gr.,  1*820  to  T825)  is  run  into  a  test-bottle  from  an  automatic  pipette, 
followed  by  1  ml.  of  amyl  alcohol,  and  1 1  ml.  of  the  milk,  run  in  carefully  down 
the  sides  of  the  bottle  to  prevent  mixing  of  the  three  layers.  The  rubber  stopper 
or  special  fitting  is  now  inserted,  and  the  contents  of  the  bottle  well  mixed  by 
shaking  and  inverting  to  include  the  contents  of  the  stem  until  the  whole  is 
dark  brown  in  colour.  While  still  hot  it  is  centrifuged  along  with  other  samples, 
then  transferred  to  a  water-bath  at  about  65°  for  a  few  minutes.  The  volume  of 
fat  is  now  read,  the  graduations  on  the  flattened  stem  giving  the  percentage 
directly.  By  moving  the  stopper  slightly  the  column  of  fat  may  be  brought 
into  a  suitable  position  for  reading. 

When  the  fat  and  specific  gravity  at  60°  F.  have  been  determined,  the  total 
solids  may  be  calculated  from  the  formula 

T  =  0*25G  +  1 -  2F  +  0*14 

where  T  =  total  solids;  F  =  fat;  and  G=excess  of  gravity  over  1*000, 
or  Richmond’s  Milk  Scale  based  on  this  formula  may  be  used. 

Legally  the  content  must  not  be  less  than  3%.  Sale  of  Milk 
Regulations  1901  ( under  Sale  of  Food  and  Drugs  Act,  by  Board  of  Agriculture). 
Applies  to  Gt.  Britain. 

(With  regard  to  this  3%  milk  fat  standard,  it  is  known  that  the  yield  from 
the  same  cow  may  vary  greatly,  e.g.,  it  may  be  2|%  in  the  morning  and  as  high 
as  4£%  in  the  afternoon.) 

Cream  in  normal  milk  is  about  10%,  varying  with  season,  pasture,  etc.  Milk 
that  has  been  adulterated  with  water  throws  up  its  cream  readily. 

(4)  Non-fatty  Solids  are  determined  by  subtracting  the  fat 
content  from  the  Total  Solids.  For  the  purposes  of  the  Sale  of 
Food  and  Drugs  Act  they  must  not  be  less  than  8*5%,  “or  until 
the  contrary  is  proved  it  shall  be  presumed  that  the  milk  is  not 
genuine  by  reason  of  abstraction  therefrom  of  milk-solids  other 
than  milk-fat  or  by  the  addition  of  water.” — Sale  of  Milk  Regula¬ 
tions ,  1901. 

Skimmed  or  Separated  Milk.  An  Amendment  in  1912  of  the  Sale  of 
Milk  Regulations  replaced  the  limit,  which  had  been  previously  9%  total  solids, 
by  one  of  8-7%  milk  solids,  other  than  fat.  This  extends  to  England  and 
Wales. 

T  aking  advantage  of  the  exceedingly  low  standards  laid  down  by  the  Board 
of  Agriculture,  it  appears  that  milk  has  been  or  is  toned  down  with  skimmed 
or  separated  milk  so  as  to  keep  the  fat  content  just  within  the  standard. 

The  milk  must  be  labelled  (under  the  Milk  and  Dairies  Act,  1915) 
f(  Machine- Skimmed  Milk  or  “ Skimmed  Milk.” 

Although  it  is  presumed”  that  a  milk  is  not  genuine  if  it  falls 
below  the  standard  for  solids-not-fat,  and  the  onus  of  proof  to 
the  contrary  lies  upon  the  vendor,  the  variations  in  composition 
of  milk  make  it  desirable  that  other  evidence  in  confirmation  of 
adulteration  should  be  sought.  The  quotations  below  give  some 
indication  of  the  nature  and  cause  of  these  variations. 

Variations  in  the  Composition  of  Milk — By  J.  F.  Tocher, 
H.M.S.O.,  Edinburgh,  1925— quoted  by  Richmond:— 

When  the  Government  figures  were  laid  down,  the  authorities 
had  no  real  scientific  basis  on  which  to  decide  what  the  minimum 
peicentages  should  be  from  herds  of  various  sizes,  and  the  present 
presumptive  standards  are  suitable  only  in  the  case  of  bulked  milk 
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from  many  cows,  i.e.,  these  standards  are  useful  and  valid  only 
in  the  case  of  bulked  milk  in  large  cities. 

12%  of  all  samples  from  individual  cows  fall  belowr  the  fat 
standard  and  24%  below  the  solids-not-fat  standard. 

The  percentages  of  fat  and  solids-not-fat  in  a  sample  of 
commercial  milk  depend  upon  several  factors,  one  of  the  most 
important  being  the  number  of  cows  whose  mixed  milk  is 
represented  in  the  sample.  If  the  sample  was,  e.g.,  from  100  cows, 
one  would  be  quite  certain  that  the  milk  would  be  always  above 
the  standards. 

Cows  of  three  years  of  age  give  a  higher  proportion  of  solids- 
not-fat  than  cowrs  of  ten  years  of  age — and  the  same  is  true  of  fat, 
and  the  percentages  of  these  constituents  vary  with  the  number 
of  weeks  the  cow  has  been  in  milk. 

The  percentage  of  lactose  falls  during  the  lactation  period, 
but  is  greater  with  increased  yield  of  milk.  The  percentage  of 
albumin  rises  during  the  lactation  period.  If  a  sample  of  milk 
contains  a  high  proportion  of  lactose,  say  5-5%,  then  the 
proportion  of  albumin  is  low — 0-095%,  but  if  lactose  is  3-17%, 
the  albumin  is  0-15%. 

Bulletin  No .  16  published  by  the  Ministry  of  Agriculture 
and  Fisheries  in  1932,  under  the  same  title,  Variations  in  the 
Composition  of  Milk ,  includes  the  work  of  several  observers,  and 
summarises  the  position  of  our  knowledge  on  the  subject  to 
that  date. 

The  Sale  of  Milk  Regulations,  1901,  provide  that  a  sample  of 
milk  that  contains  less  than  3%  of  fat  or  less  than  8-5%  of  other 
solids  is  to  be  presumed  for  the  purposes  of  the  Food  and  Drugs 
(Adulteration)  Act,  1928,  not  to  be  genuine  until  the  contrary 
s  proved. 

Although  these  limits  are  substantially  lower  than  the  average 
percentages  of  genuine  milk,  it  is  recognised  that  a  proportion 
)f  genuine  milk  falls  below  one  or  both  of  the  limits.  It  may  be 
;aid  that  the  data  at  present  available  are  insufficient  to  permit 
)f  any  exact  estimate  of  this  proportion. 

That  the  risk  of  such  a  deficiency  is  appreciable  may  be  gathered 
rom  the  following  experimental  evidence.  This  is  given  in  the 
brm  of  a  table  of  results  obtained  by  Cranfield  between  1 923  and 
926  at  the  Midland  Agricultural  College  from  the  analysis  of 
veekly  samples  of  the  milk  of  15  herds.  The  samples  were  taken 
rom  the  mixed  milk  of  the  whole  herd  in  each  case,  the  herds 
ncluding  as  large  a  variety  in  size,  etc.,  as  possible. 

Of  the  730  samples  of  mixed  milk  59,  or  8-1%,  contained 
ess  than  3%  of  fat;  and  of  518  samples  of  milk  60,  or  11-6%, 
ontained  less  than  8-5%  of  solids-not-fat. 

Tocher  found  that  of  626  samples  of  milk  of  individual  cows 
6,  or  8-3%  contained  less  than  3%  of  fat,  and  167,  or  24-7%, 
ontained  less  than  8-5%  of  solids-not-fat. 

Other  figures  quoted  include  analyses  of  milk  taken  from  churns 
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delivered  to  two  dairy  companies  over  a  period  of  one  year.  Fror 
these  it  is  concluded  that  7%  to  8%  is  a  maximum  figure  for  th 
percentage  of  total  churn  samples  likely  to  be  found  deficient  i 
fat,  and  5%  a  similar  maximum  figure  in  the  case  of  non-fatt 
solids,  for  milks  sold  by  dairy  farmers  of  this  class. 


The  individuality  of  cozvs  is  referred  to  as  a  circumstanc 
affecting  the  composition  of  milk. 

An  extreme  case  is  given  of  a  cow  which  appeared  healthy  an 
normal  in  every  other  respect.  Out  of  133  samples  of  the  mil 
of  this  cow  between  1924  and  1925  only  one  exceeded  8-5°/ 
in  solids-not-fat.  26  samples  were  below  8%  and  10  below  7% 
the  lowest  percentage  recorded  being  5-3. 

“It  is  often  said  that  although  the  milk  of  a  particular  cow  ma> 
owing  to  her  individuality,  fall  below  the  limits  mentioned  ii 
the  Sale  of  Milk  Regulations,  the  mixed  milk  of  a  herd  of  cow 
does  not  usually  vary  very  much  in  composition  from  the  average.5 
There  is  some  truth  in  this,  but  it  requires  considerable  qualifica 
tion. 

In  the  first  place  there  are  many  small  herds,  and  in  the  secon< 
place  it  is  very  seldom  that  all  the  milk  of  a  large  herd  is  thorough!1 
mixed.  Some  dairy  companies  and  producers  pour  the  whole  o 
the  milk  into  one  vessel  but  the  usual  practice  is  to  pour  the  mill 
of  each  individual  cow  through  a  cooler  into  a  churn,  and  in  thi 
case  it  is  only  the  milk  of  the  number  of  cows  necessary  to  fill  thi 
churn — say  seven  or  eight— which  is  mixed. 

From  observations  on  the  intervals  between  successive  milking 
it  is  stated  that  the  results  are  sufficient  to  confirm  the  commonf 
accepted  opinion  that  it  is  not  unlikely  that  the  fat  in  any  mili 
will  be  found  to  fall  below1  the  3°/0  limit  wrhen  a  long  interva 
has  elapsed  since  the  previous  milking. 

No  well-marked  variations  in  the  percentage  of  solids-not-fa 
appear  to  occur  in  connection  with  intervals  of  milking,  bu 
So  far  as  the  percentage  of  fat  is  concerned  the  interval 
between  milkings  constitute  the  most  important  of  the  knowi 
factors  associated  with  variations  in  the  composition  of  milk.” 


Other  causes  of  variation  discussed  are  age y  breei 
period  of  lactation  y  influence  of  food,  abnormal  condition . 

etc.,  and  the  possible  effect  of  employing  relatively  unskille 
milkers  is  not  overlooked. 

The  extent  to  which  milk  varies  in  composition  from  day  to  da 

ur.  m  S  °,r*  §reat  importance  in  connectic 

with  the  practice  of  taking  “appeal”  samples  at  farms  in  order  i 
ascertain  whether  the  original  sample  was  adulterated  or  natural 

poor  in  quality.  There  is  sufficient  evidence  to  show  that  tl 
variations  are  considerable. 

InAhe  Casue  of  a  cow  which  appeared  to  be  in  excellent  heall 
I.L;  hieniVAninf  miikrrose  from  3-1%  on  18th  April  i 

nn  2WM *  fel1  fr0m  7'°%  on  22nd  May  to 2-5‘ 

3rd  May.  The  fat  in  the  morning’s  milk  rose  from  2-1%  c 
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th  May  to  5-9%  on  9th  May,  and  fell  the  next  day  to  2-9%. 
7he  solids-not-fat  fell  from  8-75%  on  18th  April  to  7-85%  on 
9th  April,  and  rose  from  7-5%  on  28th  April  to  9*05%  on  29th 
^pril. 

Aphthous  Fever.  ( Foot  and  Month  Disease .)  The  milk  in  this  disease 
resents  difficulty  to  the  analyst.  It  presents  different  appearances  in  different 
ases;  in  those  where  there  are  ulcers  on  the  teat,  either  externally  or  just  inside, 
re  pus  from  these  ulcers  mixes  with  the  milk,  and  a  high  fatty  residue,  from 
ffiich  cholesterin,  nuclein,  lecithin,  and  milk  fat  may  be  separated,  results, 
f,  on  the  other  hand,  there  are  no  ulcers,  and  no  affection  of  the  udder,  the  milk 
l  the  more  severe  cases  may  be  deficient  in  solids,  and  especially  in  milk  fat, 
or  does  it  recover  its  normal  composition  until  about  the  seventh  or  eighth 
ay,  when  the  cow  begins  to  improve. — Winter  Blyth. 

(5)  Lactose  (Milk  Sugar).  Average  content  4-4%. 

The  percentage  content  falls  during  the  lactation  period,  but  is 
;reater  with  increased  yield  of  milk. 

The  sugar  can  be  determined  by  a  volumetric  or  gravimetric 
stimation  of  its  copper-reducing  power  after  removal  of  proteins 
nd  fat.  For  gravimetric  purposes  this  is  best  effected  by  diluting 
!5  ml.  of  the  milk  to  about  400  ml.  in  a  500  ml.  graduated  flask 
nd  adding  10  ml.  of  Fehling’s  No.  1  copper  solution  and  35  ml. 
»f  N/10  sodium  hydroxide.  After  shaking  thoroughly  and 
djusting  to  the  mark  the  liquid  is  filtered  through  a  dry  paper, 
i0  ml.  of  the  filtrate  being  used  for  the  determination.  For  a 
olumetric  process  with  Fehling’s  solution  see  the  method  of 
^ane  and  Eynon  under  Condensed  Milk.  It  is  not  necessary  to 
larify  the  milk,  and  the  process  is  quick  and  accurate. 

Another  convenient  and  rapid  process  is  that  of  H.  D.  Richmond 
Analyst ,  1925,  17).  10  g.  of  milk  are  weighed  into  a  100  ml. 

raduated  flask,  diluted  with  50  ml.  of  distilled  water  and  10  ml. 
f  Mayer’s  reagent  and  2  ml.  of  N/l  sulphuric  acid  added.  The 
ffiole  is  well  shaken,  diluted  to  100  ml.  and  filtered.  After 
Leutraiising  25  ml.  of  the  filtrate  to  phenolphthalein  (1  drop 
sed),  20  ml.  of  N/10  iodine  solution  and  30  ml.  of  N/10  caustic 
oda  solution  are  added.  The  mixture  is  allowed  to  stand  for 
0  minutes  and  after  the  addition  of  4  ml.  of  N/l  sulphuric  acid 
tie  excess  of  iodine  is  titrated  with  N/10  sodium  thiosulphate. 

Percentage  of  lactose  (CioFL^O^H^O) 

==ml.  N/10  iodine  used  X  0-072  x  Ui— l(^3  +  fat  x  1’1). 

wt.  of  milk  taken. 

actose  Determination  by  Polarimeter — 

Add  to  60  ml.  of  the  milk  1 0  ml.  of  a  solution  of  mercury  in  twice  its  weight 
f  nitric  acid  (sp.  gr.  1-43)  diluted  with  four  times  its  volume  of  water.  Make 
olume  up  to  102-4  ml.,  filter.  Note  rotation  in  200  mm.  tube, — divide  by  2 
ad  by  53  the  specific  rotation  for  lactose.  Result  is  the  amount  of  lactose  per 
ll.  in  the  solution.  Multiply  by  100  to  give  the  amount  in  60  ml.  of  milk. 

(6)  Casein  Estimation.  Average  content  3-2%.  Dilute 
0  ml.  of  the  sample  with  300  ml.  of  water,  and  add  strong  acetic 
cid  drop  by  drop  to  complete  precipitation.  Pass  in  carbon 
ioxide  for  20  minutes,  collect  the  casein  and  fat  on  a  weighed 
Iter  paper;  wash  thoroughly  first  with  alcohol,  then  with  ether  to 
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remove  fat  (well  conducted  in  a  Soxhlet  thimble  on  water-bath 
dry  and  weigh. 

Many  proteins  are  precipitated  by  acetone.  Weyl  applied  thi 
property  to  estimation  of  the  proteins  in  cow’s  milk  and  in  fresl 
bullock’s  blood  and  obtained  concordant  results.  The  milk  o 
blood  is  diluted  with  an  equal  volume  of  water  and  poured  int( 
four  volumes  of  acetone.  The  precipitate  is  collected,  washec 
with  equal  volumes  of  acetone  and  water,  then  with  alcohol,  anc 
is  finally  extracted  with  ether  in  a  Soxhlet  apparatus,  dried  anc 
weighed . 

Colostrum.  The  milk  from  mammals  shortly  after  birth  of  their  younj 
differs  from  normal  milk  in  containing  a  very  high  percentage  of  an  albumij 
closely  resembling  blood  albumin.  The  proteins  it  contains  are  soluble.  Colo 
strum  provides  readily  absorbable  nutriment,  as  the  infant’s  stomach  contain 
no  gastric  juice  at  the  commencement.  It  is  highly  laxative  in  properties. 

The  following  analyses  by  Engling  show  the  composition  of  colostrum  fron 
a  cow  8  years  old: — 


Time  after 
Calving 

Specific 

Gravity 

Fat 

Casein 

Albumin 

Sugar 

Ash 

r 

Total 

Solids 

Immediately 

1-068 

3-54 

2-65 

16-56 

3-00 

1-18 

26-93 

After  1 0  hours 

1-046 

4-66 

4-28 

9-32 

1-42 

1-55 

21-23 

„  24  „ 

1-043 

4-75 

4-50 

6-25 

2-85 

1-02 

19-37 

,,  48 

1-042 

4-21 

3-25 

2-31 

3-46 

0-96 

14-19 

„  72  „ 

1-035 

4-08 

3-33 

1-03 

4-10 

0-82 

13-36 

The  average  of  22  analyses  by  Engling,  of  colostrum  from  differen 
cows  showed  total  solids  28-31,  fat  3-37,  casein  4-83,  albumin  15-85,  suga 
o’  1 ‘78-*7~Leach,  “Food  Inspection  and  Analysis.”  See  also  Analyst 
1913,  107,  for  the  results  of  analysis  of  colostrum  from  20  different  cows,  ir 
which  the  fat  ranged  from  1-3%  to  9-0%. 

Cow  s  milk  contains  about  twice  as  much  phosphatide  as  human  milk,  th< 
amount  being  higher  with  a  milk  or  cream  with  a  high  percentage  of  fat,  thougl 
there  is  no  parallelism  between  the  fat  and  phosphatide  content.  Milks  containing 
a  considerable  amount  of  colostmm  also  show  a  high  phosphatide  content 
1  he  total  phosphorus  of  cow’s  milk  averages  about  four  times  that  in  woman’s 
mnk,  and  is  still  higher  in  goat’s  milk. — J.  Amer.  med.  Ass.,  ii/1925,  775. 

The  proteins  of  milk  consist  almost  entirely  of  casein  and  albumin.  Analyse! 
show  mean  ratios  as  follows: — 


Cow’s  milk 
Goat’s  ,, 
Sheep’s  ,, 
Mare’s  ,, 
Ass’s  ,, 
Human  ,, 


Casein 

6 

3 

3 

1-5 

1 

1 


Albumin 

(“Lactalbumin”) 

1 

1 

1 

1 

2-3 


1 


Maximum 
7  to  1 

3  to  1 

4  to  1 


Minimum 
4*5  to  1 

2  to  1 

3  to  1 


.nS  1?eSC  W?  f5nns  of  Pronin  is  adjusted  to  the  needs  of  th 

A  UGh  CaS1  y  Rested,  and  the  casein  digested  with  difficult 

tl  eS'£OTu  Casein  than  one  weighing  12  lb.  though  of  the  sam 

and*  less  albumin  ic  1TU  ^  c^floges  accordingly.  More  and  more  casein  and  les 
and  less  albumin  is  required  by  the  child  as  time  goes  on. 

in  calf  mThatUPfmm  thlS  c™ntrym  a  large  proportion  of  cases  is  from  cow 

imb?von,V  calf  ^rf  WS  n°iln  ca!f  is  more  digestible,  as  the  drain  of  th 
embryonic  calf  interferes  with  quality  of  the  pregnant  cow’s  milk. 

O-we29%/na^n0%T65 %.  Vari°US  mi'kS-  Human-  averaSe>  °'0499%’ 
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(7)  Albumin  Estimation.  Average  content  0*4%. 

Various  methods  are  used.  The  following  of  Ritthausen 
(mentioned  by  Blyth)  is  simple.  Dilute  10  g.  of  milk  with  90  ml. 
of  water  at  42°.  Add  1*5  ml.  of  10%  acetic  acid.  Casein  settles 
in  5  minutes.  Albumin  remains  in  solution.  The  precipitated 
casein  is  treated  with  alcohol  and  ether  and  may  be  weighed. 
Neutralise  the  filtrate  with  NaOH,  add  3  ml.  of  10%  acetic  acid, 
boil  15  minutes  and  collect  on  a  filter,  or  a  Kjeldahl  may  be 
conducted,  multiplying  the  N  by  6-38.  Diminished  content  below 
0*41%  to  0-45%  may  be  useful  to  show  adulteration. — See 
Blyth,  p.  250. 

■ri^uera*  ^atter  of  milk  can  be  obtained  by  igniting  the  milk  solids.  If  the 
/  as  been  neutralised  before  evaporation,  deduct  0-0053  g.  for  each  ml. 
of  N/10  soda  added. 

A.  dilution  of  normal  milk  with  water  ivill  reduce  the  ash  almost 
proportionately  to  quantity  of  water  added ,  so  the  combination  of  a  low  ash  and 
low  non-fatty  solids  point  strongly  to  addition  of  water. 

.The  Salts  in  human  and  cow’s  milk  vary  very  greatly.  Nearly  one-third 
of  the  salts  of  cow’s  milk  are  alkali  citrates  and  alkali  earth  citrates.  Human 
milk  contains  0-5  g.  of  citric  acid  as  citrates,  whilst  cow’s  milk  contains  from 
1  to  1  -5  g.  per  litre. 

The  Freezing-point  of  Milk 

Owing  to  the  fact  that  the  freezing-point  of  milk  shows  very 
slight  variation,  much  attention  has  been  paid  to  its  determination 
as  a  means  of  detecting  added  water,  and  of  late  years  there  have 
fi equently  been  prosecutions  under  the  Pood  Acts  in  which  the 
freezing-point  of  the  samples  formed  an  important  part  of  the 
evidence  of  adulteration  put  forward. 

There  are  differences  of  opinion  as  to  the  advisability  of  resting 
convictions  on  the  results  of  freezing-point  determinations 
(Tocher,  see  Times,  Sept.  12,  1934,  report  of  B.A.  meeting, 
and  Pharm.  J.,  ii/ 1 934,  314),  but  there  can  be  no  doubt  that  the 
method  is  of  great  value  in  certain  cases  when  taken  in  conjunction 
with  chemical  analysis  which  will,  of  course,  always  be  the  case 
in  practice. 

In  large  towns  and  cities,  where  the  supply  consists  of  mixed 
milk  from  a  very  large  number  of  herds,  the  fat  and  non-fatty 
solids  do  not  fall  below  the  standards  laid  down  by  the  Board  of 
unLss  the  milk  has  been  tampered  with,  but  the 
milk  from  a  small  herd,  or  more  particularly  from  individual  cows 
may  be  abnormal  and  yield  lower  figures  than  3%  for  fat  and 
v5/o  for  non-fatty  solids.  In  such  a  case  it  is  claimed  that  a 
reezmg-point  determination  will  distinguish  between  milk  which 
las  been  watered  and  abnormal  milk,  and  that  where  an  “Appeal 

i  ■  i  ,  .  ^  ^  ^  comparisons  based  on 

hemical  analysis  are  confirmed  by  the  findings  dependent  on 
reezmg-point  determinations. 

/rIn.  a  **eP?rt  to  t^le  Local  Government  Board  in  1914  Dr 
Homer- Williams  reviewed  the  work  done  in  previous  years,  and 
ave  the  results  of  many  experiments  carried  out  by  him  in  an 
pparatus  which  he  had  devised.  He  obtained  an  average  freezing- 
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point  of  —0*5345°,  the  values  found  ranging  from  —0*558°  to 
-0*514°. 

He  concludes  that  the  freezing-point  appears  to  be  the  most 
constant  of  any  of  the  properties  exhibited  by  genuine  milk.  It  is 
unaffected  by  the  removal  of  fat,  or  by  the  addition  of  separated 
milk,  but  it  is  raised  by  the  addition  of  water. 

‘‘The  method  may,  in  certain  circumstances,  be  applied  with 
advantage,  as  a  confirmatory  test,  to  the  detection  of  added  water, 
and  to  the  approximate  estimation  of  the  amount  present. 

“Owing,  however,  to  the  experimental  difficulties  involved  in  ob¬ 
taining  reliable  results,  it  is  somewhat  doubtful  whether  the  method 
is  capable  of  general  application  for  purposes  of  milk  control.” 

Dr.  Monier-Williams’  experiments  were  carried  out  under 
conditions  ensuring  scientific  accuracy,  and  the  values  quoted  in 
his  report  had  been  subjected  to  all  necessary  corrections. 

Since  that  time  an  apparatus  devised  by  Hortvet  has  come  into 
use  among  analysts.  Its  description  and  use  are  given  in  “Methods 
of  Analysis”  ( A.O.A.C. ). 

Cooling  is  produced  by  the  evaporation  of  ether  as  in  the 
Monier-Williams  apparatus,  the  process  being  more  readily 
controlled  than  when  mixtures  of  ice  and  salt  are  employed. 
Determinations  are  made  under  standard  conditions,  and  no 
corrections  are  made  for  sources  of  error.  The  depressions  found 
are  probably  a  little  too  high,  but  are  strictly  comparable  with 
one  another.  (Elsdon,  in  Recent  Advances  in  Analytical 
Chemistry ,  Vol.  I,  p.  252.) 


Elsdon  and  Stubbs  ( Analyst ,  1930,  423)  make  the  following 
suggestions:  “that  an  average  of  0*54°  may  be  taken  for  the  purpose 
of  calculating  added  water,  but  that  no  milk  should  be  considered 
watered  on  the  evidence  of  the  freezing-point  of  a  single  sample 
alone,  unless  the  depression  falls  below  0*53°.” 

These  authors  also  point  out  that  as  a  milk  becomes  sour  the 
depression  of  the  freezing-point  increases,  so  that  the  method  is 
only  applicable  to  fresh  milk  or  to  slightly  sour  milk  after  suitable 
correction. 


A  number  of  instances  ot  adulterated  samples  are  given,  in  some 
of  which  the  solids-not-fat  are  near  or  well  above  the  8*5  limit, 
but  which  are  shown  by  the  evidence  of  the  freezing-point  to  be 
watered.  This  is  confirmed  in  every  case  by  the  comparison 
samples  taken  from  the  farm,  as  will  be  seen  from  the  example 
quoted  here  from  a  table  given  in  the  paper. 


cf.  Report  by  Monier-Williams. 

•ft  wlU,  be  observed  that  writers  sometimes  refer  to  the  freezing-point  o 

hl  r Anf?,ci „SOmetlmeS  i it0  tl?e  dePression  of  the  freezing-point,  which  is  apt  t 
A  flpt  ^.espcraaUy  when  the  terms  “higher”  and  “lower”  are  employed 
A  freezing-point  of  -0-52(P  is  obviously  higher  than  one  of  —  0-550°. 

O.sso 'wi  n  deP.re,sslon>  A,  of  the  freezing-point  with  reference  to  watei 
U  oM)  would  be  higher,  i.e.,  a  greater  depression  than  0-520. 

correspond  wifh  eTpress/OIl  bas  the  advantage  that  the  terms  higher  and  lowe 
sign  if  avoided^  ^  actua  b£ures?  ahd  the  constant  repetition  of  the  mini) 
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Original  Comparison 

Solids-not-fat  Freezing-point  Solids-not-fat  Freezing-point 


0/ 

/o 

°C 

0/ 

/o 

°C 

7-6 

-0*464 

9*1 

-0*553 

8*6 

-0*524 

8*6 

—  0*540 

8*8 

-0*521 

9*1 

—0*542 

8*5 

-0*518 

8*9 

-0*543 

8*4 

-0*498 

8*7 

-0*542 

8-4 

-0*510! 

A 

8*7 

-0*543 

8*7 

-0*526 

8*6 

0*543 

The  original  table  also  contains  acidity  figures  showing  that  the 
samples  were  fresh  in  each  case;  and  the  number  of  cows  whose 
mixed  milk  is  represented  in  the  sample  is  given  for  each  farm. 

That  the  evidence  furnished  by  the  freezing-point  determination 
is  sometimes  in  favour  of  the  vendor  is  illustrated  by  the  following 
interesting  case,  for  which  we  are  indebted  to  the  report  of  the 
Lancashire  County  Analyst.  A  sample  contained  4-4%  of  fat, 
and  8*25%  of  solids-not-fat,  but  a  normal  freezing-point  of 
—  0*538°.  Two  “appeal”  samples  contained  3*8%  and  4*2%  of 
fat  and  8*6%  and  8*4%  of  solids-not-fat  respectively,  with  a 
freezing-point  in  each  case  of  —0*538°,  confirming  the  opinion 
that  the  original  milk  was  genuine. 

Monier- Williams,  in  a  paper  ( Analyst ,  1933,  245)  on  the 
determination  of  the  true  freezing-point  of  milk,  states  that  the 
apparatus  used  by  him  in  1914  was  too  elaborate  for  routine 
work.  It  was  extensively  modified  and  standardised  by  Hortvet 
(J.  Ind.  Engng  Chem .,  1921,  13,  198)  whose  “cryoscope”  was 
officially  adopted  by  the  Association  of  Official  Agricultural 
Chemists  in  the  United  States. 

“The  Hortvet  Cryoscope  is  a  standardised  apparatus,  and  gives  results 
which  while  they  do  not  purport  to  represent  accurately  the  true  freezing-point 
of  milk,  i.e.  the  temperature  at  which  milk  is  in  exact  equilibrium  with  ice  are 
yet  strictly  comparable  and  reproducible  with  a  fair  degree  of  precision.  The 
same  thing  may  be  said,  more  or  less,  of  several  other  forms  of  apparatus  which 
have  been  adopted  officially  or  semi-officially  in  other  countries  (Holland 
Germany,  New  Zealand,  etc.).”  ’ 

Monier- Williams  proceeds  to  describe  the  new  apparatus  which  he  has 
designed  for  quick  and  accurate  determination  of  the  true  freezing-point  the 
only  correction  required  being  for  super-cooling.  He  gives  the  following 
comparative  results  obtained  with  the  two  instruments. 

The  freezing-points  of  three  different  samples  of  milk  taken  with  the  Hortvet 
Apparatus  were: — 


-0-535°,  -0-534°,  and  -0-534°. 

The  thermometer  used  was  now  transferred  to  the  Monier- Williams  apparatus 
and  the  following  figures  obtained  after  correction  for  super-cooling-— 

TU  -0-522°,  -0-520°  and  -0-519°.  g‘ 

(NLfe,bie9n33re5°8rended  by  the  COUnCil  °f  the  S°dety  °f  PubHc  Analysts 

(1)  that  for  administrative  purposes  the  freezing-point  of  samples  of  milk 
should  be  determined  in  accordance  with  the  Hortvet  technique  exactly 

AOdActe3rd1Edn^930fl^  Tentative  Methods  of  Analysis  of  the 

No  correction  other  than  those  directed  therein  should  be  applied. 

(  )  That  the  freezing-points  thus  obtained  should  be  recorded,  for  example 

3S  ^  * 


Freezing-point  (Hortvet)  -0-550°. 
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With  reference  to  the  employment  of  the  method  in  other  countries 
R  L  Andrew  {Analyst,  1929,  210)  describes  the  practice  in  the  New  Zealanc 
Dominion  Laboratory,  where  a  simple  form  of  Beckmann’s  freezing-poin 
apparatus  is  used.  He  concludes  (after  17  years’  experience)  that  genuine  mill 
has  a  freezing-point,  determined  by  this  method,  of  not  higher  than  0*550°. 
If  the  freezing-point  rises  to  —0*520°  the  milk  has  certainly  been  adulteratec 
with  about  5%  of  added  water.  A  series  of  instructive  examples  is  given  o: 
the  application  of  the  method  to  the  detection  of  added  water,  or  of  abnormality 
at  the  source  of  supply.  The  real  value  of  the  test,  it  is  claimed,  is  shown  ir 
the  improvement  brought  about  in  the  milk  supply  of  Wellington  City. 

A.  van  Raalte  states  {Analyst,  May,  1929)  that  the  method  has  been  used  ir 


Holland  since  1898.  , 

A.  J.  Parker  and  L.  S.  Spackman  (Auckland,  New  Zealand)  contribute  a 
naoer  entitled  “Investigations  on  the  Relations  between  the  Acidity  anc 

■  ^  —  ■  c  >>  (  1  QOQ  91 


Freezing-Point  of  Milk.”  {Analyst,  1929,  217). 

Results  with  milks  containing  added  water  tend  to  show  that  when  the  cryo- 
scopic  method  is  used  for  the  determination  of  added  water  in  milk  it  can  bt 
applied  with  accuracy  only  when  the  samples  are  quite  fresh. 


Added  Water. — A  table  is  given  in  the  A.O.A.C.  Methods 
of  Analysis  for  the  percentage  of  added  water  corresponding  to 
the  determined  freezing-point  depression. 

The  percentage  of  added  water  {W)  may  also  be  calculated 
as  follows: — 


W  = 


ioo(T-r), 

T 


where 


T— the  average  freezing-point  of  normal  milk  (  —  0-550°), 
and  T'= the  observed  freezing-point  of  a  given  sample. 

In  the  ordinary  analysis  of  milk  the  amount  of  water  added  is 
obtained  from  the  solids-not-fat  figure  by  an  exactly  similai 
formula. 


1000 S-S'X  .  ,  .  , 

W  = - - -  in  which 

15=8*5  (the  standard  laid  down  by  the  Board  of  Agriculture 
*S  =the  solids-not-fat  determined  in  the  given  sample. 

As  8-5  is  an  arbitrary  minimum  figure  the  amount  of  added  wate: 
so  calculated  will  not  as  a  rule  agree  closely  with  that  given  b} 
the  freezing-point  formula.  It  is  only  correct  if  the  origina 
milk  contained  8*5%  of  solids-not-fat. 


Recent  work  published  includes  the  examination  of  1000  milk  samples  by  th< 
Hortvet  freezing-point  process,  by  J.  R.  Stubbs  and  G.  D.  Elsdon  {Analyst 
1934,  146).  1  he  results  show  an  average  freezing-point  depression,  A,  ol 

0*544°  with  extremes  of  0*529°  and  0*563°.  All  the  samples  were  believec 
to  be  genuine. 

No  material  difference  has  been  found  between  morning  and  evening 
milks  or  between  milks  produced  in  different  months  of  the  year,  and  n< 
apparent  correlation  has  been  found  between  the  freezing-point  depressior 
and  the  amount  of  solids-not-fat  present.” 

In  explanation  of  the  last  point,  the  authors  state  that  the  freezing-poin 
depends  on  the  osmotic  pressure  of  the  blood  of  the  cow,  and  not  on  the  tota 
amount  of  solids  in  solution  in  the  milk.  The  solids-not-fat  maybe  low  owinj 
^0.?.<^e^c^nc^r  *n  lactose,  and  the  effect  on  the  freezing-point,  but  not  on  th< 
solids-not-fat,  may  be  counterbalanced  by  a  small  amount  of  mineral  salts. 

See  also  page  585  of  the  same  volume,  where  Elsdon  and  Stubbs  point  t< 
the  results  obtained  by  workers  in  different  laboratories  as  evidence  that  th< 
freezing-point  test  for  the  detection  of  the  addition  of  water  to  milk  is  high! 
satisfactory,  and  that  its  indications  may  safely  be  accepted.  Results  are  givei 
for  samples  of  the  same  milk  using  the  Hortvet  and  Monier-Williams  cryoscopes 
and  Hortvet  results  obtained  by  different  observers  on  the  same  sample. 
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4  Resume  of  Various  Acts  of  Parliament,  Regulations,  and  Official 

Publications 

VilLK  AND  DAIRIES  (CONSOLIDATION)  ACT,  1915.  ( Does  not  extend 

to  Scotland  or  Ireland).  Came  into  operation  September  lsf,  1925. 

Section  1.  Gives  the  Local  Government  Board  powers  to  make  Orders 
hr  Registration  of  Dairymen,  Inspection  of  Cattle,  Dairies,  and  Milk  Stores, 
hr  the  use  of  the  designation  “Certified  Milk,”  and  allied  matters. 

Section  3.  Gives  M.O.H.  power  to  stop  the  supply  of  milk  from  a  dairy 
vhich  has  caused,  or  is  likely  to  cause,  tuberculosis. 

Section  4.  Requires  the  local  M.O.H.  to  trace  the  source  of  supply  of 
uberculous  milk,  and  to  give  notice  to  the  County  M.O.H.,  who  shall  then 
;ause  the  cattle  in  question  to  be  inspected. 

Section  5.  Any  person  selling  or  allowing  to  be  sold,  or  using  or  allowing  to 
>e  used  in  the  manufacture  of  products  for  human  consumption  the  milk  from 
my  cow  which  has  given  tuberculous  milk,  or  is  suffering  from  emaciation 
lue  to  tuberculosis,  or  inflammation  of  the  udder,  or  diseases  specified  (acute 
nastitis,  actinomycosis  of  the  udder,  anthrax,  foot  and  mouth  disease,  and 
uppuration  of  udder)  is  guilty  of  an  offence  under  the  Act,  if  he  had  previously 
eceived  notice,  or  otherwise  knew,  or  with  ordinary  care  should  have  ascertained, 
hat  the  cow  was  giving  tuberculous,  milk. 

Section  8.  Allows  L.G.B.  Inspectors,  M.O.H.s,  etc.,  to  take  for  examination 
amples  of  milk  at  any  time. 

Section  10.  A  local  authority  may  appoint  one  or  more  veterinary  inspectors 
or  the  purposes  of  the  Act,  and  may  provide  or  arrange  for  facilities  for 
•acteriological  or  other  examinations. 

Section  12.  Allows  sanitary  authorities  to  maintain  depots  for  the  sale  of 
lilk  at  not  less  than  cost  price,  specially  prepared  for  consumption  by  infants 
nder  2  years,  and  to  provide  laboratories,  plant,  etc. 

{It  would  appear  therefore  that  the  onus  of  carrying  out  the  provisions  of  the 
let  falls  on  the  shoulders  of  the  local  M.O.H.  There  is  no  provision  in  the  above 
'ections  for  routine  periodic  inspections.) 


1ILK  AND  DAIRIES  ORDER,  1926,  made  under  the  Milk  and  Dairies 
(C onsol.)  Act,  1915.  Came  into  operation  October  1st,  1926. 

S.  R.  &  o.,  1926,  no.  821. 


Section  1  et  seq. — Refers  to  Registration  of  Dairies,  Cowsheds,  etc. 

ART  IV. — Health  and  inspection  of  cattle. 

Section  8.  Every  county  and  county  borough  council  shall  cause  such 
tspections  ol  cattle  to  be  made  as  may  be  necessary  and  proper  for  the  purposes 
L  tn.6  Act, 

Section  n.  Veterinary  Inspectors  to  serve  a  notice  stopping  supply  of 
Lilk  from  cows  suffering  from:  any  comatose  condition,  any  septic  condition 
■  ?  uterus,  any  infection  ot  the  udder  or  teats  likely  to  convey  disease  in 

laition  to  the  diseases  specified  in  Section  5  of  the  Act.  (q.v.) 


ART  V. — Provisions  for  securing  cleanliness  of  dairies  and  protecting  milk 
against  infection.  & 

Sections  17,  18,  19.  Prevent  the  sale  of  milk  by  persons  suffering  from 
from  premises  where  there  are  persons  suffering  from,  infectious  disease.  ’ 
(Note.  Inspections  are  only  to  be  carried  out  “ when  necessary  for  the  Purposes 
the  Act,  i.e.,  after  tuberculous  milk  has  been  found  exposed  for  sale.)  ^ 


ILK  AND  DAIRIES  (AMENDMENT)  ACT,  1922 

operation  September  1st,  1922. 


Came  into 


This  Act  postponed  for  a  further  period  the  Milk  and  Dairies  (Consol.)  Act, 

2*  ^ve5  .l°cal  authorities  power  to  refuse  registration  of,  or  remove  from 
ister,  retailers  of  milk  likely  to  endanger  the  public  health. 

5.  No  person  shall  sell  or  offer  or  expose  for  sale  the  milk  of  a  cow  suffering 
>m  tuberculosis  of  the  udder,  and  in  the  event  of  his  so  doing  he  shall  be 
ble  to  a  fine  first  offence i  of  £20,  and  for  second  and  subsequent  offences 
a  fine  _£ip0  or  6  months  imprisonment  or  both. 

.NOTE.  Section  5  of  this  Act  places  the  responsibility  on  the  purveyor  of  the 
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MILK  (SPECIAL  DESIGNATIONS)  ORDER,  1923,  made  under  t 

1922  Amendment  Act.  Came  into  operation  July  Hi,  1923. 

S.  R.  &  O.,  1923,  NO.  601. 

3.  The  special  designations  under  which  milk  may  be  sold  are:  (1)  “Cert 
fied”;  (2)  “Grade  A  (Tuberculin  Tested)”;  (3)  “Grade  A”  and  ( 
“Pasteurised.” 

6.  In  the  case  of  “Certified”  or  “Grade  A  (Tuberculin  Tested)”  milks  tj 
producer  must  possess  a  vet’s,  certificate  showing  the  results  of  an  examinatk 
carried  out  not  more  than  three  months  before  and  a  certificate  of  a  prescrib< 
Tuberculin  Test  carried  out  within  a  similar  period,  and  in  the  case  of  “Gra< 
A”  milk  a  vet’s,  certificate  of  examination  of  milch  cows  carried  out  not  mo 
than  one  month  before.  Licences  to  be  renewed  yearly. 

Third  Schedule. 


PART  I.  Conditions  subject  to  which  licences  for  selling  milk  as  “ Certifiec 
are  granted. 


Producers  to  have  every  animal  examined  and  submitted  to  a  T.T.  evei 
6  months.  No  animal  which  has  not  passed  the  T.T.  shall  be  added  to  tb 
herd.  ^  Animals  reacting  to  be  removed  from  the  herd.  Complete  register  ( 
animals  to  be  kept.  The  herd  to  be  completely  isolated  from  all  other  cattL 
The  milk  must  be  bottled  on  the  farm  immediately  after  production. 

PART  II.  Provides  the  conditions  subject  to  which  licences  for  selling  mil 
as  “ Grade  A  (T.T.)”  are  granted. 

The  milk  shall  not  at  any  stage  be  treated  by  heat. 

PART  III.  Conditions,  etc.,  for  selling  milk  as  “ Grade  A.” 

No  reacting  animal  shall  be  in  the  herd.  Milch  cows  to  be  examined  ever 
3  months.  Diseased  animals  to  be  removed  from  the  herd  immediately.  ] 
tubercle  bacillus  is  found  in  the  milk  the  producer  shall  remove  diseased  animal 
from  the  herd  and  inform  the  licensing  authority  how  the  animals  have  bee 
disposed  of.  Complete  register  of  cows  to  be  kept  and  cows  in  milk  in  the  her 
to  be  kept  separate  from  all  other  cows  in  milk 


The  milk  is  not  to  be  treated  by  heat  at  anv  stage 

to  sell  such  milk  as  Pasteurised  has  been  granted. 


unless  a  licenc 


DESIGNATED  MILKS 

saf?radC  A  milk  iS  SUperior  t0  the  ordinary  milk  of  the  country,  and  reasonab 

The  Tuberculin  Test  is  to  be  done  at  6-monthly  intervals  Reactors  are 
be  removed  forthwith.  Combined  subcutaneous  and  ophthalmic  tests  of  coi 

i7ie925qU409d  °j  herds ^Plying  tubercle-free  milk. — Brit.  med.  , 

'  fj  9\  {Vlde  Intrade*™al  Test  infra  for  latest  recommendation.) 

m  V5rtl(ied  Milk  (the  highest  grade)  is  produced  under  similar  conditio 
to  the  above  but  is  to  be  bottled  on  the  farm  immediately  after  productic 

MdlG’ CaP  1S  t0  bCar  name  and  address  of  Producer,  date,  and  the  words  “Certifi 

cerd fiedmiT0 Wam{iatb at  A  pOSS^le  to  maintain  the  Ministry’s  standard  f 
ccitined  milk,  and  that  clean  milk  production  rests  not  so  much  on  buildin 

ormilkTeTlef— R°S  WilH^1  °Rthe  WOJkeP  and  the  interest  of  the  farm 
or  mux  dealer.  K.  b.  Williams,  Brit.  med.  J .,  n/1926,  242. 

nof  lesflhineduy“orUmore  tha^0]  50^7  for  t  to  a  *™?Peratoe 

cooled  to  55°  F.  or  lower.  “Flash”  methods  are  nit  ahowel  ‘mmedlatt 

Bacteriological  Standards 

0  CERTmED.  30,000  maximum  bacteria  per  ml.,  and  no  coliform  bacillus 

pePmUand  ^“bldUusIn3’ 0%?™“  A‘  2°°’000  maximum  bacte! 

noGc ohdorm  Susl™ oT ml.  N°'  m°re  than  30’000  bacteria  Per  ml.,  ai 
Pasteurised.  Not  more  than  100,000  bacteria  per  ml 

lechnique  in  Grading  Milk 

ci£sei  are  given  in 
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Prices  of  Designated  Milks 


Winter 

Prices 


1934 


Summer 

Prices 


Certified  Milk 

Grade  A  (tuberculin  tested)  milk 
Grade  A  milk,  pasteurised 
Pasteurised  milk  ... 

Milk  is  now  obtainable  in  sterilised  paraffin-waxed  sealed  cartons  at  the 
irdinary  prices  for  household  milk. 


Quart 

Pint 

Quart 

Pint 

1/H 

8d. 

i/H 

8d. 

9d. 

4*d. 

8d. 

4d. 

9d. 

4*d. 

8d. 

4d . 

7d. 

3£d. 

6d. 

3d. 

V1ILK  AND  DAIRIES  (SCOTLAND)  ACT,  1914.  Came  into  operation 

September  1st,  1925. 

3.  Every  local  authority  may  appoint  a  qualified  Veterinary  Surgeon  to 
ict  as  an  inspector  under  the  Act,  and  may  make  arrangements  for  the 
bacteriological  or  other  examinations  of  samples. 

4.  The  M.O.H.  or  Sanitary  Inspector  shall  inspect  every  dairy  in  the 
listrict  at  least  once  a  year,  and  the  Veterinary  Inspector  shall  inspect  the  cattle 
it  least  once  a  year,  and  these  authorities  have  power  to  examine  cattle  and 
lairies  in  other  districts  consigning  to  their  own  district  contaminated  or  impure 
nilk. 

5.  The  local  authority  has  power  to  authorise  inspection  of  premises  or 
ixamination  of  cattle  of  occupiers,  not  dairymen,  who  sell  milk  in  small 
juantities  to  employees  or  neighbours. 

7.  It  is  unlawful  for  a  person  to  trade  as  a  dairyman  without  a  certificate 
>f  registration  from  the  local  authority. 

9.  It  is  the  duty  of  every  local  authority  to  make  by-laws: — (1)  for  inspection 
)f  cattle  in  dairies;  (2)  for  prescribing  the  structure  and  cleansing  facilities  of 
lairies;  (3)  for  the  prevention  of  impurities  in  milk;  (4)  for  prescribing  precau- 
ions  against  infection  or  contamination  of  milk. 

10.  The  Local  Government  Board  may  require  enforcement  of  the  Act 
>y  local  authorities. 

11.  If  a  local  authority  believes  that  another  district  consigning  milk  to  its 
>wn  is  not  carrying  out  the  provisions  of  the  Act  it  may  complain  to  the  L.G.B. 

12.  The  Board  may  make  Orders  concerning  measures  for  cooling  milk 
ind  protecting  it  against  infection  or  contamination,  for  the  prohibition  of 
:olouring  matter  or  addition  of  other  substances,  for  the  manner  of  conveyance 
>f  the  milk,  and  for  the  labelling  of  receptacles. 

1 3.  No  person  shall  sell  milk  from  a  tuberculous  cow  or  from  a  cow 
uffering  from  infectious  disease. 

14.  Dairymen  must  give  notice  to  the  authority  of  any  tuberculous  or 
nfected  cows,  or  (15)  of  any  infectious  disease  of  persons  on  the  premises,  and 
17)  persons  so  infected  must  not  assist  in  the  dairy. 

20.  Where  there  is  an  outbreak,  or  a  liability  of  an  outbreak,  of  infectious 
lisease,  or  where  milk  supplied  is  contaminated  or  impure,  the  local  authority 
nay  require  the  dairyman,  whether  within  or  without  the  district,  to  give  a 
:ompiete  list  of  the  names  and  addresses  of  all  his  customers  and  of  the  sources 
rom  which  he  obtained  the  milk. 

21.  Authorities  shall  have  power  to  take  samples  of  milk. 

22.  A  Veterinary  Inspector  may  apply  to  any  cow  in  any  district  the 
ruberculin  or  other  test  to  discover  whether  a  cow  has  tuberculosis. 

27.  A  warranty  or  invoice  shall  not  be  available  as  defence  in  respect  of  milk. 

28.  Local  authorities  may  establish  depots  for  sale  of  milk  for  consumption 
»y  infants  under  2  years. 

4ilk  (Special  Designations)  Order  Scotland,  1923. — s.  R.  &  o.,  1923, 
no,  656/s. 42,  and  the  Milk  (Special  Designations)  Amendment 
Order  Scotland,  1923. — s.  R.  &  o.,  1923,  no.  869/s.55. 

These  Orders  have  essentially  the  same  objects  as  the  Order  for  England  and 
Vales.  They  are  issued  by  the  Scottish  Board  of  Health. 

HE  TUBERCULOSIS  ORDER,  1925.  Came  into  operation  September  1, 

1  92d, 

S.  R.  &  o.,  1925,  NO.  681. 

Sections  2,  10,  11.  Any  person  having  a  cow  which  appears  to  be  suffering 
•om  tuberculosis  of  the  udder  or  any  chronic  disease  of  the  udder,  or  from 
iberculous  emaciation,  or  from  chronic  cough,  and  showing  definite  clinical 
gns  of  tuberculosis  must  immediately  give  information  to  a  police-constable  or 
n  inspector,  and  must  isolate  the  animal  and  keep  the  milk  separate. 
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Section  4.  A  Veterinary  Inspector  may  enter  at  any  time  and  exarni 
animals  and  require  any  cow  to  be  milked  and  take  samples  of  milk. 

Section  5.  Where  the  Inspector’s  report  shows  the  animal  to  be  sufferii 
from  tuberculosis,  the  local  authority  must  immediately  notify  the  owner 
slaughter  the  animal. 

(Remarks: — If  the  Ministry  of  Health  enforced  all  the  above  Rules  and  Reg 
lations  more  vigorously ,  it  would  undoubtedly  lead  to  a  considerable  reduction 
bovine  tuberculosis ,  but  the  weakness  of  the  whole  of  the  legislation  seems  to 
concerned  with  the  work  of  the  Inspectors.) 

Tuberculin  Tests  in  Cattle  with  special  reference  to  the  Intraderm 
Test.  Medical  Research  Council.  Special  Report  Series,  No.  9 
H.M.S.O.,  1925. 

The  subcutaneous  test  is  satisfactory  under  laboratory  conditions,  but  n 
under  farm  conditions.  The  intradermal  test  is  superior, while  the  ophthalm 
test  must  be  regarded  as  a  subsidiary  test.  The  percentage  of  error  with  tl 
intradermal  test  is  small;  animals  diagnosed  as  tuberculous  by  this  test  have  n 
shown  tuberculosis  on  naked-eye  examination  post  mortem ,  but  have  bee 
proved  tuberculous  by  microscopic  examination  and  guinea-pig  inoculatio: 
The  test  has  the  advantages  over  the  subcutaneous  test  that  temperature  obse 
vations  are  not  required,  that  the  animal  need  not  be  kept  at  rest,  that  it  does  n 
interfere  with  farm  routine,  that  only  three  observations  are  usually  necessar 
that  a  smaller  quantity  of  tuberculin  is  needed,  and  that  the  technique  is  easi 
acquired.  “Old  tuberculin”  (either  bovine  or  human  strain)  is  used;  it  must  1 
of  proved  high  potency  and  is  given  undiluted.  In  combining  the  ophthalm 
test  with  the  intradermal  test  frequent  examinations  of  the  animal’s  eyes  a: 
necessary  since  the  reaction  when  positive  is  apparent  24  hours  after  the  secon 
instillation. 

Modified  Intradermal  Test.  A  further  report  “  The  Intradermal  Tuberculi 
Test  in  Cattle”  (J.  B.  Buxton  and  A.  S.  McNalty,  Spec.  Rep.  Ser.  med.  Re 
Coun.,  Lond.y  No.  122,  1928)  by  the  Tuberculin  Committee  of  the  M.R.C 
states  that  the  intradermal  test  is  more  trustworthy.  It  involves  two  injectioi 
of  tuberculin— a  “sensitising”  and  a  “reacting”  dose— on  different  occasion 
V*?  be  rf  •  /  Performed  under  farm  conditions,  has  little  or  no  effect  on  mil 
yield  and  is  free  from  risk  in  pregnant  cows  and  young  animals.  Ophthalm 
test  unreliable. — Brit.  med.  J.,  ii/1928,  808. 

,  following  table  relating  to  England  and  Wales  summarises  the  positio 
(to  1988)  in  counties  and  in  such  boroughs  as  have  administrative  powers  und< 
the  Diseases  of  Animals  Acts: — • 


I 

1 

Areas 

Cow  and  Heifer 

Staff 

Population 

(0  Routine  Inspection  by  whole-time 

Veterinary  Officers 

6  Counties*... 

25  Boroughs 

(ii)  Routine  Inspection  by  part-time 
Veterinary  Officers 

26 

38 

311,617 

27,920 

8  Counties  ... 

85  Boroughs 

(Hi)  No  Routine  Inspections 

64 

94 

237,588 

30,044 

45  Counties  ... 

84  Boroughs 

— 

2,073,137 

27,448 

Yor£toee(W^sdt’7d"g).m’  MiddleSex>  Surrey>  Yorkshire  (North  Riding) 

iT,he  ?,?unty  °f.  Nottingham,  where  a  dual  system  of  clinical  inspection 
herd  milk-sampling  is  operated,  is  excluded  from  the  aKSX 
Reorganisation  Commission  for  Milk ,  1933,  p.  52.  P 

inRScoUandin%aJJl‘JP^ti°rn’  “l leaSt  once  every  year>  is  compuls 
3  ‘  Several  counties  have  increased  the  frequency  to  (2 

3  times  a  year  on  the  recommendation  of  the  Scottish  BoardV  Health  — i 
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As  to  cows  which  are  tuberculin-tested  and  are  found  to  react,  no  record 
s  to  their  ultimate  use  or  disposal  after  eradication  from  the  herd  is  kept, 
'ubercle  bacilli  can  survive  and  retain  their  virulence  in  soil  for  as  long  as 

months  and  on  grass  for  more  than  60  days. — E.  C.  Maddock,  Brit.  vied.  J., 
'i/1932,  315. 

The  Milk  Reorganisation  Commission  recommend  a  more  effective 
nd  uniform  administration  of  the  Milk  and  Dairies  Order  and  the 
ruber culosis  Order  and  the  providing  of  a  whole-time  veterinary  service,  and 
hat  the  three  grades  of  milk  be  replaced  by  a  single  grade  called  “Special,”  of 
he  standard  of  the  present  “Grade  A”  (tuberculin-tested)  milk.  They  stress 
he  compulsory  routine  inspection  of  all  dairy  cattle  and  would  stimulate  produc- 
ion  of  clean  milk  by  paying  a  premium  to  producers  of  “Special  Grade  Milk” 
md  the  institution  of  a  roll  of  “accredited  producers.” — Report  of  the  Reorganisa- 
ion  Commission  for  Milk  ( H.M.S.O.),  Brit.  med.  J.,  i/1933,  521. 

Hlean  Milk 

Milk  falling  below  Grade  A  standard  is  an  article  so  damaged  that  it  cannot 
>e  regarded  as  satisfactory.  If  the  producer  disregards  the  necessary  requirements 
as  to  clean  milk),  he  saves  about  £d.  per  gallon,  and  saves  a  further  2d.  per 
;allon  by  omitting  to  ensure  that  his  herd  is  healthy.  Not  for  many  years 
o  come  ivill  the  bulk  of  the  milk  supply  be  produced  from  tubercle- free 
terds,  but  the  production  of  milk  of  decent  cleanliness  is  practicable.  If  the 
>roducers  of  the  country  want  to  do  it,  and  the  public  demands  it,  the  entire 
nilk  supply  can  soon  be  raised  to  Grade  A,  and  all  milk  should  be  of  that 
tandard,  whether  consumed  raw  or  pasteurised. — W.  Buckley  (National  Clean 
riilk  Society),  Brit.  med.  J.,  ii/25,  249. 

Although  many  Orders  have  been  passed  safeguarding  the  health  of  cows  in 
owsheds,  the  only  Order  which  would  be  of  any  real  service  would  be  one 
o  abolish  cowsheds  altogether.  It  is  only  through  open-air  life  and  healthier 
onditions  that  tuberculosis  is  disappearing  in  human  beings  and  this  applies 
o  cows,  whose  proper  environment  is  the  open  field.  The  cowshed  is  the 
>reeding-place  of  organisms.  During  the  years  1920-24,  of  16,249  cows 
laughter ed  in  Edinburgh,  7277,  or  44- 8%,  were  tuberculous. — W.  G.  A. 
lobertson,  Practitioner ,  1927,  365. 

There  is  hardly  one  of  the  230,000  herds  in  the  country  which  does  not 
ontain  an  infected  animal.  Steady  progress  is  being  made  in  the  production 
f  tubercle-free  milk — in  1926  there  were  252  herds,  comprising  9,100  dairv 
ows,  supplying  pure  milk.  The  greatest  disadvantage  to  the  farmer  is  the 
bsence  of  a  market  for  this  milk.  It  can  be  retailed  at  prices  only  a  little  higher 
ban  the  ordinary  and  it  is  certain  that  a  public  demand  would  lower  these 
'rices  still  further. — Leader,  Lancet,  ii/ 1 927,  716. 

It  cannot  be  emphasised  too  strongly  that  it  is  method  and  not  equipment 
,'hich  is  the  all-important  factor  in  the  production  of  clean  milk.  Owing  to 
ractical  pioneer  work  done  by  the  National  Institute  for  Research  in 
)airying  (University  of  Reading)  about  one-sixth  of  the  milk  supply  of  Reading 
;  “Grade  A”  (T.T.):  the  retail  price  in  the  summer  is  3£d.  per  pint 
nd  in  the  winter  4d.,  as  compared  with  3d.  and  3|d.  for  ordinary  milk. 
Vhat  has  been  done  in  Berkshire  can  be  done  in  other  counties.  In  the  U.S.A., 
y  means  of  what  is  known  as  the  “accredited  herd”  and  “ area  eradication” 
Ians,  there  are  13  million  cattle  free  from  tuberculosis  and  the  districts 
rhere  they  are  kept  are  so  hemmed  in  with  regulations  and  veterinary  supervision 
tat  it  is  practically  impossible  to  reintroduce  among  them  infected  cattle.  The 
’uberculosis  Order  throws  the  onus  of  diagnosis  and  reporting  suspected  cases 
n  the  owner,  but  the  owner  has  not  sufficient  knowledge  to  make  the  diagnosis 
ntil  the  animal  is  in  an  advanced  stage  of  disease:  the  deadly  work  has  been  done 
efore  the  Veterinary  Inspector  sees  the  herd.  The  obvious  remedy  is  periodical 
ispection  of  all  cattle,  and  any  owner  found  to  have  an  animal  in  an  advanced 
age  of  tuberculosis  which  he  should  have  reported  should  be  fined  and  no 
Dmpensation  paid  for  slaughter.  Only  neglectful  and  indifferent  owners  would 
ms  be  penalised,  and  it  would  prevent  the  present  scandal  of  cows  being 
hiked  to  the  bitter  end  and,  when  no  longer  of  use  as  milkers,  reported  and 
)mpensation  claimed.  The  inspection  of  the  animal  is  obviously  the  job 
f  the  veterinarian,  and  it  is  an  anomaly  that  this  work  is  still  too  often 
ft  to  the  M.O.H.  or  the  Sanitary  Inspector. — Prof.  F.  T.  G.  Hobdav 
.■ ancet ,  ii/ 1 927,  738. 


410 


THE  EXTRA  PHARMACOPOEIA 


The  nomenclature  of  the  grades  is  very  misleading.  There  is  no  doubt  that 
Grade  A,  which  is  only  the  third  of  the  qualities  is  considered  by  many  people 
to  be  the  first  quality ,  while  the  Tuberculin-tested  milk  has  not  its  proper 
position  in  the  public  mind  because  of  the  confusion  of  Grade  A  milk  with 
that  of  the  highest  quality.  There  should  be  a  revision  of  the  nomenclature. 
Licensed  graded  milk  still  amounts  to  little  more  than  1  %  of  the  total  milk  used 
in  Scotland.  The  liability  of  ineffective  pasteurisation  causes  this  to  be  a  danger 
rather  than  a  help  by  misleading  people  as  to  its  safety. — Drummond  Shiels 
(Pari.  Notes),  Lancet,  ii/ 1 928,  306. 

The  number  of  cows  which  do  not  react  to  the  tuberculin  test  under 

the  clean  milk  scheme  has  increased  during  the  past  five  years  by  an  average 
of  about  1500  annually,  and  at  the  present  time  these  number  approximately 
12,000.  The  tuberculin  test  in  the  end  effects  the  elimination  of  all  reacting 
animals  from  licensed  herds.  Sir  George  Newman  said:  “The  only  way  of 
securing  a  satisfactory  national  milk  supply  is  by  setting  up  a  high  standard 
and  asking  producers  to  raise  the  standard  of  their  milk  accordingly.” — Daily 
Telegraph,  April  17,  1929. 

What  shall  we  do  with  the  not  clinically  affected  “reactor  ?”  To  let  it 

drift  to  another  herd  is  no  solution:  to  destroy  without  compensation  would 
ruin  the  farmer,  and  to  pay  compensation  makes  the  cost  too  great.  An  alternative 
suggestion  is  to  keep  the  “reactors”  together  upon  separate  farms  containing 
nothing  but  “reactors.”  The  cows  would  be  paid  for  at  a  “two-thirds”  value. 
Periodical  veterinary  inspection  wTould  w^eed  out  any  becoming  clinical  cases 
and  the  cows  would  have  to  be  kept  under  good  open-air  conditions.  The  milk 
would  be  pasteurised,  and  bacteriological  tests  would  soon  demonstrate  the 
validity  of  the  scheme.  The  calves  from  these  cows  would  be  segregated  and 
fed  on  heated  milk,  and  would  grow  up  non-reactors  and  would  serve  as  a 
storehouse  of  non-reacting  cows  for  the  herds  depleted  by  the  removal  of 
“reactors.” — W.  G.  Savage,  Brit.  med.  J .,  ii/ 1 933,  909. 

An  adequate  economic  stimulus  for  building  up  tuberculosis-free  herds 
must  depend  on  a  demand  for  milk  from  this  type  of  herd.  But  wffiere  is  this 
demand  to  come  from?  It  is  known  that  raw  milk  from  tuberculin-tested  herds 
is  not  free  from  the  risk  of  carrying  other  diseases  and  it  is  difficult  to  imagine 
how  any  medical  adviser  is  going  to  recommend,  wffiere  a  choice  is  available, 
the  consumption  of  raw,  potentially  dangerous  certified  milk  at  a  higher 
price,  in  preference  to  pasteurised  safe  milk  of  Grade  A  standard  at  a  lower 
price. — Brit.  med.  J.,  i/1934,  1035. 

Approximately  17,500  cows  were  included  in  licensed  herds  on  December  31st, 
and  of  714  samples  of  certified  and  Grade  A  (T.T.)  milks  examined  in  Scotland 
in  an  investigation  by  the  Medical  Research  Council  only  one  yielded  a  positive 
result  to  the  biological  test. — Rep.  med.  Offr  Minist.  Hlth,  Lond.,  1933,  169. 

Report  of  the  Economic  Advisory  Council  Committee  on  Cattle 
Diseases  (Cmd.  4591).  The  Committee,  under  the  chairmanship  of  Sir 
Frederick  Gowland  Hopkins,  was  appointed  on  November  2nd,  1932,  to 
consider  practical  measures  for  reduction  of  disease  among  milch  cattle,  to 
report  on  any  changes  desirable  in  present  administrative  practice,  and,  in 
particular,  on  the  value  and  practicability  of  methods  for  reducing  bovine 
tuberculosis  and  improving  the  milk  supply.  The  Committee  recommended: 
(1)  veterinary  inspection  should  be  made  obligatory  on  all  local 
authorities  and  a  veterinary  service  built  up  consisting  largely  of  whole-time 
veterinary  officers  with  training  in  veterinary  State  medicine;  (2)  a  list  of 
tuberculosis-free  herds  ( accepted  herds)  to  be  instituted ,  and  a  list  of 
herds  whose  owners  are  making  efforts  to  free  them  of  tuberculosis  (supervised 
herds).  Free  veterinary  advice  and  tuberculin-testing  to  be  provided,  with 
financial  help  where  necessary,  and  a  higher  price  to  be  paid  for  milk  from 
tuberculosis-free  herds  by  means  of  a  levy  on  other  types  of  milk.  ( It  is  realised 
that  the  Tuberculosis  Order,  1925,  has  done  nothing  to  reduce  the 
incidence  of  tuberculosis  in  cattle)-,  (3)  All  liquid  milk  sold  for  human 
consumption  should  be  sold  under  official  designation  and  whether  consumed 
in  the  raw  or  pasteurised  state  must  attain  a  certain  standard  of  cleanliness  on 
the  farm.  Four  grades  of  milk  are  suggested:  (a)  Certified  milk,  from 
tuberculosis-free  herds,  to  be  sold  raw,  with  no  necessity  for  bottling  on  the  farm: 
(b)  Pasteurised  milk;  (c)  Sterilised  milk,  i.e.  milk  raised  to  boiling-point 
or  higher  in  a  licensed  plant;  (d)  Milk  ( uncertified ),  which  has  not  been  heated, 
is  not  from  tuberculosis-free  herds,  but  which  attains  a  certain  hygienic  standard. 
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Any  authority  with  a  population  of  over  100,000,  and  the  L.C.C.,  to  have  the 
right  to  prohibit  the  sale  of  milk  (uncertified)  within  5  years  of  initiation  of  the 
scheme,  providing  it  gives  not  less  than  2  years’  notice. — Brit.  med.  J.,  i/1934, 
1035. 

A  Memorandum  on  the  Government* s  Milk  Policy ,  presented  to  the 
Ministers  of  Health  and  Agriculture  on  March  27th,  1934.  The  carrying  out 
of  measures  for  the  production  of  clean  milk  is  largely  provided  for  in  the  Milk 
and  Dairies  Order,  1926,  and  enforcement  of  this  Order  would  result  in 
considerable  improvement  in  cleanliness.  Dirty  milk  cannot  be  made  clean  by 
pasteurisation.  Permissive  powers  of  compulsory  pasteurisation  should  be 
given  to  towns  of  10,000  inhabitants  and  over,  and  adequate  supervision  of 
pasteurising  plants  by  the  local  authority  should  be  made  obligatory.  All  raw 
milk  that  cannot  be  adequately  pasteurised  should  be  boiled.  A  pre-pasteurisa¬ 
tion  standard  of  cleanliness  should  be  established.  Permissive  powers  of 
pasteurisation  of  milk  from  tuberculin-tested  herds  would  enormously  stimulate 
the  establishment  of  such  herds.  Pasteurised  tuberculin-tested  milk  would  be 
the  cleanest  and  safest  on  the  market.  While  in  agreement  with  the  Government 
on  the  desirability  of  cleaning  up  the  milking  herds,  nothing  short  of  the 
establishment  of  tuberculin-tested  herds,  on  lines  similar  to  those  so  successful 
in  America,  is  worth  serious  contemplation.  The  £750,000  promised  for 
improving  purity  of  milk  supply  ( see  Milk  Act ,  1934),  and  the  £500,000  for 
propaganda,  should  be  devoted  to  furthering  these  suggestions  rather  than  to  the 
proposals  at  present  contemplated  by  the  Government.  Signatories  to  the 
Memorandum:  J.  A.  Arkwright,  J.  C.  Drummond,  J.  C.  G.  Ledingham,  F.  C. 
Minett,  H.  Raistrick,  G.  S.  Wilson,  and  N.  C.  Wright. — Lancet ,  i/1934,  7o7. 

MILK  MARKETING  SCHEME  (APPROVAL)  ORDER, 

1933,  made  under  Section  1  (8)  of  the  Agricultural  Marketing 

Act ,  1931.  Came  into  operation  July  29th,  1933.  (A  resume.) 

Part  II.  The  Board  and  the  Regional  Committees 

Sections  5  to  37.  The  Board  to  administer  the  scheme  to 
be  called  the  “Milk  Marketing  Board,”  a  body  corporate,  to 
consist  after  30th  June,  1934,  of  12  regional  members  elected 
by  the  registered  producers  in  the  respective  regions,  three 
special  members  elected  by  the  producers  in  general  meeting, 
and  two  persons  co-opted  by  the  elected  members.  Regional 
Committees  consisting  of  a  member  or  members  of  the  Board, 
together  with  one  or  more  representatives  from  each  of  the 
counties  in  the  region,  to  report  to  the  Board  on  the  operation 
of  the  Scheme  in  their  respective  regions. 

Part  III.  Register  of  Producers 

Sections  38  to  41.  The  Board  to  keep  a  register  of  producers, 
every  producer  being  entitled  to  register  therein,  producers 
exempt  from  registration  being  those  witn  not  more  than  four 
milch  cows  (unless  they  sell  milk  by  retail),  and  producers  not 
carrying  on  the  business  of  selling  milk. 

Part  IV.  Polls 

Sections  42  to  47.  On  the  coming  into  force  of  the  scheme 
a  poll  of  the  registered  producers  to  be  taken  on  the  question  as 
to  whether  the  scheme  is  to  remain  in  force.  ( Result  of  Poll 
declared  in  August  1935  showed  a  majority  in  favour  of  continu¬ 
ance  of  the  scheme .) 
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Part  V .  Financial  Provisions 

Sections  48  to  51.  A  fund  to  be  established,  and  every 
registered  producer  to  contribute  not  more  than  one  shilling  for 
every  milch  cow  in  his  possession. 

Part  VI.  Principal  Powers  of  the  Board 

Sections  52  to  74.  (54)  Producers  neither  registered  nor  exempu 
to  he  prohibited  from  selling  milk.  (55)  The  Board  may  regulate 
sales  of  milk,  i.e.,  the  description  of  milk  which  may  be  sold, 
and  the  price  at  which  it  may  be  sold.  (56)  The  Board  may  buy 
milk,  produce  commodities  from  milk  (specified  in  Secondf 
Schedule),  sell,  grade,  advertise  and  transport  milk  or  milk 
commodities,  encourage,  promote  or  conduct  agricultural 
co-operation  among  milk  producers,  or  research  and  education 
in  connection  with  production  and  marketing.  (57)  Shall  draw 
up  prescribed  contracts  for  the  sale  of  milk  by  registered  producers, 
the  purchase  price  being  paid  by  the  purchaser  to  the  Board. 
(61)  In  the  event  of  the  registered  producer  being  unable  to 
find  a  customer  under  the  prescribed  terms  of  contract,  it  is  the 
duty  of  the  Board  to  accept  the  unsold  milk.  (62)  No  registered 
producer  may  sell  milk  by  retail  without  a  “ retail  licence ”  issued 
by  the  Board.  (63)  The  Board  shall  prepare  a  register  of  Accredited 
Producers  who  will  be  entitled  to  an  additional  prescribed  payment 
out  of  the  fund  (“Guaranteed  Quality  Premium”)  per  gallon  of 
milk  sold. 

MILK  ACT,  1934.  Came  into  operation  August  \c>th,  1934.  ( A  resume.) 

An  Act  to  provide  for  temporarily  securing  to  producers  of  milk,  by  means  oi 
payments  out  of  moneys  provided  by  Parliament,  a  minimum  return  in  respect 
of  milk  used  in  the  manufacture  of  milk  products;  for  conditionally  requiring 
repayment  to  the  Exchequer  of  the  amount  of  such  payments;  for  making, 
out  of  moneys  so  provided,  payments  for  the  purposes  of  improving  the  quality 
of  the  milk  supply  and  increasing  the  demand  for  milk;  for  regulating  the 
manner  in  which  milk  is  described  for  the  purposes  of  advertisement  and  sale: 
foi  imposing  and  conferring  certain  duties  and  powers  on  boards  administering 
milk  marketing  schemes;  and  for  purposes  connected  with  the  matters  aforesaid 

Section  9.  Provides  for  the  expenditure  of  not  more  than  £750,000  during 
a  period  of  four  consecutive  years,  for  the  purpose  of  securing  as  far  as  practicable 
that  the  milk  supplied  for  human  consumption  in  Great  Britain  shall  be  pure 
and  free  from  infection  of  any  disease:  it  also  provides  that  at  the  end  of  thai 
period  the  Minister  may  make  an  order  approving  the  payment  by  the  Board 
to  registered  producers  of  a  sum  of  not  more  than  one  penny  per  gallon  ir 
respect  of  any  quantity  of  milk  produced  after  the  end  of  the  period  which 
complies  with  the  requirements  of  the  Scheme. 

Section  11.  Provides  for  the  contribution  of  up  to  £1,000,000  in  two  years 
towards  expenses  incurred  by  Milk  Marketing  Boards  in  increasing  the  demand 
for  milk. 

Speaking  in  the  House  on  May  31st,  Dr.  Walter  Elliott  said  that,  althougl 
the  Hopkins  Committee  (see  p.  410)  reported  that  the  total  eradication  of  bovine 
tuberculosis  from  all  herds  was  the  only  complete  solution  of  the  problem  o 
tuberculous  milk,  it  was  impossible  at  present  for  the  Milk  Board  to  bear  thi 
cost  of  the  scheme  for  establishing  tubercle-free  herds  as  well  as  the  schem< 
for  the  Roll  of  Accredited  Producers. — Brit.  rued.  J .,  i/1934,  1057. 

Roll  of  Accredited  Producers 

The  establishment  of  a  Roll  of  Accredited  Producers  has  beer 
advocated  for  some  time  by  the  Milk  Marketing  Board  (Thame; 
House,  Millbank). 
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The  following  is  a  brief  outline  of  the  Scheme  as  it  appears  in 
a  brochure  published  by  the  Board  (August,  1934). 

“Accredited  Milk,iy  it  is  stated,  will  be  “milk  from  cows 
that  have  been  clinically  tested;  from  farms  where  scrupulously 
clean  methods  are  practised — and  itself  a  product  subject  to 
bacteriological  tests.” 

Producers  will  be  encouraged  to  conform  to  the  new  standard 
by  the  payment  of  a  bonus  (a  premium  of  Id.  per  gallon  over 
the  “pool”  price)  for  every  gallon  of  accredited  milk  produced, 
out  of  a  central  fund  raised  by  means  of  a  small  levy  on  all  milk 
:produced. 

The  Board  seeks  the  co-operation  and  support  of  County  and 
Borough  Councils,  who  are  asked  to  undertake  the  necessary 
inspection,  veterinary  and  bacteriological  duties. 

Details  of  the  scheme  include  registration  preceded  by  a 
clinical  examination  of  all  cattle  in  the  herd,  and  removal  of  any 
considered  by  the  examining  veterinary  surgeon  to  be  a  danger 
to  the  milk  supply;  inspection  of  premises  and  methods  of  produc¬ 
tion  followed  by  supervisory  visits;  and  compliance  with  the 
requirements  regarding  bacteriological  examination,  and  with 
the  following  standards:  Bacterial  count  not  exceeding 
200,000  per  ml.;  B.  coli  absent  from  i/ioo  ml. 

The  fulfilment  of  all  the  above  requirements  to  be  certified  by 
the  responsible  official  in  each  case. 

After  registration,  it  is  required  that  animals  must  be 
inspected  at  intervals  of  not  more  than  6  months;  the 
methods  of  production  must  continue  to  comply  with  the  standard 
of  efficiency,  and  the  bacteriological  standard  must  conform  to 
requirements,  a  minimum  of  j  samples  to  be  taken  annually , 
each  within  a  definite  period  of  4  months,  e.g.  January  to  April, 
etc. 

Penalties  are  provided  for  failure  to  comply  with  the  conditions. 


It  was  hoped  that  the  Roll  would  be  introduced  on  these  lines  at  the  beginning 
of  1935.  This  was  not  found  possible,  but  the  following  account  from 
The  Times  (21/2/1935)  indicates  that  the  Accredited  Roll  will  be  established 
on  May  1st,  the  basis  of  agreement  being  the  present  Grade  A  Scheme  of  the 
Ministry  of  Health. 

“The  County  Councils  Association  and  the  Milk  Marketing  Board  have  reached 
a  basis  of  agreement  for  the  establishment  of  a  roll  of  accredited  milk  producers 
on  May  1.  The  Association  of  Municipal  Corporations  will  recommend 
approval  of  this  agreement  to  their  executive  council. 

The  three  bodies  have  been  conferring  for  several  months  on  the  most 
practical  means  of  ensuring  a  more  general  standard  of  purity  in  milk,  and 
agreement  on  the  main  points  of  a  scheme  was  reached  on  February  19th.  It 
was  then  decided  that  on  and  after  May  1  a  registered  producer  who  presents  a 
Grade  “A”  certificate  to  the  board  will  be  entitled  to  have  his  name  placed  on 
the  accredited  roll  and  to  receive  from  the  board  a  premium  on  all  graded 
milk  supplies,  irrespective  of  the  use  to  which  they  might  be  put  by  the  buyer. 

It  is  anticipated  that  the  premiums  or  bonuses  will  amount  to  Id.  a  gallon. 
The  sums  thus  distributed  by  the  board  to  accredited  producers  will  be  drawn 
from  a  central  fund  to  be  created  by  means  of  a  fractional  levy  on  every  registered 
milk  producer.  Producer-retailers  will  be  entitled  to  qualify  for  these  bonuses. 
Dairy  farmers  who  are  now  licensed  for  the  production  of  Grade  “A”  milk  will 
qualify  automatically  and  others  who  intend  to  earn  the  new  bonuses  must  take 
fie  necessary  steps  to  have  their  farms  licensed  by  the  appropriate  local  authority. 
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To  obtain  a  licence  a  producer  must  apply  to  the  authority  in  his  area  for  his 
herd  to  be  clinically  examined  and  his  milk  to  be  sampled. 

The  initial  sampling  and  veterinary  inspection  must  take  place  at  least  one 
month  before  the  producer’s  name  is  placed  on  the  board’s  roll.  It  is  believed 
that  in  some  areas  inspection  and  sampling  are  undertaken  on  farms  licensed 
for  Grade  “A”  production  without  any  charge  being  made  to  the  producer,  and 
it  is  a  recommendation  of  the  County  Councils  Association  that  this  practice 
shall  continue  in  such  cases.  In  counties  where  these  services  have  not  been 
provided  gratis  it  is  to  be  recommended  that  the  charge  to  producers  shall  be 
as  low  as  possible. 

In  every  case  the  accredited  producer  will  pay  to  his  local  authority  the 
annual  licence  fee  of  £1  Is.,  and  the  cost  of  the  pre-licence  clinical  test  and 
sampling  will  also  be  borne  by  the  producer  in  districts  where  the  authorities 
make  a  charge.  The  subsequent  herd  inspections  (four  a  year)  will,  it  is 
confidently  hoped,  be  free  in  some  areas,  and  at  only  a  small  cost  in  others. 

Potential  accredited  producers  will  be  concerned  as  to  how  far  in  its  transit 
from  the  farm  they  are  to  be  held  legally  responsible  for  maintaining  the  standard 
of  their  milk,  as  laid  down  in  tne  Milk  (Special  Designations)  Order,  1923. 
The  whole  scheme  relates  to  the  production  of  milk,  and  tests  which  will  put 
the  onus  on  the  farmer  can  be  made  only  while  the  milk  nominally  is  in  his 
possession — i.e.,  not  later  than  the  time  of  its  delivery  in  sealed  containers  to  the 
buyer’s  depot  or  dairy.  The  wholesale  producer’s  responsibility  ends  at  that 
point. 

The  Grade  “A”  (T.T.)  and  certified  producers  who  sell  their  milk  through 
the  board  will  be  entitled  to  be  entered  on  the  roll  of  accredited  producers  and 
earn  the  premium.” 

The  Tuberculosis  (Attested  Herds)  Scheme  (England 
and  Wales).  Came  into  operation  on  February  1  st,  1935,  under 
the  Milk  Act ,  1934. 

While  the  Milk  Board  proposals  for  an  Accredited  Scheme  aim 
at  raising  the  general  standard  of  cleanliness  and  purity  of  the 
milk  supply,  the  Attested  Scheme  of  the  Ministry  of  Agriculture 
is  directed  more  specifically  to  the  eradication  of  tuber¬ 
culosis  from  dairy  herds .  The  scheme  offers  a  special  induce¬ 
ment  to  this  end  to  dairy  farmers.  It  carries  the  improvement  of 
the  milk  supply  a  stage  further  than  the  Milk  Board’s  Accredited 
Scheme,  and  those  who  qualify  for  the  register  of  attested  herds 
will  earn  an  extra  Id.  per  gallon  from  Government  funds  in  addition 
to  the  bonus  to  be  offered  under  the  Accredited  Producers’ 
Scheme. 

The  terms  nxed  for  the  Ministry  of  Agriculture’s  attested 
register  appear  to  be  more  exacting  than  those  of  the  Ministry 
of  Health  s  Grade  A  ( 1 .4  .)  Milk,  and  it  has  been  suggested  by 
experienced  producers  that  the  provisions  of  the  Ministry  of 
Agriculture  s  scheme  are  so  drastic  as  to  make  it  unworkable  in 
practice.  T  hey  have  found,  in  spite  of  all  precautions,  that  it  is 
well-nigh  impossible  to  keep  a  dairy  herd  absolutely  free 
from  reactors  over  a  period  of  years,  and  that  almost  always 
one  or  two  cows  fail  at  the  six-monthly  tuberculin  tests. 

"Under  the  present  scheme  an  owrner  may  make  application  to 
the  Ministry  for  an  official  test,  provided  that  no  reactors  were 
round  m  the  herd  on  the  occasion  of  the  last  two  private  tests, 
it  carried  out  with  due  regard  to  the  intervals  prescribed.  The 
application  should  be  supported  with  certificates  to  this  effect 
signed  by  the  veterinary  surgeon  who  carried  out  the  tests  on 
oehalt  of  the  owner.  A  certificate  of  attestation  is  valid  for  one 
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year.  It  will  be  renewed  annually,  if  desired  by  the  owner  of 
the  herd,  after  a  further  official  test  of  all  cattle  in  the  herd, 
provided  that  no  reactors  are  disclosed  and  the  Ministry  is  satisfied 
that  the  herd  and  premises  continue  to  be  suitable  for  attestation. 

If  any  reactor  is  found,  the  renewal  of  the  certificate  of  attesta¬ 
tion  will  be  suspended,  the  reactor  immediately  isolated  and 
disposed  of  as  quickly  as  possible,  and  the  premises  thereafter 
disinfected.  A  further  official  test  of  the  non-reactors  is  to  take 
place  not  earlier  than  60  days  after  completion  of  the  disinfection. 
If  this  reveals  no  reactor  the  certificate  of  attestation  will  be  renewed 
for  6  months.  If  any  reactor  is  found  as  the  result  of  the  re-test 
it  must  be  removed  as  before  and  the  premises  again  disinfected. 
A  second  official  test  will  then  be  carried  out  after  the  expiration 
of  60  days,  and  if  any  additional  reactor  is  found  the  herd  will 
be  removed  from  the  register  of  attested  herds  and  the  certificate 
of  attestation  will  be  cancelled. 


These  official  tests  will  be  carried  out  without  charge  to 
the  owner,  and  while  his  herd  is  on  the  register  the  Ministry  of 
Agriculture  will  pay  him  a  bonus  of  Id.  per  gallon,  on  all  milk 
sold,  from  the  fund  provided  by  the  Milk  Act  1934. 

The  fundamental  principles  of  successful  eradication  are  stated  to  be  (Advisory 
Leaflet,  No.  223): — 

O')  the  tuberculin  testing  of  the  whole  herd, 

00  the  separation  of  reactors  from  non-reactors,  and 
0  ^he  thorough  disinfection  of  the  premises  to  be  occupied  by  the  non-reactors. 

The  soundest  and  quickest  method  of  eradication  consists  in  adequate  tuber- 
ulin  testing  and  the  piompt  slaughter  of  all  reactors,  but  as  the  percentage  of 
eactors  m  the  majority  of  the  herds  of  this  country  is  high,  unfortunately  this 
nethod  is  precluded  on  grounds  of  cost.  The  elimination  of  reactions  by  sale  is  less 
ostly ,  but  animals  showing  clinical  signs  of  the  disease  or  giving  tuberculous 
ml k  must  be  reported  and  dealt  with  under  the  Tuberculosis  Order  of  1925. 
n  addition  to  the  risks  of  re-infection  of  a  herd  by  contact  with  infected  stock 
ontaminated  premises,  pastures,  or  water,  there  is  also  the  danger  of  introducing 
he  disease  Dy  pigs  or  poultry.  Pigs  constitute  a  very  likely  source,  of  infection  as 
bout  50 /0  of  tuberculous  infection  in  these  animals  is  of  the  bovine  type 
danure  from  reactors  is  also  a  potential  source  of  infection.  That  other  means 
f  alleviation  of  the  situation  are  not  being  neglected  is  shown  in  the  statement 
i  Parliament  (March  1935)  by  the  Minister  of  Agriculture  that  a  final  report  is 
xpected  shortly  on  the  tests  of  Dr.  Spahlinger’s  bovine  vaccine  treatment  for 
mmal  tuberculosis  which  have  been  carried  out  by  the  Northern  Ireland  Min 
stry  of  Agriculture. 

Idvantages  of  Eradicating  Tuberculosis  in  Cattle. 

In  a  leaflet  issued  by  the  Ministry  of  Agriculture,  with  the  above  title  it  is 
ointed  out  that,  under  the  Tuberculosis  Order  1925,  350  550  animals ’were 

ai™ngl7L827°8  slaUghtered  in  1933>  the  *>tal  amount  of  compensation 

During  the  years  *1926-33  (inclusive)  £51 1,221  was  paid  as  compensation  for 
nimals  suffering  from  tuberculosis.  The  total  market  value  of  all  the  cattle 
laughtered  was  £1  265,105,  and  the  value  of  those  animals  had  they  been 
ealthy  would  have  been  very  much  greater.  If  to  this  amount  is  added  the  de- 
reciation  in  the  value  of  cattle  affected  with  forms  of  tuberculosis  not  dealt  with 
1  the  Order  it  will  be  seen  that  the  total  loss  sustained  reaches  an  enormous  sum 

Phis  progressive  wasting  disease  leads  to  reduced  milk  yield,  shorter  milking 
fe  increased  susceptibility  to  other  diseases  and  loss  in  beef-va  ue.  In  addition 
nlk  from  affected  cows  may  contain  tubercle  bacilli  and  thus  constitute  a 
lurce  of  infection  to  persons,  particularly  children,  consuming  it. 

Diseased  cows  cannot  long  withstand  the  strain  of  high  milk  production 
In  addition  the  average  milk  yield  per  cow  has  been  shown  to  increase 
?  tuberculosis  eradication  progresses . 
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CONSUMPTION  OF  MILK 

The  National  Milk  Publicity  Council  is  constituted  of 
representatives  of  the  Ministry  of  Agriculture,  Ministry  of  Health, 
Board  of  Education,  Society  of  Medical  Officers  of  Health,  the 
Milk  Marketing  Board,  producers  and  distributors,  and  the 
Co-operative  Movement.  It  has  area  organisers  in  the  eleven 
areas  covered  by  the  Milk  Marketing  Board  to  organise  the 
campaign  for  educating  the  people  on  the  food  value  of  milk, 
by  lectures,  demonstrations,  films,  exhibitions,  etc.  Under 
the  N.M.P.C.  Scheme  for  milk  in  schools ,  when  the  children 
had  -J-  pint  of  milk  for  Id.,  one  million  children  came  under  the 
scheme,  consuming  10,000,000  gallons  of  milk.  Since  October, 
1934,  under  the  revised  scheme,  when,  through  the  help  of  the 
Government,  the  cost  of  this  ration  was  reduced  to  id.,  the  number 
of  children  increased  to  2,750,000.  It  is  the  idea  of  the  Council 
that  ultimately  every  child  will  have  its  milk  ration  at  school. 
As  there  are  over  5i  million  children  in  attendance  at  our  elemen¬ 
tary  schools,  much  educational  work  lies  in  front  of  the  regional 
workers  of  the  Council  in  co-operation  with  the  educational 
authorities. 

Rapidly  increasing  amounts  of  milk  are  now  being 
consumed  in  mines  and  factories. 

The  figure  for  rail-borne  milk  alone  in  1928  was  131  million 
gallons,  as  compared  with  72  million  gallons  in  1923  and  117 
million  gallons  in  1927,  but  owing  to  the  increasing  use  of  road 
transport  reliable  figures  for  the  total  annual  consumption  in 
more  recent  years  are  not  available. 

Milk  Consumption  and  the  Growth  of  School-children. 

Investigations  carried  out  in  an  institution  near  London  containing  600  boys 
showed  that  an  immediate  improvement  in  physique  followed  the  use  of  fresh 
cows’  milk,  recently  pasteurised,  as  an  additional  item  of  food,  and  this  improve¬ 
ment  was  maintained  over  a  period  of  from  one  to  three  years. — H.  C.  Corry 
Mann,  Spec.  Rep.  Ser.  med.  Res.  Conn.,  Lond.,  No.  105,  H.M.S.O.,  1926; 
Brit.  med.  J .,  ii/ 1 926,  318. 

The  addition  of  milk  (whether  “separated”  or  “whole”)  to  the  diet  of  school- 
children  gave  an  increase  of  20%  in  height  and  weight,  and  improvement  in 
the  general  condition.  Separated  milk  of  great  value  for  promoting  growth 
— its  nutritive  value  for  children  has  been  under-estimated. — J.  B.  Orr,  Prelim. 
Rep.  on  Tests  to  the  Scottish  Bd.  of  Health,  Lancet,  i/1928,  203. 

Dr.  Orr’s  conclusions  were  more  than  justified.  The  great  value  of  additional 
milk  is  clearly  demonstrated  for  school-children  of  all  ages,  the  increase  in 
height  in  milk-fed  groups  being  actually  1-21%,  and  in  weight  3-75%  greater 
than  in  the  first  test,  the  initial  improvement  being  continued  over  the  second 
year.  1  he  value  ol  separated  milk  is  again  shown,  there  being  no  significant 
difference  in  height  and  weight  (except  in  the  6-year  old  group)  between  the 
separated  milk  and  the  whole  milk  groups. — G.  Leighton  and  Mabel  L.  Clark, 
Second  Prelim.  Rept.  on  Tests  to  the  Scottish  Bd.  of  Health,  Lancet,  i/1929,  43. 

It  would  be  a  mistake  to  conclude  from  these  investigations  that  separated 
milk  is  as  good  as  whole — the  home  diet  was  an  unknown  factor  in  the 
experiments.  Height  and  weight  are  not  the  only  criteria  of  good  health — 
another  important  manifestation  is  the  power  to  resist  disease,  and  subsequent 
reports  would  be  more  valuable  if  clinical  histories  were  given.  At  the  same  time, 
the  fact  that  the  addition  of  one  pint  of  milk  daily  produced  such  striking 
improvement  confirms  the  contention  that  large  classes  of  the  population  suffer 
as  a  result  of  taking  too  little.  Unfortunately,  the  use  of  whole  milk  and  butter 
is  expensive,  but  these  results  justify  their  replacement  by  separated  milk  and 
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margarine  containing  vitamin  A.  A  diet  of  porridge,  brown  bread,  separated 
milk  and  vitamin  A  margarine  would  cover  almost  all  nutritive  requirements 
at  a  minimum  of  cost.  The  distribution  of  such  a  diet  (at  any  rate  to  children, 
and  nursing  and  expectant  mothers)  in  the  distressed  areas  would  prevent 
under-nutrition  and  would  be  not  only  a  measure  of  properly-regulated  charity 
but  one  of  wise  economy. — Lancet,  i/1929,  29. 

See  also  Milk  Consumption  and  the  Growth  of  School  Children. — Leighton 
and  McKinlay,  H.M.S.O.,  1930. 

PASTEURISATION 

From  the  public  health  point  of  view  the  term  ‘‘Pasteurisation” 
should  be  confined  to  the  process  of  heating  milk  to  not  less  than 
*45  F*  and  not  more  than  i$o°F.  for  30  minutes ,  and 
experience  shows  that  when  properly  carried  out  this  is  sufficient  to 
destroy  virtually  any  pathogenic  organisms  without  producing 
appreciable  change  in  the  physical  and  chemical  characters  of  the 
milk.  B.  tuberculosis ,  B.  diphtherice,  B.  dysentericus ,  B.  typhosus 
and  other  organisms  of  the  typhoid-paratyphoid  group,  together 
with  the  virus  of  foot-and-mouth  disease,  are  ail  destroyed  by 
pasteurisation.  Under  certain  conditions  a  small  proportion  of 
tubercle  bacilli  may  escape  actual  destruction,  but  their  virulence 
is  so  impaired  as  to  make  them  harmless.  Some  strains  of 
streptococci  may  survive,  but  not  those  believed  to  be  responsible 
for  septic  sore  throats.  Pasteurisation  therefore  affords  a  simple 
means  of  rendering  milk  reasonably  safe  as  regards  risk  of  trans¬ 
mitting  disease.  Pasteurisaton  does  not  destroy  all  the  non- 
pathogenic  organisms,  though  their  number  may  be  reduced 
by  99%.  The  sporing  organisms  and  a  small  proportion  of 
lactic  acid  bacteria  survive.  The  great  reduction  in  lactic  acid 
bacteria,  enabling  milk  to  keep  fresh  longer,  is  the  chief  advantage 
which  pasteurisation  offers  from  the  commercial  point  of  view. 
Generally  speaking,  the  number  of  bacteria  in  milk  after  pasteuri¬ 
sation  is  greater  in  milk  which  contained  a  large  number  of 
bacteria  before  pasteurisation  than  in  milk  which  originally 
contained  relatively  few  bacteria — this  is  of  practical  importance, 
the  bacterial  content  of  pasteurised  milk  gives  an  indi¬ 
cation  of  the  bacterial  content  before  pasteurisation . 

There  is  no  appreciable  change  in  the  physical  and  chemical 
:haracteristics  of  properly  pasteurised  milk.  When  milk  is 
pasteurised  at  145°F.  for  30  minutes  the  “cream  line”  is  hardly 
tffected,  but  at  148°F.  it  may  be  decreased  by  40% — the  integrity 
)f  the  “cream  line”  is  important  commercially.  Pasteurisation 
:auses  no  appreciable  change  in  the  milk  proteins ,  but  at 
50  F.  about  5%  of  the  milk  albumin  is  rendered  insoluble. 

Pasteurisation  does  not  cause  the  soluble  calcium  and  magnesium 
ffiosphates  to  separate  out,  and  has  only  a  slight  effect  on  the 
enzymes.  Vitamins  A  and  B  are  unaffected,  but  vitamin  C  is 
Sestroyed. 

The  ideal  milk  supply  would  of  course  be  milk  obtained  from 
perfectly  healthy  cows  under  the  cleanest  conditions,  consumed 
nmediately  with  the  least  possible  manipulation,  but  in  a  highly 
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urbanised  country  such  as  England  this  is  impossible,  and  without 
some  process  for  preserving  the  keeping  quality  of  milk  a  propor¬ 
tion  of  the  population  would  be  fprced  to  curtail  or  even  do 
without  a  very  important  food.  By  subjecting  the  average  milk  of 
this  country  to  pasteurisation,  the  destruction  of  any  pathogenic: 
organisms  is  virtually  assured  and  its  keeping  qualities  are 
improved. 

Experimental  evidence  does  not  bear  out  the  assertion  that 
bacteria  grow  faster  in  pasteurised  than  in  raw  milk — the  rate 
of  bacterial  increase  is  approximately  the  same.  It  is  alleged  that 
pasteurisation  will  encourage  lack  of  cleanliness  in  milk  pro¬ 
duction,  but  this  is  not  so,  as  milk  so  stale  as  to  be  unfit  for  sale 
will  not  have  its  flavour  improved  by  pasteurisation — moreover, 
only  a  milk  sufficiently  clean  before  pasteurisation  would  comply 
with  the  requirements  of  a  bacterial  count  after  pasteurisation. 

The  nutritive  qualities  of  milk  do  not  appear  to  suffer 
appreciable  change  from  pasteurisation ,  except  in  respect 
of  anti- scorbutic  property ,  which  can  be  corrected  by  orange 
juice.  It  is  held  by  some  that  changes  referred  to  in  the  physical 
and  chemical  characters  are  indicative  of  possible  subtle  alterations 
in  nutritive  value,  not  easily  detected  or  estimated,  which  are 
perhaps  of  far-reaching  importance.  Even  assuming,  however, 
some  depreciation  of  these  hypothetical  nutritive  values,  it  is  not 
unreasonable  to  assume  that  the  impairment  would  be  of  the 
same  order  as  in  those  characteristics  capable  of  observation, 
i.e.,  partial  and  slight  impairment  rather  than  complete  destruction, 
and  from  a  practical  standpoint  the  positive  advantages 
of  pasteurisation  outweigh  any  possible  slight  deprecia¬ 
tion  of  tiutritive  elements ,  the  existence  of  which  is  hypo¬ 
thetical.  Extensive  experience  of  feeding  children  on  pasteurised 
milk  shows  it  to  be  as  well  borne  by  them  as  raw  milk  and  (except  r 
in  anti-scorbutic  property)  equally  nutritious. — Notes  on  thei 
Pasteurisation  of  Milk,  by  J.  M.  Hamill,  Rep.  publ.  Hlth  med _ 
Subj .,  Lond.}  No.  17,  1923. 

The  changes  undergone  by  milk  as  a  result  of  pasteurisation  by  the  holder, 
process  may  be  summarised  as  follows:  ability  of  fat  globules  to  separate  out 
is  impaired,  causing  slight  diminution  in  the  cream  line:  about  5%  off 
the  albumin  is  coagulated:  there  is  an  alteration  in  the  equilibrium  between  the 
calcium  and  phosphate  ions,  a  diminution  of  about  5%  occurring  in  the  soluble 
fractions;  the  sensitivity  of  calcium  caseinate  to  rennin  coagulation  is  affected, 
the  coagulation  time  being  shorter,  and  the  rennin  coagulum  is  of  a  looser 
texture  than  in  raw  milk;  vitamin  C  is  destroyed  to  the  extent  of  about  50%^ 
the  pathogenic  organisms  that  may  be  present,  together  with  a  variable  proportion: 
of  non-pathogenic  bacteria,  are  killed.  The  effect  on  enzymes ,  bactericidati 
property ,  antibodies  and  lactic  acid  bacteria  dismissed  as  irrelevant - 
No  diminution  in  nutritive  value  occurs  as  a  result  of  pasteurisation  that  cannot 
easily  be  remedied  by  the  simple  addition  of  orange  or  lemon  juice  and  codi 
liver  oil. — J.  D.  Stirling  and  J.  H.  Blackwood,  Hannah  Dairy  Res.  Instit.,. 
Glasgow,  Brit.  med.  J.,  i/1933,  792. 

The  process  may  be  approximately  carried  out  by  plugging  convenient 
sized  bottles  filled  with  the  quantity  for  one  meal,  heating  in  a  pan  surrounded: 
with  water  to  nearly  boiling-point,  removing  from  the  fire,  covering  with  a  clean- 
cloth  and  allowing  to  stand  for  half-an-hour.  Then  cool  rapidly,  and  store  in  a: 
cool  place. 
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Thermal  Death-point  of  the  Tubercle  Bacillus  in  Milk. 

As  a  result  of  experiments  the  following  conclusions  have  been  drawn: 

(1)  By  using  25  strains  of  tubercle  bacillus  no  wide  difference  in  the  death- 
point  was  found. 

(2)  The  thermal  death-point  is  practically  similar  for  human  and  bovine 
types. 

(3)  Previous  variations  in  results  due  to  too  little  care  in  carrying  out 
experiments. 

(4)  20  minutes  exposure  at  60°C.  required  to  prevent  milk  so  treated  carrying 
infection  to  the  guinea-pig. 

(5)  5  minutes  at  70°C.  required  to  ensure  the  same  result. 

(6)  Of  the  two  combinations  of  time  and  temperature  factors  the  former 
excels  the  latter  when  the  food  value  of  the  treated  milk  is  also  considered. 

(7)  Until  bovine  tuberculosis  can  be  stamped  out  at  its  source  pasteurisation 
is  the  only  safe  method  of  rendering  milk  safe  for  human  consumption. — 
F.  W.  Campbell  Brown,  Lancet,  ii/ 1 923,  321. 

The  raising  to  190°F.  makes  milk  perfectly  safe  from  contamination  with 
B.  tuberculosis,  and  this  does  not  impair  its  nutritive  value. — N.  Raw,  Brit, 
med.  J.,  i/1921,  596. 

Pasteurisation  at  145°F.  for  30  minutes  ensures  anon-infective  milk  so  far  as 
T.B.  is  concerned. — R.  G.  White,  Lancet,  i/1926,  222.  Pasteurisation  in  closed 
vessels  at  that  temperature  for  30  minutes,  then  cooling  to  under  40°F.  renders 
the  milk  free  from  tubercle  bacilli  and  all  other  pathogenic  bacteria. — S.  G. 
Moore,  Brit.  med.  J.,  ii/ 1 926,  855. 

The  number  of  bacteria  reduced  by  pasteurisation  is  often  only  slight  as 
compared  with  raw  milk  and  a  tremendous  increase  may  take  place  during  the 
cooling  process. — Prof.  J.  M.  Beattie,  Proc.  Nat.  Milk  Conf.  on  Pasteurisation, 
Lond.,  1923 — quoted  by  C.  Dukes,  Bacteriology  of  Food,  1925. 

The  organisms  found  in  milk  may  be  classed  as  follows: — (i)  Acid 
producing  (100  varieties),  the  principal  member  of  which  is  B.  acidi  lactici; 

(ii)  B.  acidi  butyrici  (has  very  resistant  spores,  not  killed  by  pasteurisation); 

(iii)  those  responsible  for  fermentation  to  alcohol,  as  koumiss,  butter  milk, 
red  milk,  blue  milk,  etc.;  (iv)  the  mould  Oidium  albicans  produces  thrush  in 
infants’  mouths;  (v)  B.  tuberculosis  (vi)  Streptococci  associated  with  contagious 
mammitis;  (vii)  B.  diphtherice\  (viii)  B.  coli  communis  and  B.  typhosus. 

Alilk-borne  infections.  Discussion  by  the  Section  of  Bacteriology,  B.M.A. 
Cent.  Meeting,  1932.  (Brit.  med.  J.,  ii/ 1 932,  314). 

Milking  machines  satisfactory  when  in  good  condition,  but  a  mechanical 
defect  or  faulty  cleaning  might  result  in  a  very  heavy  pollution  of  milk. — Otto 
Moltke.  Streptococcal  mastitis  very  common  in  milch  cows;  20%  of  the  mastitis 
in  cows  might  be  due  to  streptococci  of  human  origin. — F.  C.  Minett.  Contagious 
abortion  very  common  among  cattle  in  this  country  and  probably  half  our  herds 
contained  infected  cows.  Pasteurisation  the  only  safeguard. — Sir  W.  Dalrymple- 
Champneys.  Of  retailed  raw  milk  samples  about  one-sixth  contained  tubercle 
bacilli  and  over  one-third  Brucella  abortus. — C.  P.  Beattie. 

Properly  controlled  pasteurisation  of  milk  affords  a  definite  safeguard  against 
milk-borne  infection,  but  the  eradication  of  bovine  tuberculosis  and  contagious 
abortion  is  infinitely  preferable. — S.  R.  Douglas,  Brit.  med.  J.,  ii/1932,  198. 

Epidemic  sore  throat  at  Brighton — traced  to  milk.  Seven  fatal  cases. — Brit, 
med.  J.,  i/1930,  128. 

No  milk-borne  epidemic  traced  to  pasteurised  milk  or  cream.  The  septic 
sore  throats  at  Brighton  were  due  to  raw  milk. — P.  B.  Tustin,  Brit.  med.  J., 
ii/ 1 930,  586. 

A  milk-borne  epidemic  of  septic  sore  throat  in  Portland,  Oregon.  487  cases 
and  22  deaths  caused  by  drinking  raw  milk  from  one  dairy.  Similar  strains 
of  haemolytic  streptococcus  of  human  type  obtained  in  almost  pure  culture 
from  the  inflamed  udder  of  a  cow,  from  one  milker’s  throat  and  from  the  throats 
of  numerous  sore  throat  patients  and  contacts.— R.  L.  Benson  and  H.  J.  Sears, 
./.  Amer.  med.  Ass.,  per  J.  trop.  Med.  (. Hyg .),  1923,  257. 

Outbreak  of  milk  poisoning  in  Aberdeen  affecting  300  persons — acute 
diarrhoea  and  vomiting,  but  no  deaths — traced  to  milk  containing  organisms 
of  typhoid-dysentery  group,  apparently  derived  from  a  byre  or  farm  worker. 
—Brit.  med.  J.,  ii/ 1 925,  229. 
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While  26  samples  of  certified  milk  were  free  from  tubercle  bacilli,  17  of  the 
samples  contained  Br.  abortus  and  16  mastitis  streptococci.  Of  39  Grade  A 
(T.T.)  samples  1  contained  tubercle  bacilli,  31  Br.  abortus  and  29  mastitis 
streptococci.  Of  43  samples  taken  from  raw  milk  coming  to  London  in 
3000-gallon  tanks  every  one  contained  virulent  tubercle  bacilli  and  27 
Br.  abortus.  After  pasteurisation  not  a  single  one  contained  either  of  these 
organisms  in  the  living  state. — F.  C.  Minett  and  E.  J.  Pullinger,  Brit.  med.  J., 
ii/ 1 933,  1080. 

5483  samples  of  milk  coming  into  and  distributed  in  Aberdeen,  Dundee, 
Edinburgh  and  Glasgow  were  examined  for  tuberculous  infection  by  the  Hannah 
Dairy  Research  Institute  (Spec.  Rep.  ser.  med.  Res.  Coun.,  Lond.,  No.  189). 
Composite  churn  samples  of  raw  milk  from  individual  farms  were  infected  to 
the  extent  of  10%;  raw  tank-milk  samples  37-5%;  flash-pasteurised  milk  8-2%; 
holder-pasteurised  milk  2-8%;  and  retailed  milk  rather  over  5%.  Of  714 
samples  of  certified  and  Grade  A  (T.T.)  raw  milk  only  one  sample  was  infected. 
All  the  positive  samples  from  holder-pasteurised  milk  were  taken  from  three  types 
of  plants,  the  remaining  five  types  yielding  perfectly  satisfactory  milk;  faulty 
pasteurisation  probably  due  to  improper  design  of  plant  or  inefficient  operative 
procedures. — Brit.  med.  J.,  ii/ 1 933,  1225. 

Of  101  samples  of  milk  from  45  tuberculin-tested  herds,  1  contained  tubercle 
bacilli  and  70  Br.  abortus.  Samples  from  63  3000-gallon  rail  tanks  showed 
all  to  be  contaminated  with  tubercle  bacilli  and  53  with  Br.  abortus.  Neither 
organism  survived  pasteurisation  in  corresponding  samples.  Samples  of  tank 
milk  had  to  be  diluted  from  io  to  iooo  times  before  tuberculous 
infectivity  for  guinea-pigs  ivas  lost.  Samples  of  udder  milk  from  cows 
with  tuberculous  mastitis  could  be  diluted  one  million  times  with  clean  milk 
without  infectivity  for  guinea-pigs  being  destroved. — E.  J.  Pullinger,  Lancet, 
i/1934,  970. 

Copper  in  Milk.  Minute  amounts  of  copper  added  to  milk  appreciably 
reduce  the  anti-scorbutic  vitamin  in  the  course  of  heating.  Where  the  pasteur¬ 
ising  plant  is  not  in  good  repair  or  is  not  well  cared  for,  there  exists  real  danger 
of  copper  contamination,  which  may  accelerate  the  destruction  of  accessory 
food  factors. — Brit.  med.  J.,  i/1924,  874;  see  also  Brit.  chem.  Abstr.  (A),  1928, 
1152. 


Raw  Milk  v.  Pasteurised 

That  there  is  a  danger  of  wide-spread  pasteurisation  affecting  the 
health  of  children  cannot  be  denied.  The  diminished  vitamin  supply  can 
be  made  good,  but  the  means  or  the  opportunity  to  supplement  the  diet  in  this 
way  are  not  always  available.  The  alteration  in  the  relationship  of  the  diffusible 
and  non- diffusible  lime  salts  on  heating  milk  is  also  important  from  the 
bone-formation  view.  26-4%  of  the  total  calcium  in  fresh  milk  is  diffusible 
and  in  pasteurised  milk  it  is  20-4%.  Experiments  in  New  York  as  to  the  relative 
efficiency  of  certified  and  pasteurised  milk  showed  that  the  former  alone  gave 
greater  increase  in  body  weight  in  babies  than  the  latter,  whether  alone  or  with 
orange-juice  and  cod-liver  oil — the  increase  writh  certified  milk  was  14%, 
with  pasteurised  milk  alone  l-7%,  plus  orange-juice  7-9%,  and  plus  orange- 
juice  and  cod  liver  oil  9-5%.  Other  experiments  showed  that  pasteurisation 
causes  precipitation  of  the  calcium,  which  adheres  to  the  sides  of  the  vessel — 
with  rats  fed  on  pasteurised  milk  the  growth  was  half  normal,  while  those  fed 
on  pasteurised  milk  plus  washings  from  the  vessels  showed  normal  growth. 
I  he  indiscriminate  use  of  pasteurised  milk  by  the  great  majority  of  the  population 
is  not  to  be  recommended. — C.  Maddock  (Hon.  Sec.,  Grade  A  (T.T.)  Milk 
Producers  Assn.),  Lancet ,  i/1927,  54. 

A  comparison  of  a  group  of  1920  children  who  had  received  no  milk  whatever 
but  heated  milk,  with  a  group  of  children  fed  on  raw  milk  for  more  than  half  their 
lives  showed  the  height  and  weight  curves  to  be  practically  identical. — Publ. 
Hlth  Rep.,  Wash.,  1932,  No.  39,  Brit.  med.  J.,  ii/1932,  849. 

There  are  no  human  experiments  which  demonstrate  that  pasteurised  milk 
is  less  nutritive  to  the  young  child  than  raw  milk,  while  there  is  a  vast  mass  of 
clinical  experience  to  show  that  heated  milk  has  been  consumed  for  years 
by  infants  and  young  children  without  any  detectable  deterioration 
in  the  nutritive  condition— W.  G.  Savage,  Lancet,  i/1933,  429,  485. 
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The  Lanarkshire  Milk  Experiment . 

Children  of  the  same  initial  height  and  weight  within  fixed  limits,  showed 
that'(l)  extra  milk  (raw  or  pasteurised)  generally  increased  the  gain  in  height 
over  controls  to  an  equal  extent,  except  that  on  pasteurised  milk  older  girls 
gained  more  than  younger  girls;  (2)  extra  milk  increased  gain  in  weight,  more  in 
girls  than  in  boys,  more  in  older  girls  than  in  younger  and  the  difference 
associated  with  age  was  greater  with  raw  milk  than  with  pasteurised;  (3)  on  the 
selected  material  there  was  no  evidence  of  the  superiority  of  either 
raiu  or  pasteurised  milk  in  increasing  growth  rate . — E.  M.  Elderton 
Ann.  Eugen.,  Camb.,  1933,  5,  32 6. 

There  is  no  significant  difference  in  the  gastric  digestion  of  boiled  and  raw 
milk,  and  it  may  be  concluded  that  digestion  of  milk  is  not  adversely 
affected  by  boiling. — J.  W.  Ogilvie  and  O.  D.  Peden,  Lancet,  ii/ 1 934,  78. 

The  Milk  Marketing  Board  is  arranging  for  a  careful  investigation  to  be  made 
of  the  merits  of  fresh  milk  and  pasteurised  milk  for  general  consumption.  While 
pasteurisation  may  have  become  a  commercial  necessity  in  dealing  with  large 
quantities  of  milk  brought  from  a  distance,  there  is  a  strong  case  for  encouraging 
the  distribution  of  reliable  milk,  such  as  milk  from  accredited  herds,  in  the 
natural  state. — Sir  Arnold  Wilson,  M.P.,  at  the  annual  general  meeting  of 
Milk-recording  Societies  ( The  Times,  25/3/1935). 

Detection  of  Pasteurisation 

To  5  ml.  of  the  milk  add  1  ml.  of  benzidine  acetate  solution  1  %  and  a  drop 
of  acetic  acid;  after  shaking,  3  ml.  of  H202  are  run  on  to  the  surface  of  the 
mixture. 

Unheated  milk  gives  ...  ...  ...  ...  ...  Blue  colour. 

Heated  milk,  about  80°  ...  ...  ...  ...  Faint  blue. 

Heated  milk,  above  70°  ...  ...  ...  ...  No  colour. 

Arnold’s  Test  gives  similar  reactions,  an  old  tincture  of  guaiacum  being 
used  as  reagent,  and  dropped  on  to  the  surface  of  the  milk.  Freshly  prepared 
tincture  requires  the  addition  of  hydrogen  peroxide. 

A  Bacteriological  Test  to  Detect  Pasteurised  Food.  When  food  has 
been  pasteurised  at  60°,  subsequent  heating  to  any  temperature  less  than  this 
does  not  appreciably  reduce  the  number  of  bacteria,  but  heating  above  60° 
would  considerably  reduce  the  number.  On  the  other  hand,  the  bacteria  in 
unpasteurised  food  are  reduced  progressively  as  temperature  rises  from  50° 
to  60°. — C.  E.  Dukes,  Brit.  med.  J.,  ii/ 1 929,  907. 

Phosphatase  Test  for  Efficiency  of  Pasteurisation.  It  is  well  known 
that  if  the  British  Official  Stipulations  regarding  pasteurisation  are  properly 
carried  out  any  pathogenic  organisms  which  are  likely  to  be  present  in  ordinary 
raw  milk  are  destroyed,  and  that  with  a  margin  of  safety.  Hitherto  no  satisfactory 
method  has  been  available  for  controlling  the  efficiency  of  the  process  by  examina¬ 
tion  of  the  product.  Such  a  test  has,  it  is  believed,  been  discovered,  and  it  is 
described  in  some  detail  elsewhere  (Graham  and  Kay,  J.  Dairy  Res.,  1935,  6). 
(In  the  press).  It  depends  on  the  finding  that  phosphatase,  an  enzyme  whose 
presence  and  quantity  can  be  detected  and  determined  readily  and  which  is 
present  in  all  raw  milk,  has  the  extremely  convenient  property  of  being  almost 
completely  destroyed  by  “legal”  pasteurisation,  but  not  being  completely 
destroyed  if  the  milk  is  heated  at  a  lower  temperature  than  145°F.  or  for  a 
shorter  period  than  thirty  minutes  (Graham  and  Kay,  ibid.,  1933,  5,  54).  Over 
all  ranges  of  temperature  and  time  My co -bacterium  tuberculosis  is  destroyed 
rather  more  quickly  than  the  phosphatase,  so  that  a  heated  milk  which  does  not 
contain  the  enzyme  has  presumably  been  sufficiently  heated  to  destroy  any  M. 
tuberculosis  originally  present  and  hence  (North  and  Park,  Amer.  J.  Hyg., 
1927,  7)  all  the  common  pathogenic  organisms. 

A  table  is  given  showing  the  results  of  the  phosphatase  test  on  designated 
pasteurised  milk  sold  to  the  public  or  to  children  under  the  “milk  in  schools” 
scheme  in  London  Boroughs  and  elsewhere.  The  authors  consider  that  their 
recent  application  of  the  test  permits  the  following  statements: — 

(1)  “A  large  number  of  pasteurising  plants  of  all  sizes  both  in  London  and 
elsewhere  are  either  inherently  functionally  inefficient  or  unsatisfactorily  operated. 

(2)  “The  properly  designed  and  supervised  plants,  whether  large  or  small, 
provide  a  satisfactory  product.  The  phosphatase  test  has  proved  a  valuable  aid 
in  this  supervision. 

(3)  “Of  the  large  firms  a  majority,  but  by  no  means  all,  use  efficient  plants 
and/or  methods. 
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(4)  “The  milk  sold  to  school-children  as  ‘pasteurised’  appears,  in  a  large 
proportion  of  the  cases  examined,  to  have  been  pasteurised  in  a  particularly 

amateurish  way.  _  ,  .  ^  ^  ... 

(5)  “In  view  of  the  large  percentage  of  designated  pasteurised  milks  on 

the  market  which  have  been  grossly  underheated  it  is  particularly  desirable 
that  all  milk,  and  especially  milk  which  is  to  be  consumed  by  school-children, 
should  reach  a  reasonable  hygienic  standard  say  Grade  A  before  pasteurisa¬ 
tion.”—  H.  D.  Kay  and  F.  K.  Neave,  Lancet,  i/1935,  1516 

Faulty  pasteurisation.  There  is  reason  to  believe  that  much 
pasteurisation  is  pasteurisation  in  word  only  and  not  in  fact .  In  some 
cases  pasteurising  appliances  are  badly  designed  and  in  others  carelessly  and 
improperly  operated,  so  that  the  milk  is  not  really  pasteurised  and  may  contain 
living  tubercle  bacilli.  Local  authorities  should,  satisfy  themselves  on  these 
points  before  issuing  licences.  A  useful  indication  of  efficient  working  of  a 
plant  is  given  by  the  B.  coli  content  of  the  finished  milk,  but  samples  must  be 
taken  on  issue  from  the  holder  of  the  pasteurising  plant.  B. coli  should 
be  absent  immediately  after  pasteurisation.  Rep.  med.  Offr  Minist.  Hlth, 
Lond.,  1933,  170. 

The  Supervision  of  Milk  Pasteurising  Plants,  by  Sir  W.  Dalrymple- 
Champneys,  Bt. — Rep.  publ.  Hlth  med.  Subj.,  No.  77,  1935. 

BACTERIOLOGICAL  TESTS  FOR  GRADED  MILK 

Memo.  139/Foods  (Ministry  of  Health,  1929) 

Standards 


1.  The  following  bacteriological  standards  for  the  various 
classes  of  graded  milk  are  prescribed  by  the  Milk  (Special 
Designations)  Order,  1923: — 

Certified  Milk  and  The  milk  must  not  contain  more  than 
Grade  A  Milk  30,000  organisms  per  ml.,  and  must 

Pasteurised.  not  contain  coliform  bacillus  in  1/10 


Grade  A  ( Tuberculin 
Tested)  Milk  and 
Grade  A  Milk. 

Pasteurised  Milk. 


ml. 

The  milk  must  not  contain  more  than 
200,000  organisms  per  ml.,  and  must 
not  contain  coliform  bacillus  in  1/100 
ml. 

The  milk  must  not  contain  more  than 
100,000  organisms  per  ml. 


Sampling 

2.  Where  the  milk  to  be  sampled  is  contained  in  bottles  each 
sample  should  consist  of  one  bottle  (with  seal  unbroken)  taken 
anywhere  between  the  place  of  bottling  and  the  consumer.  Where 
the  milk  to  be  sampled  is  not  contained  in  bottles,  samples  should 
be  taken  and  despatched  in  specially  sterilised  4-oz.  or  6-oz. 
bottles,  each  bottle  being  properly  fastened  and  sealed. 

3.  On  collection,  the  bottles  must  be  transferred  forthwith  to 
a  carrying-case  and  well  packed  in  ice,  and  must  be  kept  in  this 
condition  until  plated  at  the  laboratory.  (This  precaution  may 
be  dispensed  with  only  if  the  bacteriologist  considers  it  unnecessary 
on  account  of  the  proximity  of  the  laboratory  to  the  place  in  which 
the  samples  are  collected.) 

4.  If  the  plates  are  not  made  within  30  hours  of  the  time  of 
milking  or,  in  the  case  of  pasteurised  milk,  of  the  time  of 
pasteurisation,  the  additional  time  must  be  stated  on  the  report, 
and  in  any  case  must  not  exceed  12  hours. 
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LABORATORY  TECHNIQUE 

5.  In  order  that  the  results  obtained  by  different  bacteriologists  engaged  in 
the ,  examination  of  official  samples  of  graded  milk  may  be  comparable,  the 
adoption  of  a  strictly  uniform  technique  is  highly  desirable.  The  technique 
described  below  has  been  found  to  be  satisfactory,  and  should  for  this  reason 
be  universally  adopted. 

Medium  for  Plates 

6.  To  prepare  the  medium  take — 

Tap  water  ...  ...  ...  ...  ...  1000  ml. 

Peptone  ...  ...  ...  ...  ...  5  g. 

Lemco  ...  ...  ...  ...  ...  3  g. 

7.  Dissolve  by  heat  and  filter  hot  through  paper,  add  15  g.  agar  (best  quality, 
clean);  dissolve  by  heat,  titrate  with  phenolphthalein.  The  reaction  will  usually 
fall  between  +5  and  +10  on  Eyre’s  scale,  and  the  medium  may  then  be  used 
without  any  further  adjustment  of  titre.  If  a  batch  does  not  fall  within  these 
limits,  it  should  be  brought  within  them  by  adding  the  minimum  amount  of 
acid  or  alkali. 

8.  Cool  to  45°,  then  bring  to  boiling-point  and  filter  through  paper  or  absorbent 
cotton  until  clear.  Eggs  must  not  be  used  for  clearing. 

'9.  Distribute  in  flasks  and  sterilise  for  30  minutes  at  15  lb.  pressure,  or  for 
20  miputes  on  three  successive  days  in  the  Koch  steriliser. 

Dilutions 

10.  Dilutions  of  (a)  1:10,  ( b )  1:100  and  ( c )  1:1000  should  be  made  in  bottles 
containing  accurately  measured  quantities  of  sterile  water  and  fitted  with  glass 
stoppers;  or  by  some  other  means  which  makes  shaking  possible.  The  dilution 
should  be: — 

(a)  90  ml.  of  water  plus  10  ml.  of  milk; 

( b )  90  ml.  of  water  plus  10  ml.  of  the  (a)  dilution; 

(c)  90  ml.  of  water  plus  10  ml.  of  the  ( b )  dilution. 

11.  At  least  two  pipettes  are  required  for  each  sample,  one  for  dilution  (a),  and 
another  for  dilutions  ( b )  and  (c);  the  latter  pipette  should  be  washed  out  ten 
times  in  each  dilution  as  it  is  made.  Alternatively,  a  separate  pipette  may  be 
used  for  each  dilution.  Straight-sided  pipettes  (not  bulbed)  should  be  used. 

12.  In  making  dilutions  the  original  sample  and  each  dilution  bottle  must  be 
shaken  25  times,  each  shake  being  an  up-and-down  motion,  with  an  excursion 
of  about  1  foot. 

In  making  the  plate,  put  the  required  quantity  of  diluted  milk  into  a  sterile 
tube  (5  in.  by  1  in.)  and  add  about  15  ml.  of  melted  agar  ccoled  to  45°; 
then  pour  the  mixture  into  a  Petri  dish  (3£  in.  internal  diameter).  The  depth 
of  the  agar  in  each  Petri  dish  should  be  uniform. 

13.  Not  more  than  half  an  hour  should  elapse  between  the  dilution  of  the  milk 
and  the  pouring  of  the  plate. 

14.  After  the  agar  has  thoroughly  hardened,  incubate  for  48  hours  at  37°. 

Counting  of  Colonies 

15.  If  among  the  different  dilutions  there  are  plates  containing  from  30  to 
300  colonies,  these  should  all  be  counted,  and  the  number,  multiplied  by  the 
dilution,  reported  as  the  final  count.  If  there  are  no  plates  within  these  limits, 
that  which  comes  nearest  to  300  should  be  counted.  No  plate  that  contains 
less  than  20  colonies  should  be  counted,  unless  there  are  no  plates  with  a  larger 
number.  If  the  number  of  colonies  on  a  plate  is  over  300,  a  part  of  the  plate  may 
be  counted  and  the  whole  plate  averaged. 

“Coli”  Tests 

16.  For  Certified  milk  and  Grade  A  milk  Pasteurised:  three  tubes,  each 
containing  10  ml.  of  bile-salt  lactose  peptone  water,*  and  a  Durham’s  fermenta¬ 
tion  tube,  should  be  inoculated  each  with  1/10  ml.  of  the  sample  under  examina¬ 
tion,  and  incubated  at  37°.  For  Grade  A  (Tuberculin  Tested)  and  Grade  A 
milk,  three  tubes  should  each  be  inoculated  with  1/100  ml.  of  the  milk. 

#  This  should  be  prepared  as  follows: — 5  grammes  each  of  sodium  tauro- 
cholate  and  lactose,  20  grammes  of  peptone,  and  1  litre  of  water  are  heated 
together  until  the  solids  are  dissolved.  The  mixture  is  filtered  and  sufficient 
strong  neutral  litmus  solution  is  added  to  give  a  distinct  colour.  The  medium 
is  then  distributed  into  fermentation  tubes,  and  sterilised  by  steaming  for 
20  minutes  on  3  successive  days. 
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17-.  An  uninoeulated  control  tube  should  also  be  incubated, 

18.  The  tubes  should  be  examined  for  acid  and  gas  production  at  the  end  of 
•18  hours.  The  milk  is  regarded  as  satisfactory  in  respect  of  this  test  if  two  out 
of  the  three  tubes  are  found  to  be  free  from  acid  plus  gas  after  48  hours 1 
incubation. 

Reports 

19,  The  results  of  both  bacteriological  examinations  should  be  recorded  on  a 
form  similar  to  that  contained  in  the  Appendix  to  this  Memorandum,  and  the 
report  should  be  sent  to  the  Ministry  or  the  Licensing  Authority  immediately 
on  the  completion  of  the  examination. — Ministry  of  Health,  Whitehall,  S.W.l, 
February,  1929. 

Until  a  more  standard  practice  is  adopted  by  bacteriologists  (e.g.,  a 
faithful  carrying  out  of  the  technique  for  examination  of  graded  milks  as  set  out 
in  Memo.  39/Foods  by  the  Ministry  of  Health)  little  value  can  be  placed  upon 
reports  received,  and  both  time  and  money  are  being  wasted  in  submitting 
milk  samples  for  examination.  A  quart  bottle  of  pasteurised  milk  was  shaken 
and  divided  into  6  parts  in  sterile  bottles,  two  of  which  were  submitted  to  each 
of  three  laboratories.  One  report  gave  a  bacterial  count  of  9270  per  ml.  and 
another  3,400,000  per  ml.  for  the  same  milk,  and  the  results  obtained  from  one 
laboratory  were  147,000  and  3,400,000.  To  withdraw  a  licence  upon  such 
unreliable  data  would  be  most  unjust.  It  is  possible  that  the  milk  in  some  cases 
is  insufficiently  shaken  before  examination;  more  uniform  results  would  be 
obtained  by  the  use  of  a  mechanical  shaker  working  at  a  uniform  speed. — J.  B. 
Howell  (M.O.H.,  Hammersmith),  Brit.  med.  J.,  ii/ 1 934,  883. 

The  best  commercial  milk  can  maintain  a  standard  of  less  than  10,000  colonies 
per  ml.  for  at  least  24  hours  after  milking.  It  maintains  its  sweetness  at  room 
temperature  for  average  of  6-2  days  in  winter  and  3-3  days  in  summer. — R.  S. 
Williams,  Lancet,  ii/ 1921,  1386;  see  also  R.  T.  Hewlett,  ibid.,  i/1922,  102. 

Test  for  Stale,  Sour  or  otherwise  Bad  Milk 

It  is  known  that  the  addition  of  hydrogen  peroxide  to  fresh,  pure,  clean 
milk  produces  only  slight  evolution  of  oxygen,  while  in  the  case  of  stale,  sour 
milk,  or  milk  containing  pus  or  blood  or  from  animals  suffering  from  inflamed 
udders,  fevers,  etc.,  the  test  produces  a  much  larger  quantity  of  oxygen  and 
that  more  rapidly. 

Experiments  showed  the  following  results: — 

(1)  With  new  milk  no  gas  evolution  in  the  first  j  hour.  During  the  next 
2  hours  about  0-5  ml.  evolved. 

(2)  With  sour  milk  (about  2  days  sour)  gas  evolved  at  once.  After  5  minutes 
1  ml.  of  gas,  after  30  minutes  5  ml.  In  the  next  two  hours  a  further  1  ml.  (The 
results  were  obtained  using  50  ml.  of  milk  in  a  Doremus  tube.) 

Test  for  Freshness  of  Milk  {Schmidt- Muller).  The  reagent,  which 
should  be  freshly  boiled  each  day,  consists  of  5  ml.  saturated  alcoholic  solution 
of  methylene  blue  (zinc  chloride  double  salt)  with  195  ml.  of  distilled  water. 
One  ml.  of  the  reagent  is  mixed  with  20  ml.  of  milk,  the  surface  sealed 
with  paraffin,  and  the  test-tube  then  kept  at  45°  to  50°.  Fresh  milk  should 
remain  blue  for  12  hours  or  more,  reduction  of  the  methylene  blue,  in  the 
absence  of  formalin,  being  due  to  bacterial  contamination.  If  the  solution  is 
decolorised  within  1  hour,  the  organisms  certainR  exceed  500,000  per  ml. — 
Kenwood. 

To  determine  whether  a  Sample  has  been  heated; 

o-Methylaminophenol  sulphate,  or  ^  Ortol  (which  is  a  mixture  of  this 
body  with  quinol  and  is  used  in  photography)  has  been  used  for  milk  testing. 
1  ml.  of  1  %  solution  is  added  to  1 0  ml.  of  milk  and  followed  by  1  drop  of  hydrogen 
peroxide  (10  vols.).  Raw  milk,  or  milk  that  has  not  been  heated  above  75°, 
gives  a  reddish-pink  colour. 

Heated  Milk.  1'he  following  modifications  may  also  be  used  to  decide 
whether  a  sample  has  been  sterilised  or  boiled.  Mix  3  ml.  of  milk  with  1  mb 
freshly  prepared  10%  hydroquinone  solution,  and  about  15  drops  of  hvdrogen 
peroxide.  A  rose  colour  appears  if  the  milk  has  not  been  heated  to’  a  high 
temperature,  but  otherwise  no  colour  forms,  since  heat  destroys  the  enzyme 
responsible  for  the  reaction.  The  Storch  test  consists  in  adding  a  drop  of 
hydrogen  peroxide  solution  and  2  drops  of  2%  paraphenylenediamine  solution 
to  5  ml.  of  milk,  and  shaking.  The  liquid  becomes  indigo-violet,  unless  the 
milk  has  been  heated  to  above  78°,  when  the  colour  remains  white. — Kenwood, 
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Neither  of  these  tests  is  very  conclusive.  The  hy droquinonc  must  be  fresh 
and  unoxidised — recrystallise  it  if  necessary. 

Cellular  Elements  present  in  milk  are  best  stained  by  Jenner’s  or  May- 
Grunwald’s  stain.  Sodium  chloride  of  either  0-7%,  0-8%  or  0-9%  not  suitable 
lor  washing  the  cells  deposited  by  centrifuge.  Washing  with  ox  serum  gave 
better  results,  causing  the  least  contraction  of  the  cells  of  any  of  the  wash 
liquors  tried. — Prof.  Hewlett,  Lancet ,  i/1915,  855. 

Normal  milk  contains  polynuclear  and  polymorphonuclear  leucocytes,  which 
may  be  mistaken  for  pus  cells;  as  many  as  54,300,000  per  ml.  have  been  observed 
in  an  apparently  normal  sample.  Mere  cell  counts  do  not  afford  a  true  criterion 
of  pathological  condition  of  the  udder;  on  the  other  hand  a  paucity  of  cells 
might  also  indicate  a  pathological  process. — Med.  Pr.,  i/1914,  457. 

All  milk  contains  leucocytes,  but  do  these  become  converted  into  pus  cells, 
and  how  distinguish  one  from  the  other?  The  cell  count  is  increased  in  milk 
taken  from  a  cow  which  is  drying  off,  but  the  condition  is  entirely  physiological, 
not  pathological.  Differential  staining  should  be  done  by  Jenner’s  method.  If 
an  abscess  is  deep,  and  has  infiltrated  the  gland,  its  presence  is  shown  by 
increased  number  of  phagocytic  cells;  if  acute,  the  phagocytic  activity  of  the 
numerous  cells  is  marked;  if  chronic,  and  beginning  to  be  shut  off  by  fibrous 
tissue,  the  polymorphonuclear  ceils  are  less  numerous  and  less  sharply  defined. 
The  other  cells  do  not  appear  to  be  increased  in  number. — P.  C.  Varrier-Jones , 
Lancet,  ii/ 1924,  537. 

MILK  PRESERVATIVES 

See  also  Food  Preservatives,  p.  458. 

By  the  Public  Health  ( Milk  and  Cream)  Regulations  1912,  which 
apply  to  the  whole  of  England  and  Wales,  the  use  of  preservatives  in  milk 
is  prohibited.  “No  person  shall  add,  or  order  or  permit  any  other  person  to 
add,  any  preservative  substance  to  milk  intended  for  sale  for  human  consumption, 
and  no  person  shall  sell  or  expose  or  offer  for  sale,  or  have  in  his  possession  for  the 
purpose  of  sale,  any  milk  to  which  any  preservative  substance  has  been  added.” 
Boric  Acid  in  Milk:  Detection  (1  in  500  will  preserve). 

This  is  detected  by  evaporating  and  incinerating  at  least  10  g.  of  the  milk 
and  acidifying  the  ash  with  dilute  hydrochloric  acid  (using  litmus).  A  strip 
of  turmeric  paper  is  now  placed  in  the  capsule,  so  as  to  be  only  partly  wetted 
by  the  liquid.  Evaporate  to  dryness  at  100°. 

If  boron  compounds  are  present,  the  part  immersed  in  the  liquid  will  turn 
brownish-red  (formation  of  rosocyanin).  On  moistening  with  a  drop  of  caustic 
soda,  green  and  purple  colours  will  be  produced.  On  re-acidifying  with 
hydrochloric  acid,  the  red  colour  is  restored,  and  is  again  changed  to  green  and 
blue  with  excess  of  alkali. 

Alternatively  make  the  milk  or  other  substance  just  alkaline  with  barium 
hydroxide  solution,  evaporate  and  incinerate.  Add  a  few  drops  of  dilute 
hydrochloric  acid,  a  saturated  solution  of  oxalic  acid  and  an  alcoholic  curcumin 
or  turmeric  solution,  dry  on  the  water-bath  and  take  up  with  a  little  alcohol. 
Boric  acid  or  its  salts  give  intense  magenta-red.  Reaction  is  different  from,  and 
far  more  delicate  than  the  ordinary  turmeric  test. — Kenwood. 

The  flame  test  is  well-known.  Evaporate  to  dryness,  treat  the  ash  with  a  few 
drops  of  strong  sulphuric  acid,  add  a  little  methyl  alcohol,  and  apply  a  light. 
The  alcohol  will  burn  with  green  at  the  edges  of  the  flame  (at  the  moment  of 
ignition  more  particularly).  Boric  acid  1  in  5000  is  shown  with  ease  by  this 
method  using  10  ml.  of  the  sample.  It  will  show  even  1  in  8000  but  with  some 
uncertainty. 

Borax  and  boric  acid  cannot  be  differentiated,  as  borax  alone  without  the 
use  of  sulphuric  acid  gave  the  colour  even  though  the  ash  of  the  milk  alone 
was  alkaline  to  phenolphthalein.  If  boron  is  found,  titration  of  the  ash  would  be 
the  only  means  of  concluding  in  which  form  it  existed  by  comparing  with  an 
average  milk  residue  boron  free. 

Determination  of  Boric  Acid,  Thomson’s  Method:  To  100  ml.  of 

milk  add  1  to  2  g.  of  sodium  hydroxide  and  evaporate  the  whole  to  dryness  in  a 
platinum  dish.  Char  thoroughly,  avoiding  a  strong  red  heat;  digest  the  contents 
of  the  dish  with  about  20  ml.  of  hot  water,  then  add  hydrochloric  acid  carefully 
drop  by  drop  until  the  solution  is  acid.  Transfer  the  contents  of  the  dish  to  a 
100  ml.  flask  keeping  the  volume  below  60  ml.,  add  0-5  g.  of  solid  calcium 
chloride,  and  a  little  phenolphthalein,  then  10%  caustic  soda  solution  until  a 
slight  permanent  pink  colour  is  produced.  Add  25  ml.  of  lime  water,  make 


426 


THE  EXTRA  PHARMACOPOEIA 


up  to  100  ml.  and  mix  well.  Filter  through  a  dry  filter  paper.  To  50  ml.  of  filtrate 
add  N/l  sulphuric  acid  until  the  pink  colour  disappears;  add  a  drop  of  methyl 
orange,  and  more  normal  acid  until  the  solution  is  just  neutral  to  methyl  orange. 
Boil  for  3  to  4  minutes.  Cool,  and  carefully  make  the  solution  neutral  to  methyl 
orange  with  N/10  alkali.  Add  sufficient  neutral  glycerin  to  ensure  that  a  third 
of  the  titrated  liquid  is  glycerin,  then  add  a  little  more  phenolphthalein,  and 
titrate  with  N/10  sodium  hydroxide,  each  ml.  of  which  is  equivalent  to  0-0062  g. 
of  boric  acid. 

For  a  modification  of  Thomson’s  method  used  in  the  Government  Laboratory, 
see  Analyst,  1923,  416. 

Formaldehyde  in  Milk:  Detection.  A  teaspoonful  will  preserve  10  gallons 
of  milk  for  3  days  in  hot  weather. 

A  large  addition  can  be  detected  by  warming,  but  it  is  better  to  distil 
the  milk;  the  distillate  has  the  odour  of  formaldehyde,  but  the  preservative  is 
not  wholly  volatilised  even  when  evaporated  to  dryness  at  100°.  In  employing 
colour  tests  for  formaldehyde  a  notably  weaker  reaction  is  obtained  when  milk 
containing  formaldehyde  is  distilled  and  the  distillate  tested  than  when  water 
containing  the  same  proportion  of  formaldehyde  is  similarly  treated. 

Schiff’s  Reagent. — Mix  40  ml.  of  0-5%  solution  of  magenta  with  250  ml. 
of  water,  add  10  ml.  of  sodium  bisulphite  solution  sp.  gr.  1-375,  and  then 
10  ml.  of  pure  strong  sulphuric  acid;  allow  to  stand  for  some  time,  when  it  will 
become  colourless.  It  may  also  be  prepared  when  required  for  use  by  adding 
sufficient  of  a  solution  of  sulphurous  acid  to  decolourise  some  of  the  magenta 
solution.  If  the  sulphurous  acid  is  added  in  large  excess,  traces  of  formaldehyde 
will  not  be  indicated.  Reddish-violet  colour  proves  presence  of  formaldehyde. 
Other  aldehydes,  including  aromatic  aldehydes ,  also  give  the  reaction. 

It  is  better  to  distil  as  above  mentioned  or  to  use  Hehner’s  Test,  i.e.,  purplish- 
violet  ring  on  layering  milk  on  to  strong  sulphuric  acid ;  but  this  is  also  a  group 
reagent  for  various  aldehyde  bodies. 

The  presence  of  formaldehyde  1  part  in  200,000  can  be  detected  with  this  test 
also  by  the  following  modification: — 

If  to  the  distillate  from  a  sample  of  milk  one  drop  of  a  dilute  aqueous  solution 
of  phenol  is  added  and  the  mixture  poured  upon  some  strong  sulphuric  acid  in 
a  test  tube,  a  bright  crimson  ring  appears. 

Phloroglucin  Test. — To  5  or  10  ml.  of  the  milk  add  5  drops  of  1  %  aqueous 
phloroglucin  solution;  shake  and  add  5  drops  of  sodium  hydroxide  solution 
(30%).  Salmon  colour  (not  yellowish  tint)  indicates  addition  of  formaldehyde. 
This  test  will  shozv  1  of  formaldehyde  ( actual )  in  50,000  of  milk. 

Rimini’s  Test. — A  satisfactory  confirmatory  test,  being  almost  specific  for 
formaldehyde.  For  method  of  applying  see  “Formaldehyde  in  Urine.”  This 
test  will  sho  u  1  of  formaldehyde  ( actual )  in  100,000  of  milk. 

Formaldehyde  added  to  foods  tends  to  derange  metabolism.  Wiley  in  United 
States  investigated  the  effects  of  doses  of  100  to  200  milligrammes  of  formaldehyde 
(given  with  milk)  on  12  men  during  15  days,  the  total  being  2-5  g.  to  each  man. 
Burning  in  throat,  itching  rash,  retardation  of  nitrogen  and  sulphur  metabolism, 
acceleration  of  phosphorus  metabolism,  and  loss  in  bodyweight  were  observed. 
Apart  from  harmfulness  as  a  milk  preservative,  its  use  is  inadvisable,  as  in  dilute 
solution  it  prevents  the  growth  of  acid-forming  bacteria  while  not  retarding 
many  harmful  organisms. 

Determination  of  Formaldehyde.  The  method  of  Shrewsbury  and  Knapp 
C Analyst ,  1909,  12)  may  be  used  for  estimating  the  amount  of  formalhyde  in  a 
sample  of  milk.  The  following  modification  has  been  found  to  give  very  satis¬ 
factory  results. 

The  reagent  (100  ml.  of  concentrated  hydrochloric  acid  and  0-1  ml.  of  concen¬ 
trated  nitric  acid)  becomes  yellow  very  rapidly  and  masks  the  colour  given  by 
the  formaldehyde.  To  overcome  this  the  acids  are  added  separately  to  the  milk, 
and  the  whole  then  mixed.  Add  10  ml.  of  hydrochloric  acid  to  5  ml.  of  the 
sample  contained  in  a  test-tube,  then  add  1  drop  of  5N  nitric  acid  from  a  pipette, 
shake  and  place  in  a  water-bath  at  50°  for  10  minutes.  The  tube  must  not 
be  allowed  to  touch  the  bottom  of  the  water-bath.  A  series  of  tubes  with  fresh 
milk  containing  added  amounts  of  formaldehyde  ranging  from  less  than  1  to,  say, 
10  parts  per  million  should  be  treated  exactly  as  above,  a  blank  experiment  with 
the  milk  used  being  put  on  at  the  same  time  to  ensure  its  freedom  from  formal¬ 
dehyde.  After  10  minutes  the  tubes  are  removed  from  the  bath,  and  the 
intensity  of  the  violet  colour  in  the  sample  compared  with  that  of  the  standards. 
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To  prepare  standards .  Determine  the  formaldehyde  in  the  formaldehyde 
solution.  Say  40%. 

0-4 

A.  Dilute  1  ml.  to  100  ml.  .-.  1  ml.  of  A  contains  y^-  =  0-004  g. 

B.  Dilute  1  ml.  of  A  to  100  ml.  .*.  1  ml.  of  B  contains0^4  =  0-00004  g. 

Each  0-1  ml.  of  B  made  up  to  5  ml.  with  milk  represents  0-8  parts  of 
formaldehyde  per  million. 

CONDENSED  MILK 

The  changes  in  the  condition  of  the  milk  as  a  result  of  condensa¬ 
tion  are  profound  and  not  merely  caused  by  deprivation  of  water. 

In  the  manufacture  of  sweetened  condensed  milk,  the  maximum 
temperature  reached  is  usually  between  80u  and  90  ,  at  which 
temperature  it  is  kept  for  a  few  moments.  This  is  not  enough  to 
kill  many  types  of  bacteria. 

Sweetened  condensed  milk  is  never  sterile;  sporing  aerobic 
bacilli  have  been  isolated  from  92%  of  tins  and  are  probably 
present  in  every  sample — decomposition  does  not  necessarily 
follow.  The  “blowing”  of  tins  of  sweetened  condensed  milk  is 
almost  invariably  due  to  growth  and  chemical  activities  of  yeasts 
but  there  is  no  suggestion  that  these  are  harmful. 

In  unsweetened  condensed  milk,  the  milk  is  boiled  down  under 
reduced  pressure.  The  sealed  tins  are  heated  to  110  or  116  for 
from  30  to  40  minutes,  the  tins  being  rotated  to  increase  penetration. 
About  80%  of  samples  are  found  to  be  sterile,  the  non-sterile 
containing  chiefly  spore-bearing  aerobes  in  small  numbers,  yeasts 
being  of  small  significance.  Decomposition  in  condensed  milk  is 
nearly  always  due  to  non-sporing  organisms.  Longer  processing 
at  lower  temperature  would  give  results  as  good  as  shorter  time  at 
higher  temperature,  without  risk  of  damage  to  milk. — “Studies  in 
Sweetened  and  Unsweetened  (Evaporated)  Condensed  Milk,” 
Food  Investigation  Board  of  Dept,  of  Sci.  and  Indust.  Res., 
W.  G.  Savage  and  R.  F.  Hunwicke,  Brit.  med.  J.,  ii/ 1 923,  296; 
Lancet ,  ii/ 1 923,  529. 

The  Public  Health  (Condensed  Milk)  Regulations,  1923 
and  1927  include  the  following  selected  articles  and  rules. 

PART  I 

Article  2.  (1)  In  these  Regulations  unless  the  context  other¬ 
wise  requires: — 

“Condensed  Milk”  means  milk  or  skimmed  milk  which  has 
been  concentrated  by  the  removal  of  part  of  its  water,  whether 
with  or  without  the  addition  of  sugar,  and  includes  the  article 
commonly  known  as  “evaporated  milk”,  but  does  not  include 
the  article  commonly  known  as  “dried  milk”  or  “milk  powder”; 

“Skimmed  Milk”  includes  separated  or  machine-skimmed 
milk; 

Percentages  shall  be  calculated  by  weight. 
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PART  II 

Article  4a.  Where  a  tin  or  other  receptacle  containing 
condensed  skimmed  milk  is  required  by  Article  4  of  these  Regula¬ 
tions  to  be  labelled,  no  person  shall  expose  or  offer  for  sale  such 
a  tin  or  receptacle  in  a  paper  or  other  wrapper  unless  such  wrapper 
has  printed  on  the  outside  thereof  the  words  “unfit  for  babies,” 
such  words  being  contained  within  a  surrounding  line.  The  type 
used  for  the  words  shall  be  not  less  than  a  quarter  of  an  inch  in 
height,  and  the  printing  shall  otherwise  conform  with  the  rules 
prescribed  for  the  printing  of  the  same  matter  on  the  label  affixed 
to  the  tin  or  other  receptacle.” 

The  First  Schedule 

RULES  WITH  RESPECT  TO  THE  LABELLING  OF  CONDENSED 

MILK 

1.  Every  tin  or  other  receptacle  containing  condensed  milk  shall  bear  a  label 
upon  which  is  printed  such  one  of  the  following  declarations  as  may  be  applicable 
or  such  other  declaration  substantially  to  the  like  effect  as  may  be  allowed  by 
the  Minister: — 

(i)  In  the  case  of  full  cream  milk  (unsweetened): — 


CONDENSED  FULL  CREAM  MILK,  UNSWEETENED 
THIS  TIN  CONTAINS  THE  EQUIVALENT  OF 
(a)  PINTS  OF  MILK 


(ii)  In  the  case  of  full  cream  milk  (sweetened): — 

CONDENSED  FULL  CREAM  MILK,  SWEETENED 
THIS  TIN  CONTAINS  THE  EQUIVALENT  OF 
(a)  PINTS  OF  MILK,  WITH  SUGAR  ADDED 


(hi)  In  the  case  of  skimmed  milk  (unsweetened): — 


CONDENSED  MACHINE-SKIMMED  MILK  (or  CONDENSED 
SKIMMED  MILK),  UNSWEETENED 


UNFIT  FOR  BABIES 


THIS  TIN  CONTAINS  THE  EQUIVALENT  OF 
(a)  PINTS  OF  SKIMMED  MILK 


(iv)  In  the  case  of  skimmed  milk  (sweetened): — 


CONDENSED  MACHINE-SKIMMED  MILK  (or  CONDENSED 
SKIMMED  MILK),  SWEETENED 


UNFIT  FOR  BABIES 


THIS  TIN  CONTAINS  THE  EQUIVALENT  OF 
(«)  PINTS  OF  SKIMMED  MILK,  WITH  SUGAR  ADDED 


CONDENSED  MILK 


429 


2.  The  declaration  shall  in  each  case  be  completed  by  inserting  at  (a)  the 
appropriate  number  in  words  and  figures,  e.g.,  “one  and  a  half  (H),”  any 
fraction  being  expressed  as  eighths,  quarters  or  a  half. 

For  the  purposes  of  these  Rules  milk  means  milk  which  contains  not  less  than 
12 -.4%  of  milk  solids  (including  not  less  than  3-6%  of  milk  fat)  and  skimmed  milk 
means  milk  which  contains  not  less  than  9%  of  milk  solids  other  than  milk  fat. 


The  Second  Schedule 

All  condensed  milk  shall  contain  not  less  than  the  appropriate  percentages 
of  milk  fat  and  milk  solids  as  specified  in  the  following  Table: — 


Description  of  Condensed  Milk 

Percentage 

of 

milk  fat 

Percentage  of  all 
milk  solids, 
including  fat 

1.  Full  cream,  unsweetened 

9-0 

31-0 

2.  Full  cream,  sweetened 

9-0 

31-0 

3.  Skimmed,  unsweetened 

— 

20-0 

4.  Skimmed,  sweetened  ... 

26-0 

Standard  processes  for  the  examination  of  Condensed  Milk  will  be 
found  in  the  Analyst ,  1927,  402;  1930,  111;  and  1932,  630. 

The  method  outlined  below  has  been  found  to  give  consistent  and  satisfactory 
results. 

The  determination  of  the  “equivalent  pints”  of  milk  as  a  check  upon  the 
statement  appearing  on  the  label  is  an  important  part  of  the  analysis.  The  net 
weight  of  condensed  milk  must  therefore  be  known. 

Weigh  the  tin  and  contents  before  opening;  after  opening,  transfer  the  well- 
mixed  contents  to  a  suitable  receptacle,  wash  and  dry  the  empty  tin,  and  weigh. 

Prepare  a  20%  w/v  solution  by  mixing  40  g.  of  condensed  milk  with  water 
and  diluting  to  200  ml. 

Total  Solids.  Evaporate  5  ml.  of  the  solution  in  a  platinum  dish,  and  dry 
in  a  water-oven  to  constant  weight.  Sweetened  condensed  milks  are  liable  to 
give  somewhat  high  results  unless  the  solution  is  mixed  with  purified  ignited 
sand  before  evaporation. 

Ash.  Evaporate  5  or  10  ml.  to  dryness  and  ignite  at  a  low  red  heat. 

Protein.  Evaporate  5  or  10  ml.  of  solution  for  the  determination  of  nitrogen 
by  the  Kjeldahl  process,  using  the  factor  6-38  to  convert  to  protein. 

Fat.  An  approximate  figure  may  be  obtained  by  the  Gerber  process,  but 
repeated  whirlings  are  necessary  especially  with  a  20%  solution. 

More  accurately,  treat  10  ml.  by  the  Gottlieb  method  (see  Milk,  page  395) 
or  follow  the  directions  given  for  this  process  in  the  Analyst ,  1927,  408. 

Sugars.  Dilute  20  ml.  of  the  20%  solution  to  200  ml.,  to  produce  a  2% 
solution. 

Lactose.  Determine  by  the  volumetric  method  of  Lane  and  Eynon  ( J .  Soc. 
Chem.  Ind.,  Lond.,  1923,  32-37T.). 

The  process  consists  in  the  titration  of  Fehling’s  solution  with  the  use  of 
methylene  blue  as  an  internal  indicator.  It  has  the  further  advantage  that  the 
milk  or  condensed  milk  dilution  need  not  be  treated  by  clarifying  agents  to 
remove  protein  and  fat. 

To  10  ml.  of  Fehling’s  solution  in  a  conical  flask,  add  10  ml.  or  more  of  sugar 
solution;  boil  for  2  minutes  and  then  titrate  the  boiling  liquid  with  more  sugar 
solution  added  at  fifteen-second  intervals  until  the  copper  is  nearly  all  reduced ; 
add  3  to  5  drops  of  a  1%  solution  of  methylene  blue,  and  continue  carefully 
until  the  colour  of  the  indicator  is  discharged.  The  boiling  should  be  continued 
uninterruptedly  throughout  the  operation. 

A  second  and  more  accurate  titration  may  now  be  made  as  follows.  To  10  ml. 
of  Fehling’s  solution  add  nearly  the  whole  of  the  sugar  solution  (to  within 
about  1  ml.)  before  commencing  to  heat.  Bring  the  mixture  to  the  boil,  and 
boil  for  2  minutes;  add  the  indicator  and  complete  the  titration  within  one  minute. 

The  authors  give  tables  of  factors  for  various  sugars  for  10  ml.  and  25  ml. 
of  Fehling’s  solution,  these  factors  varying  slightly  according  to  the  volume  of 
titrating  liquid  used.  The  tables  also  allow  for  the  effect  of  the  presence  of 
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sucrose  on  invert  sugar,  etc.,  and  in  particular  on  lactose  (J.  Soc.  chem.  Ind.a 
Lond  1927,  434T)  for  convenience  in  analysis  of  condensed  milk  products. 

It  is  best,  however,  to  standardise  the  Fehling’s  solution  with  known  solutions* 
of  lactose,  etc.,  under  the  conditions  of  experiment,  unless  the  authors’  directions* 
are  strictly  adhered  to. 

Sucrose.  To  50  ml.  of  the  2%  solution  add  1  ml.  of  a  50%  solution  or 
citric  acid  and  heat  in  a  thoroughly  boiling  water-bath  for  half  an  hour.  Coola 
make  up  the  volume  to  100  ml.  and  titrate  10  ml.  of  Fehhng’s  solution  as  before. 
Express  the  result  as  sucrose  per  cent.,  using  the  factor  found  for  the  Fehling  s 
(approx.  0-0475  g.  per  10  ml.),  and  deduct  from  it  the  equivalent  in  sucrose  of 

the  lactose  found  before  inversion.  ,  ,  ,  .  ,  .  ,  . 

The  percentage  of  sucrose  in  the  sample  is  then  deducted  from  that  or  the  total: 

solids  to  obtain  the  Total  Milk  Solids  per  cent. 

Calculation  of  Equivalent  Pints  ( Analyst ,  1923,  597). 

All  tins  bear  on  the  label  the  number  of  pints  of  milk  to  which  the  contents 

are  equivalent.  . 

By  Rule  2  of  the  regulations,  milk  contains  not  less  than  12-4%  ot  milk  solids 

(including  not  less  than  3-6%  of  milk  fat). 

The  specific  gravity  of  such  Full  Cream  Milk  is  taken  as  1  -032. 

Let  T.M.S.  be  the  percentage  of  total  milk  solids. 

S.N.F.  ,,  „  ,,  „  solids  not  fat. 

F  ,,  ,,  ,,  fat. 

W  ,,  ,,  weight  of  contents  of  the  tin  in  grammes. 

For  a  full  cream  condensed  milk  we  have: 

Total  milk  solids  in  tin  =  T.M.S.  X 

1  pint  =  20  fl.  oz.  =  20  X  1 -032  =  20-64  oz.  by  weight. 

12-4%  of  this  =2-559  oz.  of  total  milk  solids  in  1  pint  of  milk. 

=  2-559x28-35  =  72-55  grammes. 

T.M.S.  x  IT/100  _  T.M.S.  xW 
Equivalent  Pints  = - 72.55 - 7255 

Similarly,  equivalent  pints  are  given  by  the  formulae: — 

FxW  ,  S.N.F.  x  W 

2106  an  5149 

In  the  case  of  a  skimmed  milk  containing  not  less  than  9%  of  milk  solids 
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other  than  milk  fat  (sp.  gr.  1036-5)  E.P.= 


S.N.F.  X  W 
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Condensed  milk  should  be  tested  for  poisonous  metals,  for  boric  acid  and 
other  preservatives,  and  for  thickening  agents  such  as  gelatin  and  starch. 

Stokes’  Test  may  be  employed  for  the  detection  of  gelatin:  Dissolve  mercury 
in  twice  its  weight  of  nitric  acid,  and  dilute  the  resulting  solution  of  mercuric 
nitrate  to  25  times  its  volume  with  water.  Mix  condensed  milk  diluted  with 
water  with  an  equal  volume  of  this  reagent  and  shake  well.  Allow  to  stand  for  a 
few  minutes,  and  filter.  To  the  filtrate  add  a  saturated  aqueous  solution  of 
picric  acid  in  about  equal  volume.  An  immediate  yellow  precipitate  is  formed 
if  gelatin  is  present. 


DRIED  MILK 

Abstracts  from  the  Public  Health  (Dried  Milk)  Regula¬ 
tions,  1923  and  1927. 

“Dried  Milk”  means  milk,  partly  skimmed  milk,  or  skimmed 
milk,  which  has  been  concentrated  to  the  form  of  powder  or 
solid  by  the  removal  of  water; 

“Skimmed  Milk”  includes  separated  or  machine-skimmed 
milk; 

Percentages  shall  be  calculated  by  weight. 


DRIED  MILK 
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(2)  These  Regulations  apply  to  dried  milk  to  which  no  other 
•ubstance  has  been  added  and  to  the  dried  milk  contained  in  any 
lowder  or  solid  of  which  not  less  than  70%  consists  of  dried  milk. 

Article  4  lays  down  the  conditions  of  sale  with  respect  to 
abelling,  and  requires  the  content  of  milk-fat  to  be: — 

In  the  case  of  milk  described  as  dried  full  cream  milk  not 
less  than  26%; 

In  the  case  of  milk  described  as  dried  three-quarter  cream 
milk  not  less  than  20%; 

In  the  case  of  milk  described  as  dried  half  cream  milk  not 
less  than  14%;  and 

In  the  case  of  milk  described  as  dried  quarter  cream  milk 
not  less  than  8%. 

Article  4a.  Where  a  tin  or  other  receptacle  containing  dried 
ummed  milK  is  required  by  Article  4  of  these  Regulations  to  be 
ibelled,  no  person  shall  expose  or  offer  for  sale  such  a  tin  or  re- 
eptacle  in  a  paper  or  other  wrapper  unless  such  wrapper  has  printed 
n  the  outside  thereof  the  words  ‘unfit  for  babies,’  such  words  being 
ontained  within  a  surrounding  line.  The  type  used  for  the  words 
hall  be  not  less  than  a  quarter  of  an  inch  in  height  and  the  printing 
hall  otherwise  conform  with  the  rules  prescribed  for  the  printing 

f  the  same  matter  on  the  label  affixed  to  the  tin  or  other 
eceptacle.” 


The  Schedule 

^HIEF  RULES  WITH  RESPECT  TO  THE  LABELLING  OF  DRIED 

Mil  K 


(1)  Evciy  tin  or  other  receptacle  containing  dried  milk  (other  than  dried  milk 
_  which  sugar  or  some  other  substance  has  been  added)  shall  bear  a  label  upon 
•  snrb1S  uTntSd  fuch-  °ne  the  .following  declarations  as  may  be  applicable 
e  Mhiister:— 6C  aratl°n  substantlally  to  the  like  effect  as  may  be  allowed  by 

®\hI^t26orofl“1faCt?-m  mi'k’  that  iS  ‘°  S3y’  dried  milk  not 


DRIED  FULL  CREAM  MILK 
THIS  TIN  CONTAINS  THE  EQUIVALENT  OF 
(a)  PINTS  OF  MILK 


?Lsnthae„C8%  bufle^tha^  S3y'  ^ 


DRIED  PARTLY  SKIMMED  MILK 
[(6)  CREAM] 

SHOULD  NOT  BE  USED  FOR  BABIES  EXCFPT 
UNDER  MEDICAL  ADVICE 

THIS  TIN  CONTAINS  THE  EQUIVALENT  OF 

(a)  PINTS  OF  ( b )  CREAM  MILK 


iii)  In  the  case  of  skimmed  milk,  that  is 
n  8%  of  milk  fac¬ 


to  say,  dried  milk  containing  less 
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DRIED  MACHINE-SKIMMED  MILK 
(OR  DRIED  SKIMMED  MILK) 

UNFIT  FOR  BABIES 

THIS  TIN  CONTAINS  THE  EQUIVALENT  OF 
(a)  PINTS  OF  SKIMMED  MILK 


(2)  The  label  on  any  tin  or  other  receptacle  containing  dried  milk  to  which 
sugar  or  some  other  substance  has  been  added  shall  be  in  the  appropriate 
form  prescribed  in  subdivision  (1)  hereof,  with  the  following  modifications: — 

(i)  There  shall  be  added  to  the  heading  the  word  “Sweetened”  if  the  only 
substance  added  to  the  milk  is  sugar;  the  word  “Modified”  if  the  only  substance 
added  is  a  constituent  of  milk,  and  the  word  “Compounded”  in  every  other  case; 
and 

(ii)  The  words  “with  ( c )  added”  shall  be  added  to  the  last  sentence  in  each 
case,  words  being  inserted  at  ( c )  to  specify  the  substance  or  substances  added. 

(3)  The  declaration  shall  be  completed  as  follows: — 

(i)  There  shall  be  inserted  at  (a)  the  appropriate  number  in  words  and  figures, 
e.g.,  “one-and-a-half  (U)>”  any  fraction  being  expressed  as  eighths,  quarters 
or  a  half. 

(ii)  There  shall  be  inserted  at  ( b )  the  word  “Three-quarter”  if  the  percentage 
of  milk  fat  is  not  less  than  20;  “Half”  if  such  percentage  is  less  than  20  but  not 
less  than  14;  and  “Quarter”  if  such  percentage  is  less  than  14  but  not  less  than  8. 

(4)  For  the  purposes  of  this  Rule  the  terms  “Milk,”  “ Three-quarter 
cream  milk,”  “ Half  cream  milk,”  and  “Quarter  cream  milk”  mean 
milk  containing  not  less  than  the  following  percentages  of  milk  fat  and  milk 
solids,  that  is  to  say: — 


Milk  Fat 


Milk  . .  ...  ...  3-6 

Three-quarter  cream  milk...  2-7 

Half  cream  milk  ...  ...  1-8 

Quarter  cream  milk  ...  *9 


Milk  Solids 
(including  fat) 
12-4 
11-6 
10-8 
9-9 


and  f Skimmed  milk”  means  milk  which  contains  not  less  than  9%  of  milk 
solids  other  than  milk  fat. 


Formulae  for  Calculation  of  Equivalent  Pints  (Analyst,  1924,  471). 

fF  is  the  total  weight  of  dried  milk  in  grammes,  and  F,  T.M.S.,  and  S.N.F. 
are  the  percentages  by  weight  of  fat,  total  milk  solids,  and  solids-not-fat  respec¬ 
tively,  in  the  dried  milk. 


Milk 

Three-quarter  cream  milk 
Half  cream  milk 
Quarter  cream  milk 
Skimmed  milk 


F  x  IT 

or 

T.M.S.  X 

W 

2107 

7258 

Ex  IT 

or 

T.M.S.  x 

W 

1582 

6797 

FxW 

T.M.S.  X 

w 

1056 

or 

6335 

Ex  IT 

T.M.S.  X 

IT 

528 

5811 

S.N.F. 

X  W 
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Analysis 
Moisture  (loss  at  100°). 

Dry  2  g.,  in  a  large  platinum  dish,  to  constant  weight. 

Ash 

Incinerate  the  above  at  a  low  red  heat  in  a  muffle  furnace 

Alkalinity  of  soluble  Ash 

usmg  methyl  orange  as  ind.cator,  and  calculate  the  result  as  sodium  carbonate! 


DRIED  MILK 
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Proteins  (Kjeldahl). 

Fake  1  g.  of  sample,  20  ml.  of  concentrated  sulphuric  acid  and  10  g  of  notas- 

fekedUl&  untffmthln1  CrySta‘  copper  sulphate.  Heat  gentl/in  aTong- 
necKea  nask  until  frothing  ceases  and  continue  heating  until  clear  over  a 

Lask6?!  ’6  l>hr?vnwarhe;hCO01,  add  water  ,and  P°ur  into  a  large  round-bottomed 
ast.  (la  litre),  wash  the  digestion  flask  with  successive  quantities  of  water 

makmg  up  to  a  total  volume  of  about  500  ml.  Make  alkalinewith  strong  caTstk 
S?  u*on  <500  *  litre)  and  distil  into  50  ml.  of  N/10  sulphuric  acid 
until  all  the  ammonia  has  passed  over.  The  condenser  tube  shoulddin  below 
-he  surface  of  ihe  standard  acid  in  the  receiver  until  near  the  end  of  the  distilla 
uon.  Titrate  the  distillate  with  N/10  alkali  using  methyl  orange  or  methvl  red 
s  indicator  A  blank  experiment  should  be  carried  out  and  ?hf  amount  of  acid 

Farchml  ofw/w  fT  that  n!1Utrallsed  the  determination ! 

s  !quWatnt°lNo01%Uthofnnil”genneUtrallSed  by  the  amm°"ia  in  the  dlst'1,ate 
Use  the  factor  6*38  to  obtain  the  equivalent  of  protein. 

Lactose 

ni^wetan/aHow  SPsteandCOmPletely  “  P°SSibk’  make  Up  Volume  to  2011  ">L. 

-f^^dTTon Feh,ln*'S  b*  ^  -hod 

3  mM'ind  ctTg? 

oWnS  d5led  ™llk,’  mi* thoroughly  with  5  to  8  ml.  of  warm  water  add 

««#  ™  ••  ** 

T,  RECONSTITUTED  or  sophisticated  milk 

The  establishment  of  the  Milk  Marketing  Board  tv  ,■  • 

cut-price”  wholesale  milk  has  trr  NT  gn  •  d  d  Jhe  ellmination  of 

dimmed  milk.  SkfmmTdmiTk  powder  isT  cheln^hH  the  VaIue  of 

ssolved  in  water  and  cream  added  the  r-  faP  artlcle  °f  commerce  and  if 

stinguishable  from  natural  cow’s  milk-  sold  at  a  Sfl • SO  Ut101?,  ls  ,not  easily 
lormous  profit.  It  is  d^uk  to  stra  ^  ^  3  gaIlon,lt  yields  an 

instituents  of  cows’  milf a“d  i^'^ofT'Fo.ld'l 

he  percentage  of  water  and  cream  can  be  regulated  to  a  nice  £  KM°r' 

zttaysuf?phcs  Fa?  34r«he 

sal  minimum  of  3%;  milk  which  ^e  ds  IS  ,  content  to  keep  within  the 
3%  or  thereabouts  is  open  to  grav/suspicion  Another  H3  yS1S  3  fl‘  Content 
skimmed  milk,  plus  additions!  cream  with  oVdtnar/ ™rh‘S  tjj-n?,xin? 
e  gallon  of  cream  to  16  gallons  of  <=kimmed  mi?£  « Y  r  •  ,  1  ^  addltion  of 
>t  below  the  minimum  standard  bmTs ™ f  f  !!?,?  llquid  Wltrh  fat  content 
this  standard  the  mixture  of  the  two  fivpe  "  k  contains  fat  in  excess 

nimum  but  less  than  the  average  from  genuine  mdk  This^  ab°VG  Sf-  -legal 
3 fit  of  9s.  6d.  per  churn  Present  WisfaHon  f*  •  u  1  h  glVes  an  addiPonal 
w  activities. — Brit.  med.  J.,  ii/ 1934^520.  inadequate  to  deal  with  these 

r,  . .  human  milk 

rid  558^- 

7tr 18  bfhat,Tnl'^ww,sn miHc*  (cf*'  p"^ 
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CREAM 

Cream  was  formerly  obtained  by  skimming  from  milk  which 
had  been  allowed  to  stand  overnight.  It  is  now  largely  prepared 
by  the  use  of  separators  depending  on  centrifugal  action.  The 
milk  is  very  effectually  deprived  of  its  fat,  and  the  cream  is 
correspondingly  richer.  There  is  no  standard  for  the  amount  of 
fat,  but  cream  so  produced  may  readily  contain  65%  or  more. 

Under  the  Miik  and  Cream  Regulations  of  1912,  the 
addition  of  preservative  (which  is  now  prohibited  altogether)  was 
not  allowed  to  cream  containing  less  than  35%  of  fat.  The  Ministry 
of  Health  Report  for  1922  stated  that  “it  is  fairly  generally 
accepted  in  this  country  that  cream  should  contain  40%  to  50% 
of  butter  fat,  with  about  5%  of  non-fatty  solids.”  (Liverseege.) 
The  need  for  definite  standards  has  long  been  felt,  and  it  is  of 
particular  interest  that  the  standing  committee  of  the  Council 
of  Agriculture  made  special  reference  to  this  need  in  their  recent 
report  to  the  Council  (P.W.D.I.,  Daily  Mail ,  15/13/34).  The 
Committee  recommended  a  scheme  previously  put  forward, 
suggesting  three  standards:  a  12%  cream  for  breakfast  or  coffee 
cream;  a  25%  standard  for  fruit  cream;  and  a  50%  standard  for 
thick  or  whipping  cream. 

The  Committee  also  called  for  the  enforcement  of  legal 
standards  for  the  amount  and  quality  of  actual  cream  in  all 
ice-cream  sold. 

Devonshire  or  clotted  cream  may  contain  50 %  to  60%  of 
fat. 

Tinned  cream  usually  contains  less  than  35%  of  fat.  It  is 
often  marked  “Thick  Cream”  but  “the  thickness  is  due  to  sterilisa¬ 
tion,  and  not  to  a  good  proportion  of  fat.”  According  to  Liverseege 
(“Adulteration  and  Analysis  of  Poods  and  Drugs”)  for  practical 
purposes  it  may  be  stated  that  fresh  cream  contains  over  40%  of 
fat,  and  tinned  cream  about  23%. 

The  fat  in  cream  may  be  determined  by  the  methods  employed  for  milk,  about 
2  g.  of  cream  being  diluted  with  water.  If  the  apparatus  is  available  the  Leffmann- 
Beam  process  provides  a  rapid  method,  which  is  described  in  “Aids  to  the 
Analysis  of  Food  and  Drugs”  (Moor  and  Partridge). 

"I  Gerber  process  can  also  be  used  for  cream.  The  Werner- Schmidt, 
Gottlieb,  and  Adams’  methods  are  all  suitable. 

Lerrigo  points  out  ( Analyst ,  1928,  488)  that  many  commercial  samples  of 
cream  contain  added  water,  and  refers  to  the  presence  and  detection  of  glycerin 
6614.,  p^  335).  A  formula  for  the  calculation  of  added  water  is  given  in  the 
A.O.A.C .  Methods  of  Analysis  (3rd  Ed.,  p.  225),  based  on  the  freezing-point 
determination. 

W  =  %  serum  in  cream  (T  —  T1) 

T 

where  W  =  percentage  of  added  water 

T  =  freezing  point  of  undiluted  cream  ( —  0-550°) 

TJ  =  observed  freezing  point  of  given  sample 

%  serum  =  100%— (%  fat  +  %  protein) 

If  protein  has  not  been  determined  it  may  be  assumed  to  be  38%  of  the  solids- 
not-fat. 

tt  1  ,hf  preservatives  in  cream  is  entirely  prohibited  by  the  Public 

Health  (Preservatives,  etc.,  in  hood)  Regulations,  1925  which,  in  general,  came 
into  operation  in  1927. 


CREAM 
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The  addition  of  sucrate  of  lime,  gelatin,  starch  paste  or  other  thickening  sub¬ 
stances  is  also  prohibited. 

“Viscogen”  is  a  form  of  sucrate  of  lime  which  has  been  used  for  thickening 
its  detection  depending  on  the  percentage  of  lime  in  the  ash  together  with  tests 
tor  cane  sugar. 

^  Starch  may  be  readily  detected  by  iodine  solution,  and  gelatin  by  means  of 
stokes  test  (see  condensed  milk). 

Artificial  Cream  Act,  1929.  ( Came  into  force  June  1st ,  1929.) 

Prohibits  the  sale  of  any  substance  as  cream  unless  it  is  that 
portion  of  natural  milk  rich  in  milk  fat  which  is  separated  by 
skimming  (or  otherwise),  or  artificial  cream,  in  which  case  the 
word  “cream"  immediately  preceded  by  the  word  “  artificial  ” 
nust  be  printed  on  the  container,  etc. 

Premises  must  be  registered  with  the  Food,  and  Drugs  authori- 
ies,  except  when  the  cream  is  made  for  domestic  purposes,  or  used 
>n  the  same  premises  for  making  some  other  article  of  food,  or 
vhere  it  is  supplied  only  in  the  unopened  receptacles  in  which  it 
vas  delivered. 


All  provisions  in  previous  Acts  relating  to  cream  (except  as  to 
egistration)  apply  to  artificial  cream. 

Artificial  cream  means  an  article  of  food  resembling  cream 
nd  containing  no  ingredient  not  derived  from  milk  except  water, 
r  &dy  ingiedient  or  material  which  by  virtue  of  the  proviso  to 
mb-section  (2)  of  Section  2  of  the  Food  and  Drugs  (Adulteration) 
1928,  may  lawfully  be  contained  in  an  article  sold  as  cream. 
The  Act  does  not  apply  to  Northern  Ireland. 

^fTrcnce^toTh^Ac?61116111^  ^  conta*ned  in  a  circular  issued  by  the  Ministry  with 

“The  substance  whose  sale  and  manufacture  the  Act  is  designed  to  regulate 

vfc^eamuSl;lbStltU^f  whlch  has  hitherto  been  commonly  known  as  reconstituted 
eam,and  is  usually  prepared  by  emulsifying  butter,  dried  skimmed  milk  and 

aid*, 

Liverseege  (ibid.)  mentions  that  the  Act  was  rendered  necessary  by  the 
jove^higredierUs0111  *927,  °f  emulsifiers  for  manufacturing  “cream”  from  the 

Richardson  referring  to  reconstituted  cream  {Analyst,  1928,  334)  says  it  is 
distinguishable  from  ordinary  cream  by  taste  or  use  in  tea  or  coffee,  and  that 
is  made  by  combining  aned  separated  milk,  saltless  butter  and  water  in 
rrect  proportions,  giving  an  emulsion  containing  about  50%  of  butter-fat. 

The  first  case  under  the  Act  came  up  at  Marlboroueh  Street  Pnlie^ 
Durt,  on  the  13th  August  1929,  the  National  Farmers’  Union  being  the  prosecut- 

rhontTh/!^  charg,f  bein&.  the  selling  of  an  article  described  as  cream 
thout  the  word  cream  being  immediately  preceded  by  the  word  “artificial  ” 
le  defence  maintained  that  the  prosecution  could  only  be  undertaken  by  the 
^al  authority,  but  the  magistrate  ruled  otherwise  and  inflicted  a  fine  of  F10  and 

ubM'JXi  H:t.t9h2e9.IabeIS  USed  by  the  —  heading3- 

An  appeal  against  this  conviction  was  allowed  on  the  ground  that  the  action 

teber,  U29  y  entitled  t0  take  P^“edings  UZ  the  Act -C 

Legal  proceedings  have  been  taken  under  the  Act  against  several  firms  for 
,  use  of  descriptive  terms  such  as  “Cream  Sandwiches,”  “Cream  cZkes” 
Eg&Z  CJeam  Cakes,”  “Cornish  Cream  Cakes,”  “Pure  Cream 
1*  ThA  etC’’ -f°r  artl,cles  not  containing  genuine  cream  derived  from  cows’ 
v  Tafying  r7efuits  are  recorded  in  detailed  reports  in  the  issues  of  the 

hsh  Food  Journal  from  1929  to  the  present  time.  3  the 

convictions  are  recorded  in  the  Analyst  (1935,  174)  for  the  sale  of 

fa[, ^Xean}  Tarts,  Real  Cream  Eclairs ,”  etc.,  in  which  the  filling 
-mbled  real  cream  but  contained  fat  other  than  milk-fat.  ^ 
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ICE  CREAM 

Bacterial  content.  Thirty-six  samples  of  ice  cream  bought  in  a  Londo 
district  during  the  summer  of  1934  were  examined  with  the  following  results:- 
The  number  of  colonies  per  millilitre  grown  on  agar  at  37°  in  48  hours  range 
from  less  than  1,000  to  4£-  million  (in  one  case). 

4  samples  contained  over  1  million  per  ml.  (including  the  above  case) 

2  ,,  ,,  less  than  ,,  ,,  but  more  than  500,000 

10  „  _  „  „  500,000  „  „  „  100,000 

The  remainder  all  contained  less  than  50,000. 

Coliform  bacilli  were  not  found  in  18  cases  (1/1 00th  ml.) 

,,  ,,  ,,  present  ,,  3  cases  in  1/1 00th  ml. 

,,  „  ,,  ,,  ,,  15  „  1/1 000th  ml. 

,,  ,,  ,,  ,,  ,,  6  of  these  cases  in  1/1 0,000th  ml. 

,,  „  „  ,,  ,,  3  „  ,,  „  1/1 00,000th  ml. 

the  enumerations  in  these  last  three  cases  being  925,000;  308,000 ;4, 600, 000. 

On  the  whole  the  above  figures  may  be  said  to  compare  favourably  with  thos 
quoted  in  the  last  edition  and  elsewhere,  which  may  be  attributable  to  improve 
methods  of  manufacture  and  storage. 

The  methods  of  examination  and  the  media  used  corresponded  with  thos 
prescribed  by  the  Ministry  of  Health  for  Graded  Milks,  see  p.  422. 


BUTTER  ANALYSIS 

The  general  examination  of  butter  includes  determination  c 
the  proportions  of  water,  curd,  salt,  and  fat  in  the  sample,  followe 
by  a  special  examination  of  the  clarified  fat  for  the  presence  c 
foreign  fats  or  oils. 

(i)  Water: — Heat  5  g.  in  an  air-oven  to  1 10°.  The  loss  mu: 
not  exceed  16%;  if  more,  suspect  careless  making  or  intentions 
adulteration.  See  Food  and  Drugs  ( Adulteration )  Act,  192£ 

(ii)  Curd  and  Salt: — Melt  the  residue  of  (i)  and  treat  wit 
10  ml.  of  ether,  filter  through  a  tared  filter,  repeat  the  proces 
and  wash  until  all  ether-soluble  matter  is  removed,  dry  th 
residue,  and  weigh:  the  residue  consists  of  curd  and  salt. 

(hi)  Ash: — Ignite  residue  from  (ii)  and  weigh. 

Should  be  wholly  salt;  confirm  this  by  titration  with  standar 
silver  nitrate  solution. 

(iv)  Fat:  Should  be  taken  by  difference  by  subtracting  th 
sum  of  percentages  of  water,  curd  and  salt  from  100. 

(v)  Detection  of  Foreign  Fats: — Butter  fat  has  certai 
characteristics  which  help  to  distinguish  it  from  other  fats.  Som 
of  its  constituents  are  of  lower  molecular  weight  than  those  foun 
in  other  animal  and  vegetable  fats  and  oils.  When  the  fat  : 
saponified,  the  glycerides  composing  it  yield  glycerol  and  fatt 
acids  which  are  liberated  in  acid  solution.  They  have  the  marke 
odour  of  butyric  acid,  the  most  characteristic  component  of  butte 
and  contain  a  larger  proportion  than  usual  of  fatty  acids  soluble  i 
water  and  volatile  in  steam,  and  this  property  is  made  use  of  i 
analysis  for  the  detection  of  foreign  fats.  Besides  butyric  aci 
there  are  present  caproic,  caprylic,  capric,  lauric,  myristi« 
palmitic,  stearic  and  oleic  acids,  which  may  occur  as  simp] 
glyceryl  esters  such  as  triolein  or  glyceryl  trioleate,  or  as  mixe 
esters  in  which  more  than  one  fatty  acid  radicle  is  combine 
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ii  the  molecule  of  the  glyceryl  compound,  for  example,  palmito- 
iistearin.  Compounds  of  oleic,  palmitic  and  stearic  acids  pre- 
'onderate  in  animal  fats  such  as  lard,  tallow  and  beef- fat,  and  in 
arying  proportions  in  most  vegetable  fats  and  oils.  Coconut  and 
aim- kernel  oils  are  intermediate  in  character  but  yield  con- 
iderably  less  soluble  volatile  acids,  and  an  increased  proportion 
f  insoluble  volatile  acids  in  comparison  with  butter-fat.  The 
itroduction  of  these  and  other  oils  (see  Margarine)  considerably 
lcreased  the  difficulty  of  detecting  adulteration.  Formerly 
istillation  of  the  fatty  acids  by  the  Reichert  method,  determina- 
ons  of  iodine  values  and  other  chemical  constants,  and  physical 
haracters  such  as  solubility  or  miscibility  and  the  refractive 
idex  all  furnished  clear  indications  of  the  presence  of  foreign 
its,  usually  oleo-margarine.  But,  by  skilful  admixture  of  various 
its  and  oils  now  available  with  butter  of  a  high  Reichert  value, 
lends  may  be  produced  which  answer  many  of  the  tests  for 
enuine  butter. 

At  the  present  day  the  combined  Reichert-Polenske-Kirschner 
rocesses  form  the  most  important  means  relied  on  for  the 
etection  and  estimation  of  the  amount  of  adulteration. 

The  Reichert  process  has  undergone  modification  in  detail  by  Meissl, 
rollny,  Leffman  and  Beam  and  others  to  its  present  form. 

The  values  obtained  for  5  grammes  of  butter-fat  are  known  as  the  Reichert- 
[eissl  or  Reichert-Wollny  values,  the  saponification  being  carried  out  with 
e  glycerol-soda  solution,  introduced  by  Leffman n  and  Beam,  instead  of  alcohol, 
r  the  purpose  of  the  Polenske  determination  which  follows. 

Carried  out  under  standard  conditions  of  method  and  apparatus,  the  combined 
mcess  yields: — 

(i)  The  Reichert- Meissl  Value  which  is  a  measure  of  the  soluble  volatile 
tty  acids  obtained  from  5  grammes  of  fat. 

(k)  The  Polensk6  Value  which  is  similarly  a  measure  of  the  insoluble 
latile  fatty  acids. 

(iii)  The  Kirschner  Value  which  practically  measures  the  butyric  acid  in 
e  sample. 

The  following  solutions  are  required: — 

(a)  A  strong  solution  of  sodium  hydroxide  (1  and  1)  prepared  by  dissolving 
0  g  of  sodium  hydroxide  in  100  ml.  of  water  and  allowing  to  stand  until  clear 
e  solution  being  protected  from  access  of  C02. 

(£}i2!yC<;rol;SO,da:  Tade  by  mixing  20  ml.  of  the  sodium  hydroxide  solution 
th  180  ml.  of  glycerin. 

Dinnte  aulPhuric  acid:  made  by  carefully  adding  200  ml.  of  concentrated 
id  to  800  ml.  of  water. 


Reichert-Meissl  or  Reichert-Wollny  Value.  Saponify  5  g.  of  the  clear 
dted  butter-fat  in  a  300  ml.  flask  by  heating  with  20  ml.  of  the  glycerol-soda 
ution;  allow  to  cool  somewhat  and  add,  cautiously  at  first,  135  ml.  of  hot  water 
tich  has  been  well  boiled  Add  a  few  fragments  of  pumice,  and  then  acidify 
th  b  ml.  of  the  dilute  sulphuric  acid.  Attach  the  flask  to  a  standard  distillation 
paratus  (Methods  of  Analysis,  A.O.A.C.,  3rd  Edn.,  p.  323;  Analyst  1904 
3)  and  distil  so  that  110  ml.  of  the  distillate  is  collected  in  about  20  minutes' 
move  the  110  ml.  receiving  flask  and  place  a  measuring  cylinder  (or  other 
table  vessel)  under  the  condenser.  Cool  the  distillate  to  15°,  mix  gently,  and 
er  the  110  ml.  through  a  dry  filter  rejecting  the  first  few  millilitres 
trate  100  ml.  with  N/ 10  soda  using  phenolphthalein  as  indicator.  Set  aside  the 
rated  liquid  for  the  Kirschner  determination. 

rrom  the  number  of  millilitres  of  N/10  soda  required  by  the  100  ml.  of 
tillate,  deduct  the  amount  required  in  a  blank  experiment  conducted  with  the 
gents  but  without  the  fat,  then  add  on  one-tenth  (110  ml.  having  been  dis- 
ed)  to  obtain  the  Reichert-Meissl  value. 
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Polensk6  Value.  Wash  the  condenser  tube,  measuring  cylinder  and  110  ml 
flask  with  small  quantities  of  water,  18  ml.  to  20  ml.  in  all,  and  pass  the  washing 
through  the  filter  used  in  the  Reichert  process.  Reject  the  filtrate.  Dissolve  th 
water-insoluble  acids  by  passing  three  successive  15  ml.  portions  of  neutra 
alcohol  through  the  condenser,  cylinder,  110  ml.  flask  and  filter  paper.  Titrat 
the  combined  alcoholic  washings  with  N/10  soda  using  phenolphthalein  a 
before.  The  number  of  millilitres  required  is  the  insoluble  volatile  acid  o 
Polenske  value. 

Kirschner  Value.  Add  0*5  g.  of  finely  powdered  silver  sulphate  to  th 
titrated  liquid  from  the  Reichert  determination,  and  shake  frequently  during  a 
least  an  hour.  Filter  and  transfer  100  ml.  to  a  300  ml.  flask,  add  10  ml.  of  dilut 
sulphuric  acid  (25  ml.  per  litre),  35  ml.  of  water,  a  little  pumice,  and  distil  b 
the  standard  apparatus,  collecting  110  ml.  in  about  20  minutes.  Titrate  100  ml 
with  N/10  soda,  deduct  the  result  of  a  blank  experiment,  and  calculate  th< 
Kirschner  value  from  the  following  equation. 

K_110  v  1 10A  100  +  B  _  121A  (100  +  B) 

100  100  '  100  10,000 

where  A  =  corrected  Kirschner  titration 

B  =  number  of  millilitres  of  N/10  alkali  required  to  neutralise  100  ml 
of  Reichert-Meissl  distillate. 

The  Kirschner  value  is  of  importance  in  the  detection  and  estimation 
of  butter-fat  in  margarine,  which  must  not  contain  more  than  10%. 

In  a  paper  on  the  examination  of  New  Zealand  butter-fat  by  Hilditch  an< 
Jones  ( Analyst ,  1929,  75)  it  is  stated  that  “the  relation  of  the  observed  butyri 
acid  content  to  that  calculated  on  the  assumption  that  the  Kirschner  value  is 
simple  measure  of  the  butyric  acid  would  seem  to  show  that  the  latter  register 
in  terms  of  butyric  acid  about  15%  to  20%  more  than  is  actually  present  in  th 
fat.” 

The  possibility  that  the  Kirschner  value  included  caproic  acid  was  mentione< 
in  the  discussion. 

Reichert  values  for  genuine  butter-fat  usually  lie  between  24  and  32,  Polensk 
values  range  from  about  T4  to  3-5  and  the  Kirschner  values  from  20  to  26 
These  values  are  roughly  proportional,  a  high  Reichert  being  accompanied  b; 
high  Polenske  and  Kirschner,  whilst  low  values  for  one  are  associated  in  genuin 
samples  with  low  values  for  the  others. 

The  limits  given  above  for  the  Reichert  value  are  frequently  exceeded  and,  ii 
particular,  values  of  23  and  lower  are  met  with  (in  Irish,  Russian  and  Siberia] 
butters)  which  are  not  necessarily  suspicious,  especially  if  the  Polenske  an< 
Kirschner  correspond. 

Coconut  oil  gives  a  Reichert-Meissl  value  of  6  to  8,  and  a  Polenske  o 
15  to  20. 

It  thus  contains  an  appreciable  amount  of  volatile  fatty  acids  soluble  in  watei 
though  much  less  than  butter-fat. 

The  high  Polenske  representing  volatile  insoluble  acids  is  characteristic  o 
both  coconut  and  palm  kernel  oil,  distinguishing  them  from  butter  an< 
from  other  vegetable  oils  and  fats.  It  is  said  to  be  due  mainly  to  myristic  an< 
lauric  acids  (Winton:  Structure  and  Composition  of  Foods ,  Vol.  I,  384),  othe 
acids  found  being  palmitic,  stearic,  oleic  and  caprylic,  but  not  caproic  and  capric 

As  in  butter,  it  appears  also  in  coconut  oil  that  the  esters  are  not  necessaril 
simple  triglycerides  of  one  acid,  but  that  two  or  three  acid  radicles  may  occur  ii 
one  molecule,  e.g.,  caprylo-lauro  myristin  and  myristo  dilaurin. 

Various  formulae  have  been  proposed  for  calculating  the  approximate  com 
position  of  adulterated  samples  of  butter  from  the  analytical  data.  Differen 
formulae  have  to  be  used  according  to  whether  coconut  and  palm  kernel  oil  ar 
present  or  not. 

Much  work  has  also  been  done  on  the  subject  of  the  variation  of  the  analytics 
figures  obtained  with  known  mixtures  of  butter  and  coconut  oil  from  th 
calculated  figures. 

Experience  in  interpretation  of  the  results  of  analysis  is  of  great  importanc 
in  this  as  in  other  branches  of  chemical  work.  A  valuable  guide  to  a  decisio 
may  be  furnished  by  the  preparation  and  analysis  of  a  series  (or  rather  tw< 
series)  of  mixtures  of  butter-fat  (a)  of  high  and  ( b )  of  low  Reichert  values  wit] 
different  percentages  of  coconut  oil  and/or  other  possible  constituents. 

The  possession  of  such  analytical  results  of  known  mixtures  provides  a  ver 
useful  check  upon  the  conclusions  arrived  at  by  other  means. 
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Vitamin  Content  of  Butter.  Australian  and  New  Zealand  butters  sold  in 
this  country  have  as  high  a  vitamin  A  and  D  content  as  butters  produced  in 
Great  Britain  and  elsewhere  in  Europe.  There  is  a  considerable  fall  in  the 
vitamin  content  of  British  butter  during  the  winter,  from  stall-fed  cows  but  the 
vitamin  content  of  Australian  butter  shows  little  decline.  Cold  storage  has  little 
effect  on  vitamin  content — even  after  two  years  cold  storage  little  loss  can  be 
detected;  neither  is  it  affected  by  the  racial  origin  of  the  herds. — Spec.  Rep. 
Ser.  med.  Res.  Court .,  Lond.,  No.  175,  1932;  Brit.  med.  J.,  ii/1932,  1024. 

Vitamin  D  of  butter  is  destroyed  by  boiling  with  alcoholic  potash.  In  this 
respect  it  is  different  from  the  vitamin  D  of  irradiated  ergosterol  and  of  cod-liver 
oil. — S.  G.  Kon  and  R.  G.  Booth,  Biochem.  J.,  1933,  1302. 

Tuberculous  Butter. — Persistence  of  tubercle  bacilli  in  butter  from  tuber¬ 
culous  milk.  Milk  from  tuberculous  cows  was  made  into  butter  and  guinea- 
pig  inoculations  were  made  from  the  material.  The  milks  were  shown  to  contain 
tubercle  bacilli  and  one  sample  of  butter  made  from  naturally  ripened  milk 
contained  it.  The  butter  made  in  other  ways  from  this  milk  was  similarly 
infected.  The  question  of  persistence  of  the  organism  in  both  salted  and  unsalted 
butter  after  ice  storage  is  under  further  investigation. — H.  A.  Cookson,  Brit, 
med.  J.,  ii/ 1 926,  637. 

The  conclusions  of  the  previous  writer  arrived  at  in  U.S.A.  in  1910.  “Tubercle 
bacilli  will  retain  their  vitality  and  virulence  while  in  butter,  under  common 
market  conditions,  for  at  least  5  months.” — S.  G.  Moore,  Brit.  med.  J.,  ii/1926, 
855. 

Biological  Detection  of  Tubercle  Bacilli  in  Butter.  From  60  g.  to  100  g.  of 
butter  is  melted  at  40°  in  150  ml.  distilled  water  in  a  beaker.  This  is  pumped 
through  a  cream-making  machine  into  a  centrifuge  tube  and  centrifuged  at 
3000  revolutions  per  minute  for  30  minutes.  The  cream  is  removed,  the  super¬ 
natant  liquid  poured  off,  the  deposit  suspended  in  5  ml.  of  saline  and  inoculated 
subcutaneously  in  equal  amounts  into  the  artero-internal  aspects  of  the  right 
thigh  of  each  of  two  guinea-pigs,  the  inguinal  glands  having  been  previously 
squeezed  after  the  method  of  Block.  The  animals  are  killed  after  a  month  and 
examined  for  tuberculosis  arising  from  the  site  of  inoculation.  Of  40  samples  of 
Danish,  New  Zealand  and  Australian  butters  examined  the  organism  was  found 
in  one  of  the  Danish  samples. — J.  W.  Eddington,  Lancet ,  ii/1934,  81. 


MARGARINE 

For  recent  relative  legislation  see  Food  and  Drugs  ( Adulteration ) 
Act,  1928,  postea. 

Materials  used  include  beef  fat,  lard,  cottonseed  oil,  cottonseed 
stearin,  arachis,  olive,  coconut,  palm  kernel,  maize  and  sunflower 
oils.  Fats  used  here  are  chiefly  the  vegetable  coconut  and  palm 
kernel  oil.  The  Reichert-Meissl  or  Reichert-Wollny  numbers 
give  the  relative  proportion  of  the  lower  numbers  of  the  series  of 
fatty  acids.  Coconut  and  palm  kernel  contain  a  larger  proportion 
than  most  vegetable  fats  of  the  esters  of  these  fatty  acids.  The 
R.M.  number  for  butter  is  25  to  30,  and  any  butter  giving  a 
lower  figure  is  suspicious. — Brit.  med.  J .,  i/1915,  855.  In 
support  of  margarine;  hygienic  manufacture. — Brit.  med.  J ., 
i/1915,  1032. 

Soya  bean,  coconut  and  cottonseed  oils  probably  the  principal 
ones  now  used.  “Illipe  Butter”  covers  a  large  variety  of  solid 
vegetable  fats  of  totally  diverse  composition,  and  the  term  has 
now  lost  any  special  significance.  Vegetable  substitutes  are 
replacing  lard  (which  is  a  common  constituent),  e.g.,  refined 
shea  nut  oil  and  shea  nut  “oleine.”  Mutton  fat  seldom  used 
owing  to  flavour. — Chem.  &  Drugg .,  ii/ 1927,  472. 
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Maize  Oil.  Well  refined  maize  oil  used  as  salad  oil  (usually  mixed  with  edible 
cottonseed  and  other  oils);  also  used  in  margarine  manufacture.  Non-edible 
maize  oil  used  for  making  soft  soap,  and  lower  qualities  for  burning  oil.  Iodine 
value,  115  to  125;  m.p.  of  fatty  acids,  18°  to  20°. — Chem.  &  Drugg.,  ii/ 1927,  412. 

Vegetable  oils  to  the  extent  of  40%  to  90%  of  the  total  fat  were  found  in 
15  samples — inmost  cases  it  was  coconut  oil. — Brit.  vied.  J.,ii/1911,  959,  1336. 

The  Vitamin  Content  of  Margarine. 

Four  brands  of  margarine,  bought  in  the  open  market,  in  which  a  vitamin 
concentrate  is  incorporated  during  manufacture,  shown  by  animal  experiments 
to  be  equal  to  the  best  summer  butter  in  vitamin  A  and  D  content.  No  sample 
of  butter  bought  in  the  open  market  was  found  to  have  a  higher  vitamin  D 
content  than  these  margarines. — K.  H.  Coward,  Lancet,  ii/1928,  727. 

A  Committee  of  the  Institute  of  Hygiene  has  submitted  the  following  recom¬ 
mendations  with  regard  to  the  properties  of  a  good  margarine.  It  must  be 
made  from  pure  ingredients  and  contain  vitamins  A  and  D  in  amounts  equal 
to  those  found  in  samples  of  best  summer  butter.  It  should  not  contain  more 
than  10%  of  water  and  should  be  free  from  preservatives  other  than  salt.  It 
should  be  coloured  with  carotene  and  not  aniline  dye,  and  should  contain  butter 
fat  up  to  10%  of  total  fat. — Lancet,  i/1932,  1263. 

FOOD  AND  DRUGS  (ADULTERATION)  ACT,  1928. 

Part  I. — 

(1)  No  person  to  mix,  colour,  stain,  or  powder  any  article  of  food  with  an 
ingredient  injurious  to  health,  or  any  drug  with  an  ingredient  injuriously 
affecting  the  quality  or  potency  of  the  drug,  and  no  person  to  sell  food  or  drugs 
so  treated. 

(2)  No  person  to  sell  an  article  of  food  or  a  drug  not  of  the  nature,  substance, 
or  quality  demanded  by  the  purchaser,  except  where  an  ingredient  not  injurious 
to  health  has  been  added  as  a  preservative  and  not  to  increase  the  bulk  or  conceal 
inferior  quality,  or  where  the  food  or  drug  is  the  subject  of  a  patent,  or  is  un¬ 
avoidably  mixed  with  extraneous  matter,  or  where,  in  the  case  of  whisky, 
brandy,  rum,  or  gin,  it  is  not  adulterated  other  than  by  the  addition  of  water 
and  is  not  reduced  to  more  than  35°  U.P. 

(4)  No  person  is  guilty  of  an  offence  if  the  food  or  drug  is  distinctly  labelled 
to  the  effect  that  it  is  mixed  with  an  ingredient  non-injurious  to  health. 

Part  II. — 

(6)  It  is  unlawful  to  manufacture  or  sell  margarine  containing  more  than  10% 
of  fat  derived  from  milk.  Every  package  or  parcel  containing  margarine,  mar¬ 
garine-cheese,  or  milk-blended  butter  must  be  clearly  marked  with  the  words 
“Margarine,”  “Margarine-Cheese”  or  “Milk-blended  Butter.” 

(8)  All  factories  of  margarine,  margarine-cheese,  milk-blended  butter  or 
trade  butter  and  all  wholesale  dealers  in  these  must  be  registered  with  the 
Food  and  Drugs  Authority. 

(9)  Occupiers  of  such  factories  and  wholesale  dealers  must  keep  a  register 
showing  the  quantity  and  destination  of  each  consignment,  and  the  register 
must  be  open  to  inspection  by  Officers  of  the  Ministry  of  Agriculture  and 
Fisheries. 

(10)  If  any  substance  intended  for  the  adulteration  of  butter  is  found  in  a 
butter  factory  the  occupier  shall  be  guilty  of  an  offence. 

(11)  Any  person  selling  or  consigning  butter  or  margarine  containing 
more  than  16%  water  (whether  due  to  adulteration  or  not),  or  milk-blended 
butter  containing  more  than  24%  water  shall  be  guilty  of  an  offence. 

(12)  Prohibits  the  importation  of  margarine,  or  margarine-cheese,  adul¬ 
terated  or  impoverished  milk  or  cream,  condensed,  separated,  or  skimmed  milk, 
any  adulterated  or  impoverished  article  of  food,  unless  conspicuously  labelled 
as  indicated  in  the  Act,  also  butter  and  margarine  containing  more  than  16% 
water  and  milk-blended  butter  containing  more  than  24%  water,  and  any  of 
these  latter  containing  prohibited  preservatives  or  preservatives  in  excess  of  the 
Act. 

For  the  purposes  of  the  Act  a  food  is  deemed  adulterated  or  impoverished  if  it 
has  been  mixed  with  any  other  substance  or  if  any  part  has  been  abstracted  so  as 
to  affect  injuriously  its  nature,  substance,  or  quality,  but  it  is  not  deemed  adul¬ 
terated  by  reason  only  of  addition  of  preservatives  or  colouring  matter  of  such  a 
nature  and  in  such  quantity  as  not  to  render  the  article  injurious  to  health. 
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PART  III. — 

This  deals  with  Administration  of  the  Ach  (IS).  A  person  purchasing  a 
sample  of  any  article  with  the  intention  of  submitting  it  to  analysis  must  notify 
the'seller  or  his  agent  of  this  intention  and  must  then  and  there  divide  the  sample 
into  three  parts,  each  to  be  marked  and  sealed,  one  to  be  given  to  the  seller,  one 
retained  for  future  comparison,  and  one  submitted  to  the  analyst.  (25)  Every 
public  analyst  to  report  quarterly  to  the  authority  appointing  him  as  to  the 
number  of  articles  analysed  by  him  under  the  Act,  the  result  of  each  analysis, 
and  the  sum  paid  him  in  respect  of  it. 


Part  IV. — This  deals  with  Legal  Proceedings. 

Part  V. — Miscellaneous .  (35)  The  act  applies  also  to  Scotland  and  to  Northern 
Ireland  subject  to  small  modifications. 

Came  into  operation  1st  January,  1929.  The  Fourth  Schedule  to  the  Act 
repeals  the  Sale  of  Food  and  Drugs  Acts  1875-1899  and  1927  with  certain 
exceptions,  as  follows: — 

Enactments  Repealed 


(Except  (Sect.  37)  as  regards  Analyses,  Orders,  etc.,  under  the 

old  Acts ) 


Session  and 
Chapter 


Short  Title 


38  &  39  Viet.  c.  63 

42  &  43  Viet.  c.  30 

50  &  51  Viet.  c.  29 
55  &  56  Viet.  c.  55 


The  Sale  of  Food  and  Drugs 
Act,  1875 

The  Sale  of  Food  and  Drugs 
Act  Amend.  Act.,  1879 
The  Margarine  Act,  1887 
The  Burgh  Police  (Scotland) 
Act,  1892 


62  &  63  Viet.  c.  51 

7  Edw.  7.  c.  21 

4  &  5  Geo.  5.  c.  46 

5  &  6  Geo.  5.  c.  66 

11  &  12  Geo.  5.  c.  32 
11  &  12  Geo.  5.  c.  42 
1 7  &  18  Geo.  5.  c.  5 


The  Sale  of  Food  and  Drugs 
Act,  1899 

Butter  and  Marg.  Act,  1907 
The  Milk  and  Dairies  (Scot¬ 
land)  Act,  1914 
The  Milk  and  Dairies  (Con¬ 
solidation)  Act,  1915 
The  Finance  Act,  1921 
The  Licensing  Act,  1921 
Sale  Food  Drugs  Act,  1927 


Extent  of  Repeal 


The  whole  Act,  except 
secs.  30,  31  &  36*. 

The  whole  Act. 

The  whole  Act. 

In  sec.  432  the  words 
“under  the  Sale  of  Food 
and  Drugs  Act,  1875, 
and  also.” 

The  whole  Act. 

The  whole  Act. 

Section  twenty-seven. 

Section  nine  and  the  Third 
Schedule. 

Section  twenty-three. 

Section  ten. 

The  whole  Act. 


*These  Sections  refer  to  the  inspection,  analysis  and  destruction  of  Tea. 

Report  of  the  Departmental  Committee  on  the  Composition  and 
Description  of  Food  (Cmd.  4564,  April  1934).  I  he  committee  consider  it 
desirable  that  the  law  should  be  altered  so  that  standards  may  be  set  or  declara¬ 
tions  of  composition  required  for  foods  other  than  milk. 
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The  Ministry  of  Agriculture  has  established  a  Standard  for 
jam  of  superior  quality  prepared  from  fresh  fruit  grown  in  the 
United  Kingdom  and  in  the  Agricultural  Products  (Grading 
and  Marking)  (jam)  Regulations,  1934?  prescribes  a  grade 
designation  as  follows: — 

“Select  (Fresh  Fruit)  Preserve” 

“and  the  quality  indicated  by  such  grade  designation  shall  be 
deemed  to  be  as  defined  in  the  P  irst  Schedule  hereto. 

This  Schedule,  the  only  one  at  present,  is  reproduced  here. 


SCHEDULE  I 

Jam  Manufactured  in  England  and  Wales  from  Fruit  Grown  in  the  United  Kingdom:  Definitions  of  Quality  of 

Select  (Fresh  Fruit)  Preserve 
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It  contains  fifteen  varieties  of  preserve,  and  differs  from  the 
Schedule  contained  in  the  Regulations  of  1 933  in  that  five  of  the 
preserves  are  separated  from  the  remainder  on  the  point  of  the 
introduction  of  other  materials. 

In  common  with  the  other  preserves  they  shall  contain  no 
added  colouring  or  flavouring  material  or  preservative,  but  they 
may  contain  an  added  quantity  of  any  other  substance  which 
occurs  as  a  natural  constituent  of  the  fruit.  This  is  in  order  to 
secure  a  “satisfactory  set,”  and  thus  admits  of  the  introduction 
of  pectin;  and  also  acids  where  a  deficiency  of  these  occurs. 

These  are  all  single-fruit  preserves,  and  it  is  laid  down  that  they 
shall  be  made  from  sound  and  clean  fresh  fruit  and  pure  sugar, 
and  shall  contain  no  added  sweetening  material  other  than  sucrose 
or  invert  sugar. 

This  National  Mark  Scheme  for  Jam  is  designed  to 
encourage  the  production  of  jam  of  standard  quality  from 
home-grown  fruit.  Large  quantities  of  fruit  of  varieties  grown 
in  this  country  are  imported  for  manufacture  into  jam.  They 
come  in  as  whole  fruit  and  pulp,  canned  or  preserved,  or  as 
dried  fruit  (also  preserved),  and  the  purchaser  is  not  usually 
in  a  position  to  distinguish  between  jam  made  from  these  and  the 
product  of  home-grown  fruit. 

“It  is  estimated  that  some  40%  of  the  jam  made  in  this 
country — other  than  that  made  from  varieties  of  fruit  which 
cannot  be  grown  here  commercially — is  produced  from 
imported  fruit  or  pulp.” — Ministry  of  Agriculture,  Marketing 
Leaflet,  No.  36. 

Important  features  of  the  Scheme  are  the  efforts  made  to  ensure 
that  the  jam  may  be  readily  identified,  and  the  provision,  under 
Government  control,  of  a  guarantee  both  of  the  origin  of  the 
product,  and  of  the  observance  of  standards  of  quality  officially 
defined.  It  includes  a  system  of  inspection  supported  by 
systematic  and  regular  analyses. 

STANDARD  FOR  JAM 

The  need  for  improvement  in  the  conditions  of  manufacture  and  the  quality 
of  jam  has  been  felt  for  some  time,  and  standards  were  adopted  in  1930  by  the 
Food  Manufacturers’  Federation  in  consultation  with  the  Society  of  Public 
Analysts  ( Analyst ,  November,  1930). 

These  cover  single-fruit  and  mixed  jams,  and  prescribe  for  first  and  second 
qualities,  to  be  labelled  “ Full  Fruit  Standard”  and  “Lower  Fruit  Standard ’ 
respectively,  with  a  guarantee  on  the  label,  and  each  manufacturer  is  to  undertake 
to  conform  to  the  standards  before  he  shall  be  entitled  to  use  the  descriptions. 

In  the  preparation  of  these  jams,  of  course,  fruit  other  than  fresh  may  be  used, 
the  percentage  of  soluble  solids — 68-5 — is  in  agreement  with  that  required  by  the 
Ministry  of  Agriculture,  but  the  minimum  quantity  of  fruit  required  to  be  used 
in  making  100  lb.  of  finished  jam  is  lower,  ranging,  for  single-fruit  jams,  from 
30  to  45  lbs.,  while  the  Ministry  requires  40  to  55  lbs.,  according  to  the  variety  of 
fruit.  ...  . 

The  use  of  glucose  is  not  prohibited,  and  added  fruit  juice  and  pectin  may  be 
present,  without  declaration  in  the  case  of  first  quality  jams.  The  use  of  citric, 
tartaric  and  malic  acids  and  of  “permitted”  artificial  colouring  matter  is  also 
allowed  without  declaration. 
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Tables  are  given  of  the  minimum  percentages  of  fruit-content  in  mixed  jams 
the  minimum  of  each  named  fruit  being  given  by  the  figures  in  brackets;  thus 
for  first  quality  mixed  jam,  whose  total  minimum  in  every  case  is  40%: — 

Fruit  content  per  cent. 

Strawberry  and  gooseberry  ...  ...  40  (20/20) 

Gooseberry  and  strawberry  ...  ...  40  (30/10) 

the  name  of  the  fruit  forming  the  larger  content  appearing  first,  where  the 
proportions  are  not  equal. 

20%  is  the  minimum  fruit  content  for  second  quality  jams,  whether  single¬ 
fruit  or  mixed. 

In  addition  to  the  above  there  are  very  varied  regulations  in  force  in  other 
countries  to  some  of  which  British  jams  may  be  exported.  These  regulations  arc 
discussed  and  arranged  in  comparative  tables  by  C.  L.  Hinton  in  A  Summary 
of  Food  Laws  and  Regidations  (Nema  Press). 

ANALYSIS  OF  JAM 

It  will  be  seen  from  the  standards  referred  to,  and  the  schedule  reproduced 
above,  that  an  examination  of  jam  includes  determination  of  the  total  soluble 
solids,  and  of  the  proportion  of  fruit  used  in  the  preparation  of  the  sample. 

The  latter  is  a  difficult  problem  the  solution  of  wffiich  depends  largely  on  a 
knowledge  of  the  amounts  of  insoluble  solids,  acids  and  pectin  contained  in  the 
fruit  used,  and  these  vary  rather  widely  in  different  samples  of  the  same  fruit 
But  by  consideration  of  all  three  figures  a  fairly  good  approximation  may  be 
arrived  at  in  the  case  of  single-fruit  jams. 

A  paper  on  the  composition  of  fruits  as  used  for  jam  manufacture  has  been 
published  ( Analyst ,  1931,  35)  by  T.  Macara,  Director  of  Research  for  the  British 
Association  of  Research  for  the  Jam  and  other  Trades.  In  it  appear  the  tabulated 
results  of  a  large  number  of  analyses  of  different  kinds  of  fruit  carried  out  during 
the  preceding  seven  years.  Details  are  given  of  the  methods  employed;  emphasis 
is  laid  on  the  preliminary  preparation  and  mixing  of  the  sample,  and  on  the 
importance  of  analysing  a  jam  in  a  similar  manner  to  that  used  for  the  fruits  it 
the  data  given  for  the  fruit  are  to  be  used  in  interpreting  the  results  of  the  jam 
analysis. 

The  following  directions  for  the  analysis  of  jam,  therefore,  conform  in  outline 
to  the  description  of  the  methods  employed  for  the  fruit  when  it  is  a  question  ol 
obtaining  comparative  figures. 

Preparation  of  a  20%  Extract 

Mix  the  sample  thoroughly  in  a  mortar  or  small  mincer  (stones  having  been 
removed  and  their  proportion  noted).  Boil  50  g.  moderately  with  200  ml.  of 
water  for  one  hour,  maintaining  the  volume  during  boiling.  Cool  and  make 
up  to  250  ml.  Mix  well  and  strain  or  filter. 

Soluble  Solids  may  be  obtained  from  the  specific  gravity  or  the  refractive 
index  (by  immersion  refractometer)  of  the  20%  extract,  the  percentage  of  solids 
being  calculated  by  means  of  the  appropriate  sugar  factors  ( Analyst ,  1931,  395) 

The  soluble  solids,  of  course,  are  required  to  conform  to  the  standard  of  68-5% 
when  determined  by  refractometer  reading  in  the  cold  (20°  adopted),  uncorrectec 
for  insoluble  solids. 

They  may  be  determined  directly  on  the  sample  which  has  been  thoroughly 
mixed,  other  types  of  refractometer  being  used.  A  table  prepared  by  Hintor 
(loc.  cit.)  gives  the  percentages  of  sugar  corresponding  to  the  refractive  inde> 
or  butyrorefractometer  number  observed,  for  use  in  the  absence  of  a  refracto¬ 
meter  reading  sugar  percentages  directly. 

In  the  case  of  the  immersion  refractometer.  which  also  has  an  arbitrary  scale 
the  refractive  indices  may  be  found  by  reference  to  a  table  in  Leach’s  Foot 
Inspection  and  Analysis  (4th  Edn.,  p.  102). 

The  very  small  amount  of  substance  used  renders  it  necessary  that  great  car< 
should  be  taken  in  mixing  the  sample  if  erroneous  results  are  to  be  avoided. 

Sugars.  Treat  a  portion  of  the  extract  with  lead  subacetate,  make  up  to 
suitable  volume,  filter  and  remove  excess  of  lead  from  part  of  the  filtrate 
means  of  sodium  phosphate.  Invert  the  clean  filtrate  at  60°  with  hydrochlori< 
acid,  cool,  neutralise  with  sodium  hydroxide,  and  determine  the  reducing  suga: 
by  copper  reduction  (either  gravimetrically  or  by  the  volumetric  method  o 
Lane  and  Eynon  -sec  this  volume,  p.  429). 
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Acidity.  Dilute  50  ml.  with  several  hundred  millilitres  of  water,  and  titrate 
with  N/10  sodium  hydroxide,  using  phenolphthalein  solution  as  indicator. 
Deduct  any  blank  obtained  by  titrating  an  equal  volume  of  water,  and  express 
the  result  as  crystalline  citric  acid  or,  in  the  case  of  apples,  as  malic  acid. 

Pectin  (Spec.  Rep.  Food  Invest.  Bd,  Lond.,  No.  33,  73);  cf.  Method  of 
Carr6  and  Haynes,  Biochem.  J.,  1922,  63). 

Take  sufficient  of  the  filtered  extract  to  yield  from  0*02  g.  to  0*03  g.  of  calcium 
pectate;  neutralise,  and  dilute  so  that  after  addition  of  all  reagents  the  total 
volume  measures  about  500  ml.  Add  100  ml.  of  N/10  sodium  hydroxide  and  allow 
to  stand  at  least  an  hour,  preferably  overnight.  Add  50  ml.  of  N/l  acetic  acid, 
and  after  5  minutes,  50  ml.  of  M/1  calcium  chloride.  Allow  to  stand  for  one  hour, 
boil  for  a  few  minutes  and  filter  through  a  large  fluted  filter  paper.  Wash  with 
boiling  water  until  the  filtrate  is  free  from  chloride,  wash  the  precipitate  back 
into  the  beaker,  boil  and  filter  again.  Repeat  unless  the  filtrate  gives  no  indica¬ 
tion  of  chloride.  Filter  through  a  Gooch  crucible  or  tared  filter,  and  dry  at  100° 
to  constant  weight. 

In.  the  foregoing  method  the  pectin  is  determined  as  calcium  pectate.  The 
following  points  from  pages  27  and  28  of  the  report  with  reference  to  pectin  and 
its  related  compounds  may  be  of  interest  here. 

(1)  An  insoluble  pectic  compound  occurs  in  unripe  fruits  and  other  plant 
tissues,  and  is  generally  described  as  pectose  or  protopectin.  Pectose  may 
be  regarded  as  a  pectin-cellulose  complex  with  a  constitution  analogous 
to  that  of  the  glycosides. 

(2)  Pectin  is  a  neutral  methoxy  ester  of  pectic  acid  and  contains  11*76%  of 
methyl  alcohol. 

Between  pectin  and  pectic  acid  are  intermediate  forms  which  exhibit 
increasing  acidic  properties  with  a  decrease  in  their  content  of  methyl 
alcohol. 

These  intermediate  forms  are  classed  together  as  pectinic  acids  to 
distinguish  them  from  true  pectin. 

(3)  Pectic  acid  may  be  regarded  as  the  basal  molecule  of  pectin,  and  is  a 
complex  galacturonic  acid  combined  with  arabinose  and  galactose. 

In  pectin  the  carboxyl  groups  of  the  galacturonic  acid  are  replaced 
by  methyl  alcohol,  and  both  methyl  alcohol  groups  and  carboxyl  groups 
are  present  in  pectinic  acids. 

(4)  Pectin  can  be  converted  quantitatively  into  calcium  pectate,  whereby  the 
methoxy  groups  are  removed  by  hydrolysis  and  the  free  carboxyl  groups 
are  subsequently  replaced  by  calcium.  Calcium  pectate  is  a  definite 
chemical  compound  with  an  ash  content  found  by  experiment  to  be 
7*62%  of  calcium  (Carre  and  Haynes,  1922). 

(5)  The  formula  of  pectin  may  be  provisionally  accepted  as  C39H5S033,  and 
the  basal  molecule,  pectic  acid,  will  therefore  be  C35H50O33,  with  a 
theoretical  calcium  content  of  7*66%. 

Pectin  is  the  only  member  of  the  group  of  pectic  compounds  which  is  of 
commercial  importance  in  the  jam  and  jelly  industries. 

The  pectin  is  extracted  from  plant  material  rich  in  pectic  substances,  such  as 

citrus  fruits,  beets,  apples,  turnips,  etc. 

The  minced  material  is  either  subjected  to  the  action  ot  superheated  steam  or 
is  heated  in  v/ater  under  pressure.  Some  investigators  have  recommended 

extraction  of  the  pectin  with  dilute  acid.  _  .  ,  , 

In  all  cases,  however,  the  underlying  principle  is  the  same,  viz.,  the  hydioiysis 

of  pectose  with  the  production  of  pectin. 

Pectin  for  commercial  use  is  prepared  either  in  the  form  of  concentrate 
extracts,  or  as  a  dry  powder  obtained  by  precipitating  the  aqueous  extract  wi 

alcohol.  .  ,  . 

The  relation  of  pectin  to  jelly  formation  is  discussed  in  the  report,  and  also 
the  legitimate  use  of  tasteless  and  colourless  pectin  prepared  from  fruits,  sue  as 
apple,  to  “supplement  fruits  required  for  iam  making  which  are  naturally 

deficient  in  pectin.”  .  111 

Certainly  this  procedure  would  seem  to  be  a  distinct  advance  on  t  e  o  er 
method  of  introducing  foreign  ingredients  such  as  gelatin  and  agar. 

Insoluble  Matter.  Take  10  g.  of  the  well-mixed  mincec.  materia  ,  dilute 
with  100  ml.  of  water  and  boil  for  30  minutes,  pour  on  to  a  tared  filter,  return  the 
residue  to  the  beaker  and  boil  with  more  water,  finally  wasn  on  the  filter  wi  1 
boiling  water  and  dry  in  an  oven  at  105  . 
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The  figures  used  in  calculating  the  proportion  of  fruit  in  jam  are  those 
for  insoluble  solids,  acidity  and  pectin.  The  Analyst,  1931,  39,  gives  a  table  of 
extreme  and  average  figures  for  various  fruits.  It  is  suggested  that  the  com¬ 
position  should  first  be  calculated  with  the  use  of  the  average  figures.  If  the  jam 
falls  below  the  standard,  the  three  minima  should  be  used.  If  it  is  still  below  there 
is  little  doubt  that  it  was  not  made  with  the  standard  weight  of  fruit.  A  warning 
is  added,  however,  with  regard  to  the  difficulty  of  ensuring  even  distribution  of 
the  fruit  and  therefore  recommending  wrhere  possible,  the  examination  of  more 
than  one  jar.  Where  more  than  one  jar  from  a  boiling  is  tested  it  is  found  that 
the  insoluble  solids  may  vary  somewhat  widely,  but  acid  and  pectin  remain 
much  the  same,  especially  the  acid. 

The  acid  figure  will  generally  give  a  fair  indication  of  the  composition,  except 
when  acid  has  been  added. 

Mixed  jams  present  greater  difficulties,  and  call  for  further  methods  such  as 
counting  and  identifying  seeds,  and  for  a  general  microscopical  examination, 
which  should  be  made  in  every  case. 

A  dissecting  microscope  is  frequently  useful  for  enumerating  characteristic 
elements  which  do  not  require  high  magnification  for  their  detection. 

Under  the  title  “The  Composition  of  Fruit,”  Lampitt  and  Hughes  publish 
tables  of  analyses  of  fresh  fruit,  covering  a  period  of  2  years  ( Analyst ,  1928,  32). 
Maximum,  minimum  and  average  results  are  given  for  total  solids,  total  sugars 
(as  invert  sugar),  pectin  ( A.O.A.C .  method),  and  insoluble  solids.  These  are 
of  value  for  reference  and  comparison,  allowing  for  any  variations  due  to  possible 
differences  in  the  methods  of  determination. 

Hughes  and  Maunsell  have  published  further  tables  ( Analyst ,  1934,  231),  in 
which  another  figure,  the  non-sugar  solids,  is  included,  the  authors  considering 
it  useful  in  calculating  the  amount  of  fruit  in  canned  fruit,  jam,  etc. 

In  the  same  number,  p.  248,  Hinton  advocates  the  examination  of  fruit  and 
jam  by  lead  precipitation  for  the  same  purpose. 

Examination  for  Glucose,  Saccharin  and  Preservatives 

Jams  require  examination  also  for  the  presence  of  glucose,  saccharin,  thicken¬ 
ing  agents,  such  as  gelatin  and  agar,  for  preservatives,  colouring  matter,  etc. 

Glucose.  A  simple  polarimetric  test  for  the  detection  of  glucose  is  given  by 
Judd  Lewis  ( Analyst ,  1930,  384)  who  points  out  that  the  specific  rotation  of  the 
inverted  extract  of  all  fruit  juices  is  approximately  —20°. 

With  10  %  of  glucose  present  a  specific  rotation  of  +1-2°  was  obtained.  A 
positive  or  reduced  negative  result  therefore  indicates  glucose. 

Saccharin  has  been  found  in  jam  as  a  sweetening  agent.  It  may  be  extracted 
by  an  ether  light  petroleum  mixture  from  a  solution  acidified  with  dilute  sul¬ 
phuric  acid,  and,  after  removal  of  the  volatile  solvent,  detected  by  its  sweet  taste, 
and  by  fusing  with  caustic  alkali,  acidifying  and  testing  for  salicylic  acid  by  weak 
ferric  chloride  or  iron  alum  solution.  Salicylic  acid  itself  is  assumed  absent.  If 
not  it  can  be  removed  by  oxidising  with  alkaline  permanganate  before  the  fusion 
with  sodium  hydroxide.  Benzoic  acid,  if  present,  can  be  removed  by  sublimation 
at  100°. 

Preservatives:  Sulphur  Dioxide.  The  only  preservative  permitted  in  jams 
is  sulphur  dioxide  and  its  compounds  which  are  allowed  in  ordinary  jams  to  the 
extent  of  40  parts  of  sulphur  dioxide  per  million,  but  not,  of  course,  in  National 
Mark  preserves.  A  qualitative  test  may  be  made  with  a  simple  apparatus  devised 
by  Parkes  (see  illustration:  Analyst,  1926,  620)  consisting  of  a  conical  flask  fitted 
with  a  rubber  cork  holding  a  bent  two-bulbed  thistle  funnel  which  contains  a 
solution  of  iodine  and  barium  chloride. 

The  sample,  whether  jam  or  other  material,  is  placed  in  the  flask  with  water, 
a  little  porous  pot,  a  few  drops  of  copper  acetate  solution  to  retain  any  sulphide, 
pieces  of  marble  to  replace  the  air  in  the  flask  by  carbon  dioxide,  and  finally, 
just  before  the  cork  is  inserted,  a  sufficient  quantity  of  strong  hydrochloric  acid. 
When  the  air  is  displaced  the  mixture  is  gradually  brought  to  the  boil,  and  if 
the  sample  contains  sulphur  dioxide  the  first  few  drops  of  distillate  condensing 
in  the  funnel  produce  turbidity  due  to  the  formation  of  barium  sulphate,  the 
iodine  solution  being  more  or  less  decolourised  if  much  sulphur  dioxide  is 
evolved. 

If  the  presence  of  any  sulphur  dioxide  is  indicated  a  quantitative  deter¬ 
mination  must  be  made.  A  larger  amount  of  sample  is  distilled  with  the  same 
reagents  and  the  distillate  collected  in  a  receiving  flask  containing  excess  of  an 
iodine  solution  of  approximately  decinormal  strength.  During  the  greater  part 
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of  the  distillation  the  condenser  tube  should  dip  below  the  surface  of  the  iodine 
solution. 

When  the  operation  is  completed  the  sulphuric  acid  formed  in  the  distillate  is 
determined  as  usual  by  precipitation  with  barium  chloride,  and  the  sulphur 
dioxide  in  the  sample  calculated  from  the  weight  of  barium  sulphate  obtained. 

Salicylic  and  Benzoic  Acids  may  be  separated  from  the  sample  by  shaking 
an  aqueous  extract  acidified  with  sulphuric  acid  with  ether,  which  is  washed 
with  a  little  water,  divided  into  two  portions  and  evaporated  in  porcelain  dishes. 
The  residue  in  one  is  tested  with  weak  ferric  chloride  for  the  violet  colour 
given  by  salicylic  acid.  The  slight  colour  extracted  from  the  jam  is  usually  not 
enough  to  interfere  with  the  qualitative  test.  In  a  quantitative  determination  by 
colorimetric  means  the  jam  extract  is  first  treated  with  a  clarifying  agent  to 
remove  the  colour. 

The  residue  in  the  second  dish  is  examined  for  crystals  of  benzoic  acid;  about 
1  ml.  of  concentrated  sulphuric  acid  and  a  small  crystal  of  potassium  nitrate  are 
added  and  the  dish  heated  on  a  boiling  water-bath  for  half  an  hour.  The  contents, 
which  should  be  nearly  colourless  (slightly  yellow  if  much  benzoic  acid  is  present) 
are  diluted  with  a  little  water  and  cautiously  made  alkaline  with  ammonia,  boiled 
to  decompose  any  nitrite,  cooled  and  treated  with  a  fresh  colourless  solution  of 
ammonium  sulphide.  If  benzoic  acid  is  present  a  red-brown  ring  or  coloured 
solution  of  the  ammonium  salt  of  meta-diaminobenzoic  acid  is  formed. 

Minute  traces  of  salicylic  acids  may  be  derived  from  the  fruit  composing  the 
jam. 

Similarly  when  the  turmeric  test  for  boric  acid  is  applied  to  the  ash  of  fruit 
a  slight  reaction  is  frequently  obtained  owing  to  the  presence  of  a  trace  occurring 
naturally. 

Tartaric  Acid.  Regulations  made  under  the  Agricultural  Produce  (Grading 
and  Marking)  Act,  1928,  require  “Select  Cider,  Champagne  process”  to  be  free 
from  any  acid  foreign  to  apples,  and  “Select”  cider  to  contain  not  more  than  1  g. 
per  litre  of  tartaric  or  citric  acids.  The  absence  of  tartaric  acid  can  be  shown 
qualitatively;  3  mg.  of  tartaric  acid  by  the  test  described  gives  a  distinct  precipi¬ 
tate  of  calcium  racemate. — J.  King,  Analyst ,  1933,  135. 

The  method  is  applicable  to  food  substances  such  as  jellies,  jams  or  other  fruit 
products,  but  these  may  require  preliminary  treatment  for  the  removal  of  col¬ 
loidal  matter,  etc. 

Canned  Fruits 

Statutory  Rules  and  Orders  (1933,  No.  538)  made  by  the  Minister  of  Agricul¬ 
ture  and  Fisheries  prescribe  grade  designations  and  grade  designation  marks  for 
apples,  blackberries,  cherries,  and  certain  other  fruits,  produced  and  canned  in 
England  and  Wales.  _ 


VINEGAR 

Vinegar  has  been  described  in  an  old  work  as  that  form  of 
acetic  acid  which  is  generally  preferred  for  culinary  purposes, 
and  which  is  made  by  the  fermentation  of  vegetable  substances. 

This  definition  recognises  the  important  fact  that  a  true  vinegar 
is  produced  by  a  fermentation  process,  and  although  the  term 
“vegetable  substances”  seems  rather  vague  and  comprehensive 
at  first,  vinegar  is  actually  produced  from  fermentable  matter 
derived  from  several  sources,  and  hence  we  have  various  descrip¬ 
tive  terms  such  as  malt  vinegar,  wine  vinegar,  cider  vinegar,  etc. 

When  wine,  beer  and  weak  spirituous  liquids  are  exposed  to 
the  air  they  become  sour  owing  to  the  action  of  a  ferment, 
Mycoderma  aceti ,  which  brings  about  oxidation  of  the  alcohol 
with  the  production  of  acetic  acid.  Various  other  compounds, 
including  aldehyde,  acetic  ether,  etc.,  are  produced  in  small 
quantities  at  the  same  time. 

Strong  wines  and  spirits  are  not  affected,  as  the  ferment  is 
either  killed  or  its  action  inhibited.  On  the  other  hand,  weak 
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solutions  of  a  pure  alcohol  do  not  contain  the  nitrogenous  anc 
other  food  material  required  by  the  organism. 

Malt  vinegar,  sometimes  known  as  British  vinegar,  is  made 
by  brewing  a  “wort”  from  malt,  i.e.,  the  malt,  or  mixture  of  mai 
and  unmalted  grain,  is  crushed  and  steeped  in  water  at  about  60 
until  by  the  action  of  diastase  the  starch  is  decomposed  with  the 
production  of  maltose,  etc.  The  process  is  known  as  “mashing,’ 
and  the  object  is  to  produce  as  much  fermentable  sugar  as  possible 
The  cleared  extract  or  wort  is  treated  with  yeast  to  bring  aboul 
alcoholic  fermentation,  and  the  alcoholic  “wash”  is  then  trans¬ 
ferred  to  an  acetifier,  where  it  is  caused  to  trickle  over  birch  twigs 
or  beech  shavings  which  are  impregnated  with  vinegar  to  introduce 
the  ferment,  meeting  with  an  upward  current  of  air  which  supplies 
the  necessary  oxygen. 

A  little  alcohol  is  left  unconverted  to  allow  for  the  formatior 
of  esters  which,  with  the  traces  of  aldehyde,  etc.,  give  the  vinegan 
its  characteristic  flavour  and  smell. 

The  Local  Government  Board  in  1911  described  vinegar  as  j 
liquid  derived  wholly  from  alcoholic  and  acetous  fermentation 
A  malt  vinegar  is  derived  wholly  from  malted  barley  or  wholly  from 
cereals,  the  starch  of  which  has  been  saccharified  by  the  diastast 
of  malt. 

This  admits  of  the  use  of  grains  other  than  barley,  such  as 
rice  and  maize,  and  introduces  variations  in  the  composition  o 
vinegars,  all  entitled  to  be  termed  malt  vinegar. 

Elamill  in  his  Report  to  the  L.G.B.  in  1908  refers  to  the  use 
of  acid  hydrolysis  of  maize  and  rice  in  preparing  a  wort,  and  tc 
the  addition  of  sugars. 

Artificial  vinegar  is  any  vinegar,  or  substitute  for  vinegar 
containing,  or  derived  from,  any  preparation  containing  any  addec 
acetic  acid  which  is  not  wholly  the  product  of  alcoholic  anc 
subsequent  acetous  fermentation. 

Vinegar  (including  all  varieties)  should  contain  not  less  thar 
4  g.  of  acetic  acid  per  100  ml.;  arsenic  should  not  exceed  0-0143  g 
per  100  ml.,  and  it  should  not  contain  any  sulphuric  or  othei 
mineral  acid,  lead  or  copper,  or  any  foreign  substance  or  colouring 
matter  except  caramel. 

With  reference  to  the  definition  of  artificial  vinegar,  it  is  pointec 
out  by  Cox  ( Chemical  Analysis  of  Foods,  p.  201)  that  the  presence 
of  a  minute  quantity  of  mercury  is  strongly  indicative  of  the  us< 
of  strong  acetic  acid  to  fortify  a  weak  vinegar,  much  acetic  acic 
being  now  prepared  synthetically  from  acetylene,  usin^ 
a  mercury  catalyst.  In  view  of  the  minute  quantity  present  ir 
such  a  case,  ordinary  chemical  tests  will  be  useless  and  recours< 
must  be  had  to  electrolysis  with  the  use  of  a  small  gold  cathode 
If  the  mercury  present  is  not  sufficient  to  produce  a  silvering 
effect  on  the  cathode,  it  may  still  be  detected  by  the  productior 
of  a  sublimate  of  red  mercuric  iodide.  With  practice  and  can 
0-02  mg.  may  be  detected.  The  spectroscope  affords  an  evei 
more  sensitive  test. 
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DEFINITIONS  OF  VINEGAR  AND  MALT  VINEGAR 


The  following  definitions  are  suggested  standards  for  vinegar  and  malt 
vinegar  agreed  between  the  Society  of  Public  Analysts  and  other  Analytical 
Chemists  and  the  Malt  Vinegar  Brewers’  Federation: — • 

(0  Vinegar  is  a  product  of  the  alcoholic  and  acetous  fermentation  of  a 
saccharine  solution  without  any  intermediate  distillation,  except  in  the 
case  of  spirit  vinegar  as  defined  in  (tv). 

Malt  vinegar  should  be  derived,  without  intermediate  distillation 
wholly  from  malted  barley,  with  or  without  the  addition  of  entire  cereal 
grain,  malted  or  otherwise,  the  starch  of  which  has  been  saccharified  by 
the  diastase  of  malt.  3 


(ii) 


(«*)  When  vinegar  is  demanded,  a  purchaser  should  be  supplied  with 
malt  vinegar,  unless  due  notification  is  given  to  the  purchaser  of  the 
article  supplied. 

(tv)  The  name  “Vinegar”  may  be  applied  to  other  products  which  comply 
with  the  definition  of  vinegar  (No.  (i)  above),  provided  a  prefix  is  used 
to  denote  the  origin  of  the  product;  thus,  “Distilled  Vinegar,”  “Spirit 
Vinegar.” 

Distilled  vinegar  is  the  product  of  the  distillation  of  vinegar  as 
defined  in  No.  (i)  above,  and  its  source  should  be  denoted;  such  as, 
distilled  malt  vinegar. 

Spirit  vinegar  is  the  product  of  the  acetous  fermentation  of  a 
distilled  alcoholic  fluid. 

(v)  “Imitation”  or  “Artificial”  vinegar  should  in  every  case  be  sold 
specifically  marked  “Imitation”  or  “Artificial”  vinegar.  It  is  any  sub¬ 
stitute  for  vinegar  containing  acetic  acid  which  is  not  wholly  the  product 
of  alcoholic  and  subsequent  acetous  fermentation,  and  shall  not  contain 
any  acid  other  than  acetic  acid. 

(vi)  All  vinegars  and  imitation  artificial  vinegars  shall  contain  not  less 
than  4%  w/v  of  acetic  acid.  They  shall  not  contain  any  acid  other  than 
acetic  acid  or  those  acids  produced  by  normal  fermentative  processes. 

(vii)  Caramel  may  be  used  as  a  colouring  matter  in  all  vinegar  and  in 
“Imitation”  or  “Artificial”  Vinegars. 

Wine  vinegar  is  prepared  on  the  Continent  by  acetous  fermentation  of 
inferior  wines,  the  best  being  made  from  white  wine  in  France,  chiefly  at  Orleans. 

Cider  vinegar  is  principally  an  American  product.  It  contains  a  considerable 
amount  of  malic  acid. 

Concentrated  vinegar  or  vinegar  essence  is  usually  prepared  by  adding 
acetic  acid  to  brewed  vinegar  until  25%  to  30%  of  acetic  acid  is  present  (Hamill). 

It  seems  probable  that  some  of  these  concentrated  preparations  contain  no 
brewed  vinegar,  but  consist  of  acetic  acid  and  caramel  suitably  flavoured.  When 
diluted,  they  produce  a  cheap  artificial  vinegar.  In  fact,  they  serve  in  poor 
districts  for  the  extemporaneous  preparation  of  vinegar  by  the  retailer,  who  is 
frequently  too  liberal  with  the  water,  and  so  supplies  a  vinegar  containing  less 
than  4%  of  acetic  acid.  In  a  particular  instance,  1  gallon  of  the  strong  essence, 
when  diluted,  yields  12  gallons  of  the  artificial  vinegar.  Such  products  are  some¬ 
times  known  by  the  term  “wood  vinegar.”  . 

The  Food  and  Drug  Administration  of  the  U.S.  Dept,  of  Agriculture  define 
vinegar,  cider  vinegar,  or  apple  vinegar,  as  the  product  made  by  the  alcoholic  and 
subsequent  acetous  fermentations  of  the  juice  of  apples.  WT/ie  vinegar,  grape 
vinegar:  from  the  juice  of  grapes.  Malt  vinegar  from  an  infusion  of  barley  malt 
or  cereals  whose  starch  has  been  converted  by  malt.  Sugar  vinegar  from  sugar 
syrup,  molasses,  or  refiners’  syrup.  Glucose  vinegar  from  a  solution  of 
glucose  is  dextrorotatory.  Spirit  vinegar ,  distilled  vinegar,  grain 
vinegar,  from  acetous  fermentation  of  dilute  distilled  alcohol.  All  vinegars 
contain  in  100  ml.  (20°)  not  less  than  4  g.  of  acetic  acid.  S.R.A.,  t .L).  l  o.  , 
Rev.  4,  Aug.  1933. 


Dialysis  of  Vinegar 

A  general  analysis  of  vinegar  will  include  a  determination  of  the  ;Pec*  ^ 
ravity,  about  1-019  in  the  case  of  a  good  malt  vinegar,  usually  m  o’.so/ 

ariable  in  artificial  vinegar;  the  total  solids,  in  vinegar  a  rr,rrpcnnnd  ’ 

aay  be  only  0-2%  or  0-3%  in  artificial  vinegar,  the  ash  having 
igly  small  and  giving  practically  no  reaction  for  phosphates  which,  of  course, 

re  present  in  malt  vinegar. 
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The  ash  of  vinegar  should  be  tested  for  reaction  and  should  be  alkaline 
litmus. 

The  acidity  may  be  determined  by  titration  with  N/2  sodium  hydroxide  sol 
tion  using  phenolphthalein  as  indicator.  5  or  1 0  ml.  of  vinegar  are  well  dilut 
with  water  in  a  large  porcelain  dish.  The  colour  change  is  seen  more  clearly 
the  white  dish,  and  the  end-point  may  be  made  still  clearer  by  using  a  second  di 
with  the  same  amounts  of  vinegar  and  water  for  comparison.  Each  millilitre 
N/2  NaOH  is  equivalent  to  0-03  g.  of  acetic  acid. 

Further  analysis  should  include  determinations  of  nitrogen  and  pho 
phoric  acid ,  and  tests  for  free  sulphuric  acid,  ferrocyanides,  arsenic  air 
poisonous  metals. 

Ferrocyanides  are  sometimes  used  to  clarify  vinegar.  They  may  be  test* 
for  with  a  weak  solution  of  ferric  chloride. 

Tests  should  also  be  made  for  sulphur  dioxide  (see  page  446)  and  oth 
preservatives. 

Free  mineral  acid  is  improbable  if  the  ash  is  alkaline  to  litmus.  A  furthi 
test  applied  to  a  little  of  the  vinegar  is  based  on  the  fact  that,  in  the  presence 
alcohol,  acetic  acid  in  all  concentrations  gives  a  yellow  colour  with  metfo 
orange,  whereas  a  strong  acid  gives  a  pink  in  all  concentrations  down  to  0-005 
(Prideaux). 

The  presence  of  a  small  amount  of  sulphuric  acid  was  at  one  time  permitte 

Free  sulphuric  acid  may  be  detected  and  estimated  by  Hehner’s  metho* 
Evaporate  50  ml.  of  sample  in  a  platinum  dish  with  25  ml.  of  N/10  NaOH,  ar 
ignite  at  a  low  temperature.  Add  25  ml.  of  N/10  acid,  boil,  filter  and  wash  wi 
hot  water.  Titrate  the  filtrate  and  washings  with  N/10  NaOH  using  phenolp 
thalein  as  indicator.  Each  millilitre  of  N/10  NaOH  required  is  equivalent 
0-0049  g.  of  H2S04. 

The  A.O.A.C.  give  the  following  tentative  method  for  determining  fr 
mineral  acid  {Methods  of  Analysis,  3rd  Edn.,  p.  362). 

To  a  measured  quantity  of  sample  add  a  measured  excess  of  standard  alkai 
evaporate  to  dryness,  incinerate,  and  titrate  the  ash  with  standard  acid,  usii? 
methyl  orange  as  indicator.  The  difference  between  the  number  of  millilitres 
alkali  first  added,  and  the  number  of  millilitres  of  acid  needed  to  titrate  the  a? 
represents  the  free  mineral  acid  present. 

Pickles  and  Sauces,  made  from  fruit  or  vegetables,  are  permitted  to  conta 
benzoic  acid  to  the  extent  of  250  parts  per  million. 

The  benzoic  acid  may  be  determined  by  the  method  used  for  Ketchup 
Methods  of  Analysis  (A.O.A.C.),  p.  337.  A  weighed  quantity  is  saturated  wn 
sodium  chloride,  made  slightly  alkaline  with  10%  soda  and  made  up  to  volun 
with  salt  solution,  shaken  frequently  during  2  hours,  squeezed  through  musl 
and  filtered.  A  portion  of  the  filtrate  is  acidified  with  HC1,  extracted  wi 
chloroform  four  times,  the  combined  chloroform  extracts  evaporated  in  a  curre 
of  dry  air,  and  dried  in  a  desiccator  over  sulphuric  acid  until  no  odour  of  acet 
acid  is  detected;  the  residue  is  dissolved  in  neutral  alcohol  and  titrated  wi 
N/20  NaOH  using  phenolphthalein. 

An  alternative  method  due  to  Monier-Williams  (Report  to  Ministry  of  Healt 
1927),  consists  in  saturating  the  sample  with  sodium  chloride,  acidifying  wi 
phosphoric  acid,  and  distilling  in  steam  into  a  dish  containing  N/l  alkali.  Ti 
alkaline  distillate  is  evaporated,  purified  by  treatment  with  permanganat 
saturated  with  NaCl,  and  extracted  with  equal  volumes  of  ether  and  lig 
petroleum  (b.p.  30°  to  50°).  The  solvent  is  evaporated  in  a  test-tube  and  tl 
benzoic  acid  mixed  with  sand  and  sublimed  into  the  upper  part  of  the  tub 
which  is  cut  off,  dried  in  a  desiccator,  weighed,  the  benzoic  acid  removed,  ar 
the  tube  re-weighed. 


BREAD  AND  FLOUR 

Civilised  man,  living  a  normal  life,  derives  a  large  portion  of  h 
carbohydrate  intake  from  cereal  foods.  The  Anglo-Saxon,  tf 
Latin  and  the  Teutonic  races  have  chosen  wheat  flour  or  me 
as  their  main  cereal  food.  A  portion  of  the  Teuton  races  ar 
of  the  Eastern  peoples  uses  a  considerable  quantity  of  rye  flou 
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Dr.  J.  M.  Hamill’s  Food  Report  No.  14,  1911,  to  the  L.G.B., 
enumerated  milling  products  in  common  use  as  follows: — 

“Wholemeal”  or  “Graham  Flour”  (actually  whole  grain  flour). 

“Entire  Wheat  Flour”  or  “Fine  Meal” — a  product  obtained  by  removing 
a  portion  of  the  bran  and  grinding  the  rest  of  the  grain.  (This  includes  so-called 
“Standard”  flour.) 

“Households” — The  commercially  lower  grade  of  flour  obtained  from  roller 
mills — it  is  darkish  in  colour. 


“Patent  Grade.”  Commercially  the  higher  grade  flour  produced  by  roller 
mills.  It  is  a  better  colour  than  any  other  flour  produced  in  the  mill. 

“Straight  run”  or  “straight  grade” — intermediate  in  appearance  and 
quality  between  households  and  patent  grades. 

Special  flours,  prepared  from  any  of  the  above  usually  with  the  object  of 
improving  nutritive  qualities. 

The  following  special  distinctions  have  recently  been  applied  to  stone-ground 

flour:  . 

(1)  “Stone-milled”  flour  refers  to  any  flour  produced  by  stone-grinding. 

(2)  Wholemeal  flour  contains  all  the  constituents  of  the  original  grain, 
including  bran  and  germ. 

(3)  Millstone -flour  contains  all  the  constituents  of  the  grain,  except  the  bran. 
It  includes  87%  to  90%  of  the  germ.  It  keeps  well  under  proper  conditions.— 
C.  E.  Shelly,  Brit.  med.  •/.,  i/1924,  1883;  ii/1924,  720. 

Bread,  flour,  meal,  millable  wheat  and  wheat  offals  are  defined  in  Section  20 
of  the  Wheat  Act,  1932. 

The  carbohydrates  of  six  different  breads  were  found  to  be  equally  well 
absorbed  and  utilised.  (White,  mischbrot  (65%  to  72%),  Graham  (unbolted), 
whole  wheat,  “Walliser”  and  Kinderzweiback  (rusks)  ).— I.  Abelin  and  A. 
Biderbost,  Biochem.  Z.,  1932,  247,  429. 

With  regard  to  the  question  of  the  best  type  of  flour  and  bread 
made  from  it,  Dr.  Ham  ill,  in  the  above  report,  says. 

The  great  practical  difficulty  in  endeavouring  to  define  any  one  variety  of 
flour  in  terms  of  protein  content,  mineral  content,  or  other  criteria,  is  that  such 
a  definition  to  be  effective  would  require  preliminary  standardisation  of  wheat 
which  is  impracticable  in  view  of  the  fact  that  wheat  supplies  vary  from  different 
parts  of  the  world.  It  is  evident  that,  unless  we  live  wholly on  bread  which  is 
not  desirable,  the  differences  between  one  bread  and  another  do  not  matter  much. 

With  regard  to  choice  of  bread  for  children,  however  (though  here  also  a 
varied  dief  is  insisted  on)  it  is  stated-“For k  those f  children  who '  live 
on  bread — there  appears  to  be  advantage  in  bread  from  fl  these 

wheat  class  or  from  wholemeal  in  which  the  bran  is  very  ft  l  g  <  \  larger 

the  presence  of  the  so-called  offal,  including  the  germ 
quantity  of  mineral  matter  and  of  suitably  combined  p  op 

stances  as  yet  unknown,  which  has  been  proved  to  be  o  impo  •  _ , 

The  above  view  is  illustrated  and  supported  by  taking [  one ,f^tor_^  tine 
albuminoid  content.  The  albuminoids  in  a  vane  >  jgo/  Qf  the 

Australian,  English,  Canadian,  Indian,  etc.— may  range  from  8  0  to  16  /G 

grGrain  arrives  in  this  country  from  various  parts  of :  the  worid  ^d|ve«  times 

of  the  year,  according  to  the  respective  local  seasons,  which  when 

taxed  to  blend  these  wheats  of  varying  qualities  o  p 

milled  will  provide  a  flour  suited  to  modern  baking  .  ,  i 

The  controversy  as  to  the  respective  merits  of  yholemeal  and 

white  bread  has  produced  a  constant  stream  o  ‘  standard 

generation  and  the  battle  of  opinions  still  continues.  *  flour  as 
Bread  agitation  started  in  1911.  Standardisation .of 
originally  understood,  is  impossible,  but  its  con  ro  >  ■ 

as,  if  not  more  important  than,  standardisation  of  drugs  and 

the  quality  of  flour  (and  other  foodstuffs)  should  be  p 
Itiighest  possible  level.. 
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“Standard”  bread  was  defined  as  bread  made  from  unadulter¬ 
ated  wheat  flour  containing  at  least  80%  of  the  whole  wheat 
including  germ  and  bran. 

Spring  wheat,  grown  mainly  in  the  North-Western  States  and 
in  Canada,  is  usually  harder  and  slightly  richer  in  protein  than  the 
winter  wheat,  which  is  somewhat  more  starchy.  In  general,  a 
rather  hard  wheat  of  more  than  average  protein  content  is  preferred 
for  the  manufacture  of  bread  flour,  but  the  wheats  with  most 
protein  do  not  necessarily  make  the  best  flour. — Food  Products 
(1924),  H.  C.  Sherman. 

The  nitrogen  content  of  wheat  was  found  to  be  increased  only  by  the  heaviest 
nitrogenous  manuring.  This  increase  did  not  necessarily  improve  the  baking 
quality. — E.  A.  Fisher  and  C.  R.  Jones,  J.  agric.  Sci.,  1931,  21 ,  574. 

The  word  “Semolina”  is  given  to  varied  products  according  tc 
the  fancy  of  the  miller.  The  dictionary  application  of  the  name 
is  “coarsely  ground  and  carefully  purified  milling  products,: 
especially  hard  wheat  used  for  macaroni  and  in  cookery.”  Others 
apply  it  simply  to  a  “physical  condition”  of  flour.  Others,  again 
definitely  hold  that  the  semolina  obtainable  commercially  is 
the  hardest  portion  of  the  endosperm  of  the  wheat  grain,  and  is 
obtained  in  a  granular  form  by  adjusting  the  rollers  sufficiently 
far  apart,  so  as  not  to  crush  the  granules. 

The  germ  differs  considerably  in  composition  from  othei 
parts  of  the  grain.  Placed  side  by  side  (from  W.  Jago — 
transposed  from  his  figures  into  percentages)  the  amounts  o1< 
certain  constituents  of  (a)  a  wheat  mixture,  ( b )  one  of  the 
semolina  products — that  coming  from  the  second  and  thirc 
“breaks,”  ( c )  “flattened  germ”  from  the  same  mixture  and  ( d 
bran  are  as  follows  : 


Wheat 

Semolina 

Flattened  germ 

Finished  bran 

Moisture  .  . 

38-171 

43-041 

14-822 

22-598 

Soluble  extract  .  . 

16-403 

13-577 

43-940 

17-567 

Soluble  protein  .  . 

4-361 

3-191 

15-652 

2-259 

Crude  gluten  (dry) 

19-093 

19-416 

— 

— 

Ash 

4-835 

3-394 

5-501 

12-742 

Phosphoric  acid  .  . 

2-465 

0-747 

3-207 

7-322 

Fat 

4-993 

4-311 

11-982 

3-068 

Cellulose  .  . 

9-671 

12-627 

4-776 

34-4 

Flour  contains  0-12%  of  glucose  and  fructose,  0-25%  of  sucrose,  and  0-25% 
of  laevulosides.  Wheat  bran  contains  0T0%  of  glucose  and  fructose  and  5-0^ 
of  sucrose  and  laevulosides.  Wheat  germ  contains  12%  of  sucrose  and  laevulosides 
- — R.  Geoffroy,  Bull.  Soc.  chitn.  Fr.y  1932,  1491. 

The  proteins  of  rye  bread  were  found  to  be  superior  to  those  of  wheat  breac 
Soya  proteins  seemed  to  supplement  rye  bread  flour. — S.  K.  Kon  and  2^ 
Markuze,  Biochem.  J.,  1931,  1476. 

Mineral  constituents  in  the  ash  of  wheat  and  othe 
cereals: — Lime,  it  has  been  stated,  ranges  from  1%  to  10% 
magnesium  oxide  gives  an  average  of  12-11%;  silica  rarely  reache 
5%,  being  usually  less  than  2%;  P2Os  constitutes  an  average  c 
49%  to  50%;  Iron,  as  Fe203,  averages  1*1%. 

Figures  giving  flour  analyses  vary  greatly  ( cf .  Atwater  an 
Benedict,  Hutchison,  Tankard,  etc.). 
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I°dine  in  wheat  products.  Bran  contains  3-8,  germ  3-0,  and  wholemeal 
2  5  parts  per  million.  White  flour  contains  less  than  1 
J.,  i/1925,  764. 


in  5,000,000. — Brit.  med. 


White  flour  and  bread  are  robbed  by  the  miller  of  iodine,  along  with  valuable 
salts  and  vitamin  B.  Review  of  Swale  Vincent’s  book  on  internal  secretions  and 
the  ductless  glands. — Brit.  med.  J.,  i/1925,  369. 

Whole  wheat  and  oatmeal  are  effective  in  regenerating  the  haemoglobin  of 
rats  suffering  from  nutritional  anasmia  in  proportion  to  the  iron  content  of  the 
supplement.  White  flour  was  not  effective  in  proportion  to  its  iron  content,  nor 
was  it  made  as  effective  as  whole  wheat  by  the  addition  of  iron  or  copper  or 
both  of  these.  Thus  whole  wheat  seems  to  contain  some  factor,  lacking  in  the 
flour,  which  can  supplement  the  inorganic  iron  and  copper. — M.  S.  Rose  and 
E.  M.  Vahlteich,  J.  biol.  Chem.,  1932,  96,  595. 


Nature ,  of  May  4th,  1911,  had  a  good  article  on  the  position  on 
this  and  allied  matters. 


Although  the  difference  in  protein  between  roller-milled  flour  and  stone- 
ground  flour  is  not  great,  it  is  the  quality  not  the  quantity  of  protein  that  matters, 
and  the  proteins  of  the  germ  are  particularly  suited  for  promotion  of  growth. 
In  the  case  of  children  who  have  abundant  mixed  diet  this  special  protein  is 
obtained  from  other  sources,  but  where  the  diet  is  mainly  composed  of  bread 
the  difference  might  be  of  considerable  importance. — R.  Hutchison,  Brit.  med. 
J.,  ii/ 1924,  720. 


With  regard  to  the  phosphorus  in  wheat  bran, — this  was  first  thought  to 
be  inorganic — then  to  be  connected  with  the  nuclein  or  salts  of  nucleic  acid — 
but  researches  show  that  only  33%  of  the  phosphorus  could  be  accounted  for 
in  this  way,  and  that  the  chief  phosphorus  compound  is  a  magnesium-calcium- 
potassium  salt  of  a  phospho-organic  acid, — probably  identical  with  anhydro- 
oxy-methylene-diphosphoric  acid, — an  acid  which  is  widely  distributed  in  the 
vegetable  kingdom. — Brit.  med.  J .,  ii/ 1 9 1 1 ,  861,  1137. 

The  higher  animals  are  apparently  not  endowed  with  the  power  of  preparing 
their  own  organic  phosphorus  compounds  from  inorganic  phosphorus,  nor 
indeed,  are  they  probably  able  to  form  such  compounds  of  one  group  from  those 
of  another.  These  bodies  are  of  far-reaching  importance  to  the  bioplasm. 


A  healthy  man  accustomed  to  a  full  mixed  diet  requires  for  maintenance 
of  phosphorus  equilibrium  about  1*5  g.  of  phosphorus,  or  nearly  3-5  g.  of 
phosphoric  acid  per  diem;  the  organic  combination  seems  to  be  best.  The 
calcium  requirement  is  equivalent  to  about  0-7  g.  of  calcium  oxide  per  diem. — 
Nature,  ii/ 1910,  148. 

Vitamin  B  Content  of  White  Bread  and  Flour.  Rat  experiments  showed 
that  mothers  fed  with  extract  made  from  wholemeal  flour  did  better  than  those 
fed  on  extract  from  white  flour,  i.e.,  there  is  more  vitamin  B  in  wholemeal 
than  in  white  flour.  The  author  concludes  that  white  bread  contains  sufficient 
vitamin  B  to  supply  the  needs  of  a  rat  both  for  growth  and  reproduction.  White 
flour  contains  a  little  vitamin  B,  but  the  main  source  is  the  yeast.  Gladys  A. 
Hartwell,  Biochem.  J.,  1924,  120. 

Whilst  the  addition  of  yeast  has  no  material  effect  on  its  “B”  content  the 
addition  of  wheat  germ  produces  a  bread  rich  in  vitamin  B,  and  yet  distinct  from 
wholemeal  bread  which  contains  bran — an  indigestible  substance.  W.  Cramer 
and  J.  C.  Mottram,  Lancet,  ii/ 1 927,  1090,  see  also  ibid.,  1153. 

Bulk  for  bulk,  white  bread  has  more  calories  available  for  nutrition  than 
brown  bread.  Vitamin  B  is  present  in  the  yeast  introduced  into  the  white 
bread,  and  if  the  effect  of  the  “roughage”  is  to  produce  instead  of  a  formed 
stool  one  of  more  fluid  consistency  it  is  doubtful  whether  it  confers  any  known 
benefit  on  a  healthy  person. — Sir  T.  Horder,  Lancet,  ii/1927,  103;  see  also  ibi. 
201. 

Yeast  may  be  dispensed  with,  and  actually  much  bread  on  the  market  to-  a> 
has  been  aerated  by  incorporating  already-formed  carbon  dioxide  wit  e 
dough.  If  persulphate  of  potash  be  used  as  an  improver,  ammonium  persulphate 
may  be  formed  by  the  gluten,  and  this,  acting  as  a  reducing  agent,  is  i  e  y  o 
destroy  any  vitamin  introduced  by  the  yeast. — J.  Oliver ,  Lancet,  n/  ,  . 

Unable  to  keep  rats  alive  longer  than  5  weeks  on  a  B-deficien  ie, ^  ®reas 
the  addition  of  wheat  germ  2%  enabled  them  to  live  normally.  .  J.  > 

Lancet,  ii/1927,  305. 
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It  has  been  shown  that  the  highest  proportion  of  yeast  (fresh)  normally 
employed  in  bread-making  will  not  supply  white  bread  with  more  than  l/7th 
the  amount  of  vitamin  B  found  in  good,  wholemeal  bread  and  it  has  been  proposed 
to  solve  the  problem  by  replacing  white  by  wholemeal  bread.  Such  a  replace¬ 
ment,  however,  would  create  serious  milling  difficulties  and  would  involve 
extensive  alteration,  or  even  scrapping,  of  much  expensive  milling  plant,  with  a 
consequent  rise  in  the  cost  of  the  bread.  A  practical  alternative  is  the  addition 
of  dried  yeast  to  ordinary  white  flour.  Dried  yeast  is  several  times  more  potent 
in  vitamin  B  than  the  fresh  yeast  employed  in  bread-making,  and  if  used  in 
a  proportion  of  2%  to  4%  would  yield  a  palatable  bread  containing  as  much 
vitamin  B  as  the  finest  wholemeal  product. — S.  G.  Willimott  and  F.  Wokes, 
Lancet,  ii/ 1 928,  673. 

L.  Hill  and  M.  Flack  stated:  “Wheat  germ  alone  added  to  white  flour 

makes  this  an  adequate  food  on  which  animals  can  live  healthily.  This  proves 
that  the  lack  of  cellulose  has  nothing  to  do  with  the  insufficiency  of  white  flour, 
and  that  whatever  the  active  principle  may  be,  it  is  present  no  less  in  germ  than 
in  bran  and  sharps.  In  fact,  rats  did  better  on  white  flour  plus  germ  than  on 
white  flour  plus  sharps,  bran,  and  a  trace  of  germ.” 

White  wheat  flour,  plus  fresh  meat,  plus  cod-liver  oil  was  found  to  be  insufficient 
to  promote  growth  in  pigs  for  more  than  about  7  weeks.  The  addition  of  2  oz. 
per  pig  of  dried  brewers’  yeast  made  the  diet  satisfactory.  0-5  pint  to  2-0  pints 
of  stout  per  pig  daily  had  a  similar  but  less  marked  effect. — A.  H.  Blisset  and 
J.  Golding,  Biochem .  J 1931,  349. 

Flours  milled  from  dry  land  wheat  contained  more  carotene  than  those  milled 
from  irrigated  land  wheat. — A.  G.  O.  Whiteside,  Bull.  Dep.  Agric.  Can.,  No. 
154,  1931. 

Wheat  meal  in  all-mash  rations. — L.  W.  Rhys,  Harper  Adams  Util.  Poult. 
J.,  1932,  352. 

National  Mark  Flour  is  in  Three  Grades 

All-English  (Plain). — A  general  purpose  flour,  but  mainly  for  biscuit¬ 
making. 

All-English  (Self-raising). — Household  flour  for  pastries,  puddings,  etc. 

All-English  (Yeoman).  A  bread-making  flour  made  of  Yeoman  wheat,  the 
variety  created  at  Cambridge  by  Sir  Rowland  Biffen  to  produce  a  loaf  equal  to 
that  made  of  best  Manitoban  wheats. 

jfcVita  (T.M.478,917)  Wheat  is  thoroughly  cooked.  The  bran  is  subjected 
to  a  preliminary  cooking  before  the  final  baking. — Brit.  med.  J.,  ii/ 1927,  21. 

^cEnergen  (T.M.337,793)  Bread,  according  to  the  makers,  is  prepared  without 
yeast,  drugs  or  chemicals,  and  contains  but  one-fifth  of  the  moisture  usually 
present.  Over  40%  of  the  wholemeal  bread  consists  of  whole  wheat  grain. 

Bleaching  of  Flour 

Bread  is  sold  legally  by  weight,  and  too  often  the  baker  slack- 
bakes  his  loaf  and  leaves  as  much  water  in  it  as  possible  (it  should 
not  exceed  15% — Kenwood);  in  consequence  it  is  less  digestible, 
more  dough-like,  and  less  nourishing. 

In  a  Local  Government  Board  Report  (Food  Report  No.  12, 
1911)  Drs.  J.  M.  Hamill  and  G.  W.  Monier-Williams,  dealing 
with  the  action  of  nitrogen  peroxide  (N204),  indicate  that  the 
colour  of  the  bleached  flour  may  change  again,  i.e.,  become  yellow 
or  still  more  bleached  according  to  circumstances.  The  quantity 
of  nitrous  acid  or  nitrites  formed  is  proportional  to  the  N204  used. 
The  N204  is  present  in  the  flour  as  nitric  and  nitrous  acids 
or  nitrates  and  nitrites.  In  highly  bleached  flour  (1  kilo  with 
300  ml.  of  N204)  an  increase  in  the  amounts  of  soluble  proteins 
and  soluble  carbohydrates  takes  place.  The  amount  of  soluble 
nitrogen  is  doubled  (due  entirely  to  the  solubility  of  gliadin  in 
HN03  of  certain  strengths).  About  6%  to  7%  of  the  nitrogen 
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introduced  as  N204  is  absorbed  by  the  fat  of  the  flour — it 
undergoes  change  as  does  an  oil  on  oxidation.  The  rate  of 
digestion  was  greatly  retarded  if  the  starch  had  been  previously 
treated  with  N204.  Bleaching  exercised  an  inhibitory  effect  on 
the  salivary  digestion  of  flour. 


It  is  stated  (J .  Soc.  chem.  Ind.,  Lond.,  1912,  40)  that  nitrites  do  not  interfere 
with  the  action  of  diastase  on  starch ,  also  that  pancreatic  digestion  is  not  inhibited 
by  relatively  large  quantities  of  nitrites.  Further,  that  direct  experiments  with 
the  compound  of  the  colouring  matter  of  the  flour  with  oxides  of  nitrogen 
showed  that  this  is  not  poisonous  nor  does  it  have  any  perceptible  action  on 
the  blood. 

The  bleaching  of  flour  causes  physical  and  chemical  changes  in  the  ether- 
soluble  part  and  in  the  gluten  content  of  white  flour,  as  well  as  destruction  of 
diastase  and  vitamins. — F.  Bordas,  Ann.  Hyg.  publ.,  Paris,  1931,  9 ,  65. 


The  proportion  of  benzoyl-peroxide  used  to  bleach  a  flour  may  be  determined 
by  converting  the  unchanged  peroxide  into  benzoic  acid  by  means  of  sodium 
hydroxide  in  the  presence  of  acetone.  The  total  benzoic  acid  is  oxidised  to 
salicylic  acid  and  measured  by  matching  the  colour  obtained  with  1  drop  of 
ferric  chloride  solution  with  the  colour  of  control  solutions  containing  salicylic 
acid. — J.  R.  Nicolls,  Analyst,  1933,  4. 

Calcium  Sulphate  in  Baking  Powder  and  Self-raising  Flour 
Baking  powders  in  use,  according  to  a  L.G.B.  Report  on  “The  Presence  of 
Calcium  Sulphate  in  Baking  Powder  and  Self-raising  Flour”  (Fo9d  Report 
No.  13,  1911,  by  Dr.  Hamill),  may  be  classed  into  two  groups  (1)— this  being  by 
far  the  larger — tartaric  powders  in  which  the  acidic  constituent  is  tartaric  acid, 
cream  of  tartar,  or  a  mixture  of  these,  and  (2)  the  phosphate  powders,  the 
acidic  constituent  of  which  is  calcium  acid  phosphate,  together  with  sodium 
bicarbonate  in  all  cases.  Ammonium  carbonate  is  extensively  ingested  per  os  as 
it  is  a  necessary  ingredient  in  the  baking  of  sponge  cakes  and  other  light  bread 
products.  Alum  is  not  now  employed,  although  it  is  capable  of  acting  as  an 
acidic  constituent,  and  was  formerly  much  used.  In  an  addendum  by  C.  H. 
Gribb,  regarding  the  use  of  phosphate  baking  powders  and  the  alleged  utility 

of  calcium  sulphate  in  them,  it  is  stated:  .  . 

When  calcium  sulphate  is  mixed  with  sodium  bicarbonate  in  the  presence 
of  water,  carbon  dioxide  gas  is  evolved  according  to  the  following  equation. 

CaS04  +  2NaHCO » =  CaCO  8  +  C02  T  H20  +  Na2S04. 

The  evolution  of  gas  commences  immediately,  but  is  very  slow,  so  that  at  the 
end  of  half  an  hour  59%,  and  after  1  hour  79%,  of  the  theoretical  quantity  was 
found  to  have  been  liberated,  and  even  after  3  hours  the  reaction  was  not  com¬ 
plete.  When  calcium  acid  phosphate  acts  upon  sodiurn  bicarbonate  one  ot  the 
products  of  the  reaction  is  disodium  hydrogen  phosphate  thus: 

CaH4(P04)2  +  2NaHCO  3  =  Na2HP04  +  CaHP04  +  2COa+  2HaO 

and  this  salt  in  turn  reacts  under  suitable  conditions  with  calcium  sulphate 
giving  rise  to  phosphoric  acid,  which  in  turn  can  liberate  a  fresh  quantity  of 
carbon  dioxide  from  any  carbonate  which  may  be  present.  The  first  part  ot 
the  reaction  may  probably  be  represented  as  follows: 

3Na2HP04  +  3CaS04  =  Ca3(P04)2+3Na2S04+H8P04. 

In  actual  baking  experiments  with  a  baking  powder  containing  cacium 
sulphate,  75%  of  the  calcium  sulphate  was  recovered  ^changed /  eakium 
finished  loaf.  Other  experiments  would  seem  to  indicate  tha calcium 
sulphate  which  has  disappeared  as  such  in  the  loaf  is  again  -  Y 

agency  of  the  acid  in  the  gastric  juice  when  the  bread  is  eate  .  extent 

Calcium  sulphate  occurs  in  commercial  calcium  acid  P^?sPh^telf  of 

of  2%  or  3%  up  to  50%.  The  proportion  varies  according  to  the  method  o 

preparing  the  calcium  phosphate.  and  sulohuric 

It  is  generally  made  from  bone  ash  by  means  of  ph  p  hone  ash  a 

acids.  When  commercial  phosphoric  acid  alone  is  a  e  of  calcium 

product  can  be  obtained  containing  as  little  as  2  /Q  o  ~  contain  as  much 

sulphate.  When  sulphuric  acid  alone  is  used,  the  product  may  co  intemiedia“ 

as  50%  of  calciutn  sulphate;  mixtures  of  these  ac  g  .  deliberately 

between  the  extremes  mentioned.  Calcium  sulp  ‘  <.0dium  Ncarbonate  from 
added  as  a  diluent.  To  keep  the  acid  phosphate  and  sodium  bicarbonate  rrom 
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too  intimate  contact,  a  neutral  non-hygroseopic  powder,  known  as  “filling,"  is, 
added,  such  as  corn  flour  or  more  usually  rice  flour.  The  filling  may  be  50%, 
or  more  of  the  baking  powder. 

The  following  recipes  are  given  in  the  report:- — 

Calcium  acid  phosphate  .  .  .  .  50  37 

Sodium  bicarbonate  .  .  .  .  25  23 

Maize  starch,  rice  flour  or  ground 

.  25  40 


77 

41 


rice 


3  to  10  50  to  100 


From  £  oz.  to  1  oz.  of  the  powder  is  used  for  each  pound  of  flour,  hence  if  the 
calcium  acid  phosphate  of  the  first  powder  contained  50%  of  calcium  sulphatel 
\  oz.  of  the  powder  would  contribute  over  50  grains  of  calcium  sulphate  to  the- 
flour.  The  same  remarks  apply  in  regard  to  the  calcium  sulphate  introduced 
with  the  phosphate,  70  grains  per  lb.  being  contained  in  the  above  flour  if  the: 
first  ingredient  is  50%  phosphate.  The  phosphate  baking  powders  do  not  keep 
well  and  are  not  found  in  retail  trade.  Bakers  mix  the  ingredients  when  required. 
Self-raising  flours  are  made  thus: — 


Calcium  acid  phosphate  .  .  .  .  .  .  6  lb. 

Sodium  bicarbonate  .  .  .  .  .  .  3  lb. 

Flour  .  .  .  .  .  .  .  .  .  .  280  lb. 

Dr.  Hamill  made  the  following  recommendations  ( inter  alia): 

(a)  Manufacturers  of  acid  phosphates  should  not  prepare  even  their  cheapest 
qualities  of  acid  phosphate  for  sale  as  food  ingredient,  in  such  a  way  that  they 
contain  more  than  10%  of  calcium  sulphate. 

( b )  Bakers ,  self-raising  flour  makers ,  and  others  using  acid  phosphate  in  the 
preparation  of  food,  should  limit  themselves  to  acid  phosphate  of  high  com¬ 
mercial  quality — calcium  sulphate  not  to  exceed  10%. — L.G.B.  Report  and 
Editorial  comment,  Chem.  &  Drugg.,  i/1911,  Index  Fol.  545. 

The  Food  and  Drug  Administration  of  the  U.S.  Dept,  of  Agriculture  define 
baking  powder  as  the  leavening  agent  produced  by  mixing  an  acid-reacting 
material  and  sodium  bicarbonate  wdth  or  without  starch  or  flour.  Yields  not  less 
than  12%  available  carbon  dioxide.  The  acid-reacting  materials  are:  (1)  Tartaric 
acid  or  its  acid  salts,  (2)  acid  salts  of  phosphoric  acid,  (3)  compounds  of  alu-j 
minium,  (4)  any  combination  in  substantial  proportions  of  the  foregoing. — 
S.R.A.,  F.D.,  No.  2,  Rev.  4,  Aug.,  1933. 

Improvers 

Sodium  chloride  has  long  been  used,  the  usual  amount  being, 
3^  lb.  per  sack  of  flour. 

Gelatinised  potato,  or,  as  it  is  called  “fruit,”  has  been  used 
to  assist  the  yeast  plant  in  its  function  of  vesiculating  and  maturing: 
the  dough  with  the  least  trouble  to  the  baker. 

Sour  flour  also  materially  improves  baking  qualities,  when 
added  in  the  proportion  of  5  to  275  of  fresh-milled  flour. 

Acid  salts  (persulphates  and  acid  phosphates).  The  yeast 
plant  develops  best  in  a  medium  possessing  definite  acidity,  and' 
there  must  be  available  in  the  dough  a  supply  of  nitrogenous  food 
and  of  the  phosphatic  sugar  complex.  The  addition  of  acid  enables 
the  British  miller  to  compete  with  overseas  competitors.  Previously 
it  is  stated,  overseas  flour  was  improved  in  transit,  both  in  colour 
and  acidity,  making  it  more  desirable  from  the  user’s  point  o 
view  for  baking  without  yeast. 

With  regard  to  flour  for  yeast  panification,  here  also  acidification 
is  desirable.  It  was  found  that  a  flour,  for  example — to  give  ar 
extreme  case — containing  1 2-7 1  %  of  albuminoids  and  a  wet  gluten 
figure  of  39-4,  gave  a  loaf  badly  aerated  and  with  a  crumb  like 
indiarubber.  The  addition  of  i  oz.  of  ammonium  persulphate 
per*  280  lb.  of  flour  changed  the  character  of  the  flour  and  gave 


BREAD  AND  FLOUR 


457 


a  good  loaf.  On  the  other  hand,  a  flour  with  8-2%  of  albuminoids 
— and  correspondingly  more  carbohydrate — and  24*67%  of  wet 
gluten  gave  an  excellent  loaf. 

Ammonium  acid  phosphate  to  the  extent  of,  say,  4  oz.  per 
sack,  it  is  claimed,  will  provide  a  nitrogenous  food  for  the  yeast 
and  will  provide  the  necessary  acidity.  It  may  be  used  in  conjunc¬ 
tion  with  calcium  acid  phosphate. 

Persulphates  are  stated  to  act  like  ammonium  acid  phosphate 
as  stimulants  in  a  dough  made  of  flour,  yeast,  salt  and  water. 

Chlorine.  The  use  of  this  is  said  to  be  beneficial,  in  rendering 
flour  amenable  to  maturation  by  yeast. 

Suggested  maximum  quantities  are: — 


Calcium  acid  phosphate 
Ammonium  acid  phosphate 
Persulphates 
Chlorine 

Nitrogen  peroxide 


0*3  %  =  13|  oz.  to  280  lbs. 

0*2  %=  9  oz.  to  280  lbs. 
0*04%=  1  *8  oz.  to  280  lbs. 
0*07%=  3  oz.  to  280  lbs. 

8  parts  of  nitrites  per  million. 


A  mixture  of  about  equal  proportions  of  acid  potassium  and  magnesium 
phosphates  and  flour  is  said  to  be  an  effective  “improver.” — Kenwood. 

Treatment  of  flour  is  also  carried  out  in  Germany,  Holland  and  other  countries. 
In  favour  of  persulphates. — W.  Jago,  Lancet,  ii/ 1 926,  1038. 

Persulphates  and  other  chemicals  are  foreign  additions  to  flour,  and  con¬ 
stitute,  when  added  to  flour,  substances  which  render  this  food  not  of  the  nature 
of  flour. — A.  R.  Tankard,  Lancet,  ii/ 1 926,  1243. 

“Baker’s  eczema”  due  to  use  of  flour  containing  potassium  persulphate 
to  the  extent  of  6*3  parts  per  100,000. — A.  R.  Tankard,  Lancet,  ii/ 1 923,  279. 

There  should  be  no  difficulty  in  tracing  the  use  of  improvers,  the  commonest 
being  potassium  persulphate. — J.  T.  A.  Walker,  Lancet,  i/1925,  1163;  See  also 
ibid.,  1273. 

“Baker’s  Itch.”  Immunity  of  French  and  American  bakers  to  this  is 
attributed  to  the  fact  that  the  use  of  “improvers”  is  illegal  in  those  countries. 
One  of  the  commonest  “improvers”  to  which  the  complaint  may  be  traced  is 
potassium  persulphate,  which  decomposes  on  addition  of  water  with  liberation 
of  oxygen  and  formation  of  potassium  acid  sulphate,  the  reaction  being  expressed 
thus:  2K2S208+  2H20  =4KHS04  +02.  “Baker’s  itch”  was  unknown  in  this 
country  before  introduction  of  “improvers.” — J.  T.  Ainslie  Walker,  Lancet, 
i/1925,  1163. 

Improvers  and  Dermatitis.  Dr.  Parsons  on  behalf  of  the  Ministry  of 
Health  made  investigation  on  the  subject  in  the  early  part  of  1922.  <  One  of 
his  conclusions  was  that  probably  50%  of  cases  could  not  be  true  “baker’s 
itch”  acquired  as  result  of  baking.  During  the  war  and  the  period  of  demobilisa¬ 
tion  the  term  was  widely  used  as  a  euphemism  for  scabies  and  heterogeneous 
skin  lesions.  Medical  opinion  was  that  no  increased  prevalence  of  the  true 
complaint  was  found.  Contact  with  sugars  and  not  foreign  flour  or  bleaching 
processes  accounts  for  a  large  proportion.  A  small  percentage  of  cases  found 
in  which  after  years  of  immunity  a  baker  may  become  sensitised  to  flour  protein. 
2  cases  were  found. — National  Bakers’  Ass.  Review,  Nov.  9th,  1923. 


Analysis  of  Flours 

A  few  years  ago — in  1925  (see  Edn.  XVIII.,  Vol.  II,  p.  1 12) 
the  ash-percentage  of  flours  bought  in  various  parts  of  London 
was  found  to  be  within  normal  limits — approx.  0*3  %  to  0'O/o. 
It  is  generally  understood  that  an  ash  of  1%  would  indicate 

mineral  adulteration  or  low-grade  flour. 

In  the  case  of  self-raising  flour,  several  samples  showed  about 

2%  of  inorganic  residue  on  ignition. 
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Detection  of  Bleaching  of  Flour . 

This  can  be  effected  by  the  production  of  a  red  colour  with  the 
Griess-Ilosvay  reagent,  consisting  of  sulphanilic  acid  and  a- 
naphthylamine  in  acetic  acid,  or  by  means  of  the  following  test 
(Allen,  5th  Edition,  Vol.  I,  579).  The  reagent  is  prepared  by 
dissolving  1  g.  of  sulphanilic  acid  in  100  ml.  of  hot  saturated 
ammonium  chloride  solution,  and  then  adding  1-5  g.  of  phenol 
and  100  ml.  of  2  N  hydrochloric  acid.  The  sample  of  flour,  5  g., 
is  macerated  with  100  ml.  of  distilled  water,  filtered  and  50  ml. 
of  the  filtrate  mixed  with  1  ml.  of  the  reagent.  After  15  minutes, 
ammonia  (sp.  gr.  0-880)  is  added  and  the  liquid  stirred.  An 
orange-red  colour  is  produced  with  nitrites  and  is  proportional 
to  the  amount  present.  Minute  amounts,  of  the  order  of  5  X  10-6g. 
HN02  in  50  ml.,  give  a  distinct  yellow  colour.  As  a  simple 
test  for  bleached  flour,  the  shaking  of  about  4  oz.  with  2  oz. 
of  petrol,  the  liquid  taking  up  a  yellow  colour  unless  the  sample 
has  been  bleached,  is  well  known. 

According  to  Kenwood,  ivhen  over  1*5  parts  of  nitrites  per 
million  are  present  it  may  be  presumed  that  the  flour  has  been 
bleached.  The  very  slight  reaction  for  nitrites  given  by  all  the 
samples  examined,  including  a  known  pure  specimen,  is  probably 
due  to  the  fact  that,  as  stated  by  Allen,  unbleached  flour  frequently 
absorbs  small  portions  of  nitrites  from  the  air,  especially  in 
industrial  towns.  At  any  rate,  it  is  known  that  even  unbleached 
flour  gives  a  slight  nitrite  reaction. 

The  petrol  test  does  not  seem  to  give  conclusive  evidence.  Thus, 
although  a  colourless  extract  denotes  thorough  bleaching,  there 
appears  to  be  the  possibility  that  a  dark  flour  might  be  treated 
just  sufficiently  to  render  it  normal  in  appearance.  A  very  pale 
petrol  extract,  with  absence  of  nitrites,  may  also  be  indicative  of 
the  use  of  other  bleaching  agents,  such  as  halogens  or  ozone. 

The  data  obtained  in  1925  indicated  that  the  sale  of  bleached 
flour  is  zvidespread. 

To  detect  flour  bleached  by  chlorine.  The  chlorine  apparently  occurs  in 
or  with  the  extractable  fatty  matter,  being  readily  soluble  in  the  usual  fat  solvents. 
Best  extracted  by  shaking  the  flour  with  a  mixture  of  alcohol,  ether  and  light 
petroleum. — Analyst,  1926,  150. 

Foreign  mineral  matter  may  be  shown  by  shaking  the  sample  with  chloroform; 
the  flour  floats  and  the  mineral  matter  separates  and  may  be  estimated. 

Copper  sulphate,  probably  employed  to  prevent  or  destroy  fungoid  growth 
in  the  corn,  has  been  detected  in  flour  and  bread. — Kenwood. 

Moisture  in  Flour. — This  should  not  exceed  15%. — Kenwood. 


FOOD  PRESERVATIVES 

The  Minister  of  Health  issued  Regulations  based  on  recom¬ 
mendations  of  the  Departmental  Committee  on  the  Use  of 
Preservatives  and  Colouring  Matter  in  Food,  and  providing  for 
the  prohibition  of  the  importation  and  sale  of  articles  of  food  to 
which  preservatives  and  other  specified  substances  have  been 
added.  These  Regulations  in  general  came  into  operation  on 
January  1st,  1927. 
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The  Regulations  prohibit  the  use  in  foodstuff  and  drinks,  of  preservatives 
except  those  mentioned  below,  and  then  on  condition  that  they  do  not  contain 
a  larger  proportion  than  is  specified,  and  are  properly  labelled. 

“Preservative”  includes  any  substance  which  is  capable  of  inhibiting,  retarding 
or  arresting  the  process  of  fermentation,  acidification  or  other  decomposition 
of  food  or  of  masking  any  of  the  evidences  of  putrefaction. 

The  term  does  not  include  Salt,  Saltpetre,  Sugars,  Vinegar,  Acetic  or  Lactic 
Acid,  Alcohol,  or  potable  Spirits,  Spices,  Herbs,  Hop  Extract,  Essential  Oils 
used  for  flavouring,  Glycerin  or  any  substance  added  by  the  process  of  curing 

known  as  smoking. 


(1) 


SOs 


Parts 

per 

million 
450  = 


(2) 


so2 

soa 

so2 


3000  = 
2000  = 
1500  = 


(3) 


so2 

so2 


2000 ; 
750 


PERMITTED  PRESERVATIVES 

Food  Preservative 

Sausage  and  sausage  meat  contain¬ 
ing  raw  meat,  cereals  and  condi¬ 
ments  .  .  •  •  •  •  •  • 

Fruit  and  fruit  pulp  not  dried:— 

{a)  Cherries 

(, b )  Strawberries  and  raspberries 
(c)  Other  fruit 
Dried  fruit: — 

(a)  Apricots,  peaches,  nectarines, 
apples  and  pears 

( b )  Raisins  and  sultanas 

(4)  Unfermented  grape  juice  and  non¬ 
alcoholic  wine  made  from  such 
grape  juice  if  labelled  in  accord¬ 
ance  with  the  rules  contained  in 
the  second  schedule  to  these 
Regulations  .  .  •  •  •  Benz. 

Other  non-alcoholic  wines,  cor- 
dials  and  fruit  juices,  sweetened  b<J2 

or  unsweetened . -or  Ac.  Benz.  600- 

Jam  (including  marmalade  and 
fruit  jelly  prepared  in  the  way  in 
which  jam  is  prepared) 

(7)  Crystallised  glace  or  cured  fruit, 

including  candied  peel 
(7a)  Fruit  and  fruit  pulp  not  otherwise 
specified  in  this  schedule  .  • 

(8)  Sugar  (including  solid  glucose) 

and  cane  syrups  •  •  •  • 

(8a)  Cornflour  (maize  starch)  and 
other  prepared  starches 

(9)  Corn  syrup  (liquid  glucose) 

(10)  Gelatin 

(11)  Beer 

(12)  Cider 

(13)  Alcoholic  wines 

(14)  Sweetened  mineral  waters 


3-15  grains  per  lb. 


21-0 

14-0 

10-5 


99 

99 


99 

99 


14-0 

5-25 


99 

99 


2000  =  140-0  grains  per  gall. 


(5) 


350=  24-5 
42-0 


(6) 


so2 

so2 


so2 

so2 


40  = 
100  = 
350  = 
70  = 


0-28 

0-7 

2-45 

0*49 


lb. 


so2 
so2 


so2 
so2 


SO, 

so2 


100  = 
450  = 
1000  = 
70  = 
200  = 


0-7 

3- 15 
7-0 

4- 9 
14-0 


gall. 


450=  31-5 


(15)  Brewed  ginger  beer 

(16)  Coffee  extract 


so2 

or  Ac.  Benz. 
.  .Ac.  Benz. 
.  .Ac.  Benz. 


70  = 
120  = 
120  = 
450  = 


4-9 

8-4 

8-4 

31-5 


(17)  Pickles  and  sauces,  made  from  „  250=  1-75  grains  per  lb. 


fruit  or  vegetables  ••  ••  .  Kpn^oates 

calculated1  ret Srit  tpht  anTbe^oic  acid 

1*  .  _  _ _  c nuc nop  meal,  cunt 


Iculated  respectively  m  ^  ~  extract 

Labelling.  Special  labelling  bemfoic  acid^exceeds  600  parts  per 

pickles  and  sauces  and  (where  propo  b  a  iabel  stating  the  contents  are 

nillion)  grape  juice  and  wine.  1  hese  must :  d  „  d  in  the  case  of  grape 

preserved,  e%.,  “These ^sausages  —  Pjgld  for  use  as  a  beverage.” 

iuice  and  wine  where  it  applie  conspicuous  place  to  the  effect  that 

The  retailer  must  exhibit  a  notice  in  a  conspicuo  y 

:he  goods  in  question  contain  preservative. 
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Departmental  Committee’s  Report. 

Preservatives  may  be  used  to  mask  unsoundness,  or  careless  methods  of 
production,  storage  and  distribution.  A  dose  of  boric  acid,  the  most  commonly 
used  preservative,  is  not  completely  excreted  from  the  system  for  5  days, 
and  the  tissues  are  never  free — the  Committee  considered  its  prohibition 
justified.  Sodium  sulphite,  in  amounts  employed  in  foods,  has  no  specific 
toxic  action,  but  is  not  harmless,  as  sulphur  dioxide  liberated  may  cause 
dyspeptic  symptoms.  The  putrefactive  odour  of  decaying  meat  is  removed  by 
treatment  with  sodium  sulphite,  and  the  red,  fresh  appearance  restored.  Prof. 
A.  J.  Clark,  representing  the  B.M.A.,  considered  that  formaldehyde  and 
fluorides  should  be  prohibited,  as  they  are  definitely  toxic,  as  also  borax 
preparations,  on  account  of  cumulative  action,  and  salicylic  acid  and  salicylates, 
on  account  of  powerful  physiological  action.  Preservatives  are  used  in  a  hap¬ 
hazard  way,  or  even  in  ignorance,  and  often  no  effort  is  made  to  do  without 
them.  The  Committee  saw  no  reason  why  the  sale  of  cream  should  not  be 
conducted  on  the  same  lines  as  milk,  i.e.  without  preservatives.  They  recom¬ 
mended  that  after  two  years  of  grace  preservatives  in  butter  and  margarine 
should  be  prohibited.  Addition  of  preservatives  to  sausages  is  undesirable,  and 
should  be  regarded  as  a  concession  to  trade  necessities,  which  should  eventually 
be  dispensed  with.  Use  of  preservatives  for  packing  and  dusting  of  hams  is 
unnecessary.  Recommendation  that  use  of  preservatives  in  liquid  eggs  should 
be  prohibited — freezing  an  alternative.  Preservatives  should  be  unnecessary  in 
alcoholic  wines  of  ordinary  strength,  but  where  required  sulphur  dioxide  should 
be  permitted  in  amounts  not  exceeding  3  grains  per  pint.  The  Committee 
finally  recommended  that  preservatives  be  prohibited  in  all  articles  of  food  or 
drink,  offered  or  exposed  for  sale,  whether  manufactured  in  this  country  or 
imported,  except  with  certain  exceptions  which  are  given  antea. 

The  method  of  estimating  preservatives  to  be  prescribed  by  the  Ministry 
of  Health.  Sale  of  food  preservatives  should  be  illegal  unless  they  bear  descriptions 
indicating  composition  and  strength,  and  are  free  from  impurities,  containing 
not  more  than  1/100  gr.  arsenic  or  1/7  gr.  lead  per  lb. — Brit.  med.  J.,  ii/ 1 924, 
290,  828,  829.  See  also  Brit.  med.  J.,  it/ 1925,  349;  i/1927,  70. 

See  also  Milk  Preservatives,  p.  425  and  in  addition,  Public  Health  ( Preserva¬ 
tives  in  Food)  Amendment  Regns.,  1926  and  1927,  and  for  earlier  information 
on  the  matter  E.P.  XVIIIth  Edn.,  Vol.  II,  pp.  482,  483. 

Earlier  References 

Formaldehyde  irritates  the  mucous  membrane,  and  prolonged  use 
may  cause  inflammation  of  the  liver  and  kidneys.  It  combines  with  the  proteins  of 
food,  rendering  them  less  digestible,  and  its  excretion  is  slow.  The  use  of 
formaldehyde  should  be  banned  in  all  cases.  ( Interim  Report  of  Food  Preservative 
Committee,  1924). — Nature,  Bond.,  ii/ 1924,  448. 

It  has  been  suggested  that  chemical  preservatives  may  be  prejudicial  by 
exerting  a  selective  action  on  bacteria,  restraining  the  putrefactive  types,  so 
that  the  food  appears  sound,  while  allowing  more  pathogenic  bacteria  to  develop. 

A  fact  of  general  applicability  is  that  the  preservatives  are  mostly  substances 
foreign  to  the  animal  body  and  are  excreted  by  the  kidneys.  This  organ  is 
particularly  sensitive  to  chemical  substances  so  secreted,  and  it  is  therefore  a 
reasonable  supposition  that  their  elimination  may  be  locally  harmful,  particularly 
to  those  with  defective  or  damaged  kidneys. — Food  Poisoning,  Savage. 

Being  inimical  to  the  life  of  putrefactive  organisms,  preservatives  must 
exercise  a  retarding  effect  upon  the  activity  of  the  enzymes  concerned  in  ordinary 
digestion,  and  they  facilitate  an  uncleanly,  slovenly  treatment  of  food,  rendering 
it  possible  to  preserve  articles  in  incipient  decomposition  for  some  time  with  an 

appearance  of  freshness.  .  . 

Salicylic  acid  is  depressing,  liable  to  be  cumulative  in  action,  and  has 
irritant  effect  on  the  kidneys;  benzoic  acid  is  irritating;  formaldehyde  delays 
gastric  digestion,  and  sulphurous  acid  is  a  gastric  irritant. 

The  presence  of  preservatives  in  canned  articles  which  have  been  sterilised 
by  heat  indicates  that  the  addition  was  made,  prior  to  canning,  to  check 
decomposition.  With  good  materials,  their  use  is  unnecessary. — Kenwood. 

Liouid  egg  containing  boric  acid  is  refused  entry  into  the  U.S.A..  for 
use  as  a  food.  In  a  London  suburb  a  sample  of  sponge  cake  was  found  to 
contain  35  grains  of  boric  acid  per  lb.,  the  source  of  which  was  egg-yolk  shipped 
from  China. — per  Pharm.  J.,  i/1923,  487. 
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•  Dried  Eggs. — Total  number  of  viable  bacteria  varies,  but  in  general  is 
greater  in  that  dried  on  vacuum  drum  than  that  prepared  by  the  spray  process, 
results  varying  from  350  to  a  million  per  g.  of  liquid  egg  in  the  former  case,  and 
from  45,000  to  over  2  millions  in  the  latter  case.  The  characteristic  smell  of 
doubtful  eggs  is  almost  lost  in  the  drying  process.— per  Analyst ,  1926,  98. 
Preservatives  of  meat  extract  and  vegetable  infusions  (senna  leaf).  Sulphur 

. .  i  t  .1  f  1  ! _  LY* ..  «-v  1  C  d  1-v  r~r  rv  A  t  A 


dioxide  0-3%  and  several  others  were  found  ineffectual.  Sodium  benzoate 


(0-25%)  preserved  in  acid  solution  but  fermentation  occurred  in  alkaline  and 

\  /yj/tr  *  •  4  r  n/  1  1  ^  1.  i  ti-o  1  m  c\r\  i  a 


neutral  media.  Glycerin  45%  could  not  be  relied  on  in  acid  or  neutral  media 

_  .  *  1  1  1  •  1  .  •  T~k  *  _  _  *  J  1  .  I  .  »  /-V.  H  /V  I  -r  T  A  r\ 


but  was  effective  in  alkaline  solution.  Benzoic  acid,  salicylic  acid,  glycerin  and 
alcohol  were  found  to  be  the  best;  benzoic  better  than  salicylic  acid.  Formalde¬ 
hyde  0-05%  preserved  in  all  solutions.  It  approaches  the  ideal.  C hem.  & 
Drugg.,  i/1922,  813.  . 

In  America  “canning  compounds”  are  sold,  and  an  example  is  given  of  one 
consisting  of  boric  acid  95%  and  sodium  chloride  5%.  This  had  a  selective 
antiseptic  action,  inhibiting  the  growth  of  some  varieties  of  colon  bacilli ,  but 
B .  enteritidis,  B.  paratyphosus,  B.  typhosus  and  others  grew  readily  in  the 
concentration  of  the  compound  which  would  be  used  in  canning.  J .  Amer. 
mpti  Ass  oer  Phartn.  J i/1923,  431. 

A  suggestion  to  retain  boric  acid  as  a  preservative  for  meat  products, 
since  unlike  sulphur  dioxide,  it  does  not  remove  the  taint  from  unwholesome 
food.’  Its  deleterious  effects  are  probably  greatly  exaggerated,  since  workers 
in  the  Saffimes  of  Tuscany  may  excrete  8  grains  daily,  and  yet  the  death  late 
is  less  than  that  of  Italy  in  general. — Chem.  &  Drugg.,  i/192b,  136 

Ptomaine  poisoning  in  man  is  exceedingly  rare;  the  majority  of  the  cases  o 
food  poisoning  are  due  to  living  specific  microbes  implanted  in  food  or 
drink  Pand  small  quantities  of  boric  acid  would  neither  prevent  their  access 
nor  kill  them  if  present.  Food,  such  as  sausages,  containing  preservatives  has 
often  been  associated  with  acute  gastro-enteritis.  Boric  acid  would  keep  food 
“foee  from  taint  ”  but  it  might  mask  a  far  greater  danger  than  mere  taint. 
Greater  cTre  needed  in  the  handling  of  food  and  the  prohibition  of  preservatives 
enforces  this  It  is  monstrous  to  insinuate  that  the  Ministry  of  health  has  done 
wrongTn  putting  a  stop  to  the  doctoring  of  food  by  chemicals.-A.  Rutherford, 

L^The  *  following  food  preservatives  are  approved  in  Germany:— -ethyl 

acid  ^  faces’,  “c! “and  sulphur  Ifoxide. 


0?a%r6^“^oxbfinFr0clfeXirontof”bout  10%  doubles  the  storage  life  of 


prevents  “taint.  iota  — c-  —  oaq 

Investigation  Board  for  \932  Lancet  11/  »  ^  to -3°  and  almost  nil 

f  “f  determines  the  rate  of 

at  —20  to  —  20  .  me  iincipia>  ,  r  bv  ice  formation,  which 

deterioration  at  any  temperature^  ren  ^  slows  down  chemical  change. — 
changes  the  pH,  and  fall  of  temperatur  ,  Lancet  ii/1933,  303. 

Rep.  of  Food  Investigation  Board  for  1932,  Cancel,  11/ 
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intended  to  be  the  standard  reference  book  of  the  English- 
speaking  countries. 

The  dyes  marked  with  a*  are  stated  in  the  Colour  Index  to  be 
actually  used  for  colouring  edibles. 

The  use  of  these  dyes  is  not  prohibited  by  the  Public  Health  (Preserva¬ 
tives,  etc.,  in  Food)  Regulations,  1926-7.  These  Regulations  render  the  use  of 
the  following  colouring  matters  illegal: — 

1.  Compounds  of  antimony,  arsenic,  cadmium,  chromium,  copper,  mercury, 
lead  and  zinc. 

2.  Gamboge. 

3.  Picric  acid  (7),  syn.  carbazotic  acid;  victoria  yellow  (8),  syn.  saffron 
substitute  and  dinitrocresol;  manchester  yellow  (9),  syn.  naphthol  yellow  and 
martius  yellow;  aurantia  (12),  syn.  imperial  yellow;  aurine  (724),  syn.  rosolic 
acid  and  yellow  coralline. 

The  Canadian  regulations  forbid  the  use  of  aniline  dyes  con¬ 
taining  more  than  10  parts  per  million  of  arsenic,  As203,  or  heavy 
metals  (iron  excepted),  and  the  dyes  must  not  be  used  in  quantities 
exceeding  2  grains  per  lb.  (1  in  3500).  The  adoption  of  any 
colour  for  pharmaceutical  or  toilet  preparations  is  governed  by 
the  composition  of  the  article,  alkalis  or  acids  affecting  some  of 
the  dyes,  whilst  the  fluorescence  of  colours,  such  as  eosin,  may 
be  objectionable  in  a  medicine  but  suitable  in  a  toilet  preparation. 
— Chem.  &  Drugg.,  1924,  438. 

Blue 

689  Gentian  Blue  6B,  syn.  Spirit  Blue,  Aniline  Blue. 

The  hydrochloride,  sulphate  or  acetate  of  phenylated  p-rosaniline 
and  rosaniline.  Insoluble  in  water.  The  acetate  is  readily  soluble  in 
alcohol,  the  sulphate  and  hydrochloride  sparingly  soluble. 

861  Coupler’s  Blue,  syn.  Water-soluble  Induline. 

Sodium  salts  of  sulphonated  mixtures  of  amino-diphenyl-diamino- 
triphenyl-triamine  and  tetra-phenyl-tetramino-phenyl-diphenazonium- 
chloride. 

Soluble  in  alcohol  and  water. 

1180  Indigo  Carmine  (Aus.,  Can.,  U.S.A.). 

Sodium  salt  of  indigotin-5  :  5'-disulphonic  acid. 

Soluble  in  water,  sparingly  soluble  in  alcohol. 

Green 

670*  Light  Green  S.F.  Yellowish  (Aus.,  Can.,  U.S.A.). 

Sodium  salt  of  dibenzyl-diethyl-diamino-triphenylcarbinol  tri- 
sulphonic  acid  anhydride. 

Soluble  in  water,  almost  insoluble  in  alcohol. 

Picric  acid  gives  no  precipitate  (distinction  from  green  basic  dyes). 

Brown 

331*  Bismark  Brown  G  (Aus.). 

Hydrochloride  of  benzene-w-diazo-bis-w-phenylenediamine. 

Soluble  in  water  and  alcohol. 

480  Chrysamine  R. 

Sodium  salt  of  ditolyl-diazo-bis-salicylic  acid.  Water  -soluble. 

Orange 

26  Crocein  Orange. 

Sodium  salt  of  benzene-azo-  P-naphthol-6-sulphonic  acid. 

Slightly  soluble  in  water,  moderately  soluble  in  alcohol. 

150*  Tropaeoline  ooo. 

No.  1,  or  Orange  1  (Aus.,  Can.,  U.S.A.)  Sodium  salt  of 

p-sulphobenzene-azo-a-naphthol. 

Soluble  in  water  and  alcohol. 
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Red 

46  Archil  Substitute. 

p-nitrobenzene-azo-a-naphthylamine-4-sulphonic  acid. 

Aqueous  solution  reddish-brown. 

79*  Ponceau  2R,  syn.  Scarlet  R. 

Sodium  salt  of  m-xylene-azo-  P-naphthol-3  :  6-disulphonic  acid. 
Yellowish-red  solution  in  water,  insoluble  in  alcohol. 

80*  Ponceau  3R  and  4R,  syn.  Cumidine  Red  (Aus.,  Can.,  U.S.A.). 
Sodium  salt  of  cumene-azo-  P-naphthol-3  :  6-disulphonic  acid. 
Ponceau  3R  is  made  from  crude  cumidine,  and  Ponceau  4R  from 

pseudo-cumidine.  ,.111 

Water — cherry-recl  solution;  slightly  soluble  in  alcohol. 

88*  Bordeaux  B,  syn.  Acid  Bordeaux. 

Sodium  salt  of  a-naphthalene-azo-  (3-naphthol-3  :  6-disulphomc 

acid. 

Soluble  in  water,  moderately  soluble  in  alcohol. 

179  Carmoisine,  syn.  AzORUBlNE.  ......  • 

Sodium  salt  of  4-sulpho- a-naphthalene-azo- a-naphthol-4-sulphomc 

acid.  Soluble  in  water. 

1 82  Fa|Jd^^  sF*t  of  4_sulpho- a-naphthalene-azo-  P-naphthol-6-sulphomc 
acid.  Soluble  in  water  and  moderately  soluble  m  alcohol. 

184*  Amaranth  (Aus.,  Can.,  U.S.A.).  ,  1  o  ,  j: 

Sodium  salt  of  4-sulpho- a-naphthalene-azo-  P-naphthol-3  .  b-di- 
sulphonic  acid.  Soluble  in  water,  sparingly  soluble  in  alcohol. 

370  C°s”d?umedSalt  of  diphenyl-diazo-bis-a-naphthylamine-4-sulphonic 

acid.  Soluble  in  water. 

677*  Magenta,  syn.  Fuchsine,  Roseine  (Aus.) 

Mixtures  of  p-rosaniline  and  rosamline  h^df^°fnde®mvl  alcohol 
Soluble  in  hot  water,  and  in  alcohol.  Soluble  in  amyl  alcohol 

(useful  for  detection  in  wine). 

692  Acid  Magenta,  syn.  Acid  Fuchsine.  aniline  and 

Mixture  of  salts  of  di-  and  tnsulphomc  acids  of  ^-rosanihne  an 

rosaniline.  Soluble  in  water,  almost  insoluble  in  alcohol. 

768  Eosin.^  ^  potassium  salt  of  tetrabromofluorescein. 

Soluble  in  water  and  alcohol. 

773*  Erythrosine  (Aus.,  Can.,  U.S.A.).  • 

Sodium  or  potassium  salt  of  tetraiodofluorescein. 

774  PhpotXaisium  salt  of  tetrabromodichlorofluorescein. 

Aqueous  solution  fluorescent. 

777  ROpoetafsf?maor'  sodium  salt  of  tetraiododichlorofluorescein. 

Aqueous  solution  not  fluorescent. 
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Violet 

Wool  Black.  cnlnhobenzene-azo-6-tolyl 

Sodium  salt  of  p-sulpho-benzene-azo-o-sulphooenze  - 

(3-naphthylamine.  Soluble  m  water. 

N?o^m  ST ofB6  :  8-disu.pho- 

azo-  p-naphthol  3  :  6-disulphomc  acid.  Soluble  in  water 

A  S^ium  salt  of  ditolyl-diazo-bis-«-naPh«hol-4-sulphonic  acid. 

Soluble  in  water. 

Methyl  Violet.  ,.  ,  ^-tbvlated  ft-rosanilines. 

Mixtures  of  hydrochlorides  of  higher  methylatea  p 

Soluble  in  water  and  alcohol. 


846  Mauveine.  #  ^  trVIvi  ditolazonium  sulphate. 

Mainly  amino-phenylamino-p-to  y 

Insoluble  in  cold  water,  soluble  m  alcohol. 
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Yellow 

(Water  soluble.) 

10*  Naphthol  Yellow  S.  (Aus.,  Can.,  U.S.A.). 

Potassium  or  Sodium  salt  of  2  :  4-dinitro-oc-naphthol-7-sulphonic  acid 

16*  Acid  Yellow7. 

Sodium  salt  of  aminoazobenzene-di  (and  mono-)  sulphonic  acid. 

The  aqueous  solution  has  a  neutral  action,  mineral  acids  change  thei 
colour  to  a  bright  red,  yellow  being  restored  by  the  addition  of  alkali. 
Used  for  colouring  milk  (1  in  200,000),  egg  powders— custard 
prepared  for  table  contains  about  1  in  40,000. 

364  Brilliant  Yellow,  syn.  Paper  Yellow. 

Sodium  salt  of  2  :  2/-disu!phostilbene-4  :  4'-diazo-bis-phenol. 

640*  Tartrazine  (Can.,  U.S.A.). 

Sodium  salt  of  4-p-sulphobenzene-azo-l-£>-sulphophenyl-5-hydroxy- 
pyrazol-3-carboxylic  acid. 

A  yellow  powder  almost  unaffected  in  colour  by  acids  or  alkalis. 
When  tartrazine  is  reduced  sulphanilic  acid  is  formed.  Used  for 
lemonade,  etc.,  a  common  proportion  being  1  in  500,000. 

Yellow 

(Oil  soluble.) 

15*  Aminoazobenzene. 

Aminoazobenzene  hydrochloride  (for  fats  and  cheese). 

17*  Aminoazotoluol. 

Aminoazotoluene  or  HC1  salt  (for  fats,  wax  and  margarine). 

19*  Oil  Yellow. 

Dimethylaminoazobenzene  or  benzene-azo-dimethyl-aniline  (for 
oils). 

22*  Oil  Yellow  A.B.  (U.S.A.). 

Benzene-azo-  (3-naplithylamine  (for  oils  and  fats). 

61*  Oil  Yellow  O.B.  (U.S.A.). 

o-toluene-azo-  S-naphthvlamine  (for  oils  and  fats). 

Other  harmless  colouring  agents  are  madder,  logwood,  annatto,  turmeric, 
marigold,  chrysophanic  acid  and  saffron.  Naphthol  green,  metanil  yellow,  Bismark 
brown,  and  methylene  blue  are  stated  to  be  more  or  less  poisonous.  Certain 
dyes,  rosaniline  for  example,  are  liable  to  contain  arsenic,  such  as  by  the  use* 
of  arsenic  acid  as  oxidising  agent,  or  from  the  use  of  crude  oil  of  vitriol  containing 
arsenic. — Kenwood. 

Of  the  synthetic  aniline  dyes  relatively  few  are  considered  harmless  in  other 
countries. — Final  Report  of  the  Food  Preservative  Committee,  1924,  v.  antea. 

Annatto  Substitute 

Is  a  mixture  of  acid  brown  No.  1  (10  parts)  and  acid  yellow  (8  parts).  Acid 
brown  is  the  sodium  salt  of  para-sulpho-benzene-azo-metatoluylene-diamine 
(4)  (S03Na)  CeH4N  :  NC6Ha(CH3)  (NHa)2(l. 5.2.4.).  A  dark  brown  powder 
with  occasional  yellow’  specks  dissolving  easily  in  water.  The  solution  has  a 
neutral  reaction  and  is  of  a  dark  red  colour,  becoming  yellow  when  greatly 
diluted.  Mineral  acids  change  the  solution  to  a  bright  red.  Alkalis  return 
original  colour. 

Used  for  the  same  purposes  as  the  vegetable  colour  (has  approximately  25 
times  the  tinctorial  power  of  the  commercial  extracts  of  the  fruit,  of  which  1 
tablespoonful  is  added  to  30  lb.  cheese,  i.e.,  1  part  in  960)  for  tinting  milk, 
butter,  cheese  (1  in  24,000),  haddocks,  etc. 

Bixae  Folia,  Ph.  Ned.  IV  ( Bixacece ).  The  leaves  of  B.  Orellana.  Annattc 
is  obtained  from  the  seed. 

Annatto  Extract. — Bixin,  related  to  m-xylene,  is  the  essential  colouring 
matter.  The  extract  is  usually  strongly  alkaline. 

In  the  amount  used,  egg  yellow,  lemon  yellow,  and  annatto  substitute  are 
thought  to  be  harmless. — -S.  Rideal. 

Annatto.  A  sample  (rejected)  gave  72-0%  matter  insoluble  in  boiling 
alcohol  and  contained  1ST 5%  moisture.  Another  gave  8-5%  insoluble. — Evans 
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Chrysoidine  has  been  used,  but  there  is  not  sufficient  evidence  of  toxicity  to 
justify  prohibition  of  such  colouring  matters. — Mr.  Neville  Chamberlain. 

Chrysaniline,  a  poisonous  dyestuff,  used  by  hawkers  in  some  parts  of  the 
country  to  colour  unripe  oranges. — Pharm.  J .,  i/1925,  618. 

Permitted  colours  in  U.S.A.  Ponceau  3R,  amaranth,  erythrosine,  orange  I, 
naohthol-yellow  S,  tartrazine,  yellow  AB,  yellow  OB,  guinea-green  B,  light 
green  SF  yellowish,  indigotin. —  Yearb.  Pharm.,  1926,  82. 

For  a  bibliography  on  heavy  metals  in  food  and  biological  material  com- 
j-jlpH  kv  rr  h  Pooe  at  the  request  of  the  Publications  Committee  or  the  bociety 
^Pubfic  Analyst  see  (I  Copper),  Analyst  1932  709;  (II  Lead)  1932,  775; 
r'TTT  7inc!  1933  30’  (IV  Manganese),  1933,  91;  (V  Mercury),  1933,  280, 
VI  Cobalt  VII  Nickel;  VIII  Chromium),  1933,  340;  (IX  Tin),  1933  398; 
(X  Bismuth)  Analyst,  1933,  607;  (XI  Antimony,  XII  Cadmium,  XIII  Thallium) 
Analvst  193*4  109.  ( These  have  now  been  published,  in  one  compilation  for 

the  years  1921  to  1933  inclusive,  but  the  individual  references  are  given  here  for 

convenience). 

Summary  of  evidence  concerning  alleged  harmful  results  from  taking  alumin¬ 
ium. — J.  H.  Burn,  Analyst,  1932,  428. 


MOULD  INHIBITION  BY  MEANS  OF  VARIOUS 
PRESERVATIVE  SUBSTANCES 


Experiments  were  conducted  by  W.  H.  Martindale  to 
determine  the  minimum  strength  of  benzoic,  boric,  sahcyhc 
and  sulphurous  acids5  in  aqueous  solution,  which  woul 
successfully  inhibit  the  growth  of  the  unde^nt1oned  mould 
Sodium  benzoate  and  saturated  solution  of  clove  oil 
included  in  the  investigation. 


Aspergillus  Glaucus. 
Penicillium  Expansum. 
Pe  nicilliu  m  Glau  cu  m . 
Rhizopus  Nigricans. 
Thamnidium  Elegans. 


*10  ml.  of  the  solutions  tested  were  inoculated  with  48 

growths  of  the  various  moulds.  aC 10  Ses 

to  ensure  even  distribution  ol  the  spo^e  , 

0- 1  ml.  was  transferred  to  tubes  of  Czapeck  s  medium.  abundam 

In  some  instances,  notably  Pen, ml  .  ‘  sults  given  on  the 

growth  in  24  hours  was  observed,  but  in  the  results  g 

next  page  48  hours  were  allowed.  of  the  m0ulds  (48 

For  inoculation,  pure  cultures  we  •  active  spore 

hours  old)  on  Czapeck’s  medium,  since  maximum  active  P 

formation  takes  place  during  that  perioa.  the  Nationai 

(Czapeck’s  medium  Brooks’  hbaYte  o° 5,  potassium  dihydrogen 

Collection  of  Type  Cultures,  is:  magn  f  sulphate  0-01,  sodium  nitrate 

phosphate  1,  potassium  chloride  0-5 X^Xve10  minutes  at  110°.)  . 

cane  sugar  15,  agar  z0,  water  1000.  f  h  instance,  and  the  whole  series. 

Control  experiments  were  carried  out  .  Ffk?  90°  to  25°.  The  results  were 
was  cultivated  in  daylight  at  a  tempera 
as  follows: — 
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Preservative 

Mould 

Strength  in  parts 
per  million 

Remarks 

200 

500 

1000 

1 

2000 

3000 

Benzoic  acid 

Aspergillus  Glaucus  .  . 

+ 

— 

— 

— 

Sodium  ben¬ 
zoate  3000 
p.p.m.does  not 
inhibit  growth 
of  these 
moulds. 

Penicillium  Exp  a  nsu m 

+ 

+ 

+ 

-1- 

Penicillin  m  Gl  aucu  m 

+ 

+ 

+ 

+ 

Rhizopus  Nigricans  .  . 

+ 

+ 

+ 

+ 

Thamnidium  Elegans 

+ 

+ 

+ 

+ 

Boric  acid 

i 

Aspergillus  Glaucus  .  . 

+ 

+ 

+ 

+ 

Penicillium  Expansum 

+ 

+ 

+ 

— t— 

Pencillium  Glaucum 

4- 

1 

+ 

+ 

+ 

1 

\bundant  re¬ 
production 
after  24  hrs. 

Rhizopus  Nigricans  .  . 

+ 

+ 

+ 

+ 

Thamnidium  Elegans 

+ 

-f 

20,000  p.p.m. 
does  not 
inhibit  any 
of  the 
moulds. 

Clove  oil 

(Satd.  aq. 
soln.) 

Aspergillus  Glaucus  .  . 

Does  not 
inhibit 
growth  of 
moulds 
tested. 

Penicillium  Expansum 

Penicillium  Glaucum 

| 

Rhizopus  Nigricans  .  . 

Thamnidium  Elegans 

1  ' 

Salicylic  acid 

Aspergillus  Glaucus  .  . 

— 

— 

— 

_ 

+  after  96 
hrs.  in  200 
p.p.m. 

Penicillium  Expansum 

+ 

— 

— 

— 

Penicillium  Glaucum 

+ 

+ 

— 

— 

Slight  growth 
in  500  n.n.m. 

Rhizopus  Nigricans  .  . 

+ 

— 

— 

— 

in  36  hrs. 
Abundant 
growth  in 
200  p.p.m.  in 
36  hrs. 

Thamnidium  Elegans 

+ 

— 

— 

Sulphurous 

acid 

Aspergillus  Glaucus  .  . 

+ 

— 

— 

. 

Pe nicilliu  m  Exp  a  nsu m 

+ 

— 

— 

Penicillium  Glaucum 

+ 

+ 

— 

— 

Growth  in  200 
&  500  p.p.m. 
after  36  hrs. 

Rhizopus  Nigricans  .  . 

+ 

+ 

— 

— 

Thamnidium  Elegans 

+ 

— 

— 

— 
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Sulphurous  Acid  was  found  the  most  effective,  1000  parts 
per  million  (or  0-1%)  being  sufficient  to  prevent  growth  under 
ideal  conditions  (medium,  temperature,  etc.)-  Although  the  acid 
in  this  proportion  successfully  prevents  mould  growth,  its  use 
a*  a  food  preservative  is  limited,  as  the  amount  permissible  in 
most  cases  is  in  the  neighbourhood  of  100  to  200  parts  per  million. 


v.  p.  459.  .  .  _  ,  _ . 

Fruit  Pulps.  The  only  preservative  in  use  is  S02,  either  as  such,  or  rarely 
as  calcium  acid  sulphite  in  amounts  conforming  to  the  requirements  of  the 

^efams?n SO 2  in  the  pulp  is  dispersed  by  the  boiling  process.  The  resulting 
jam  is  either  free  or  contains  minute  amounts,  e.g.,  10  parts  per  million  (40  is 

‘^To^ensure^freedom'from  mould  growth,  the  jam  must  contain  at  leas,  66% 

°f  SauceTand  Pickles.  The  vinegar  inhibits  moulds  and  yeasts.  The  acidity 
calculated  as  acetic  acid  should  not  be  below  3%  Where  tins  actdtty  ts  objection- 
able  the  product  is  “sterilised  by  heating  at  180  b. 


PUTREFACTION  BASES 

(Ptomaines) 

The  term  “Ptomaine”  was  originally  applied  to  bases  extracted 
from  corpses  by  Selmi.  Later  Briegii  introduced  the  term 
“putrefaction  base,”  which  expresses  the  meaning  more  clearly, 
and  lately  the  word  “ptomaine”  has  fallen  into  disuse. 

The  first  stage  of  putrefaction  is  the  hydrolysis  of  proteins  to 
amTno  acids,  and  the  putrefaction  base  is  the i  product,  of  bacterid 
tor  funeall  action  on  the  amino  acids  so  produced.  1  his  reaction 
may  occur  in  two  ways-deaminisation  and/or  decarboxylation. 

R-CHNH.-COOH  -*  R  CH2-NH2  +  C02 

NH2  CH2-CH2-CH2  CH(NH2)  COOH  +  2H  -> 
NH2CH2-CH2-CH2-CH2-COOH  +  NH3 

Neuberg  and  Rosenberg  (1907)  showed  that t these  two ,Pr°ce*se^ 
working  together,  could  explain  the  production  of  methane  from 

glycine.  ^  CH2NH2-COOH  CH3-NH2  +  C02: 

(2)  CH,-NHa+  2H  ->CH4  +  NH3 
The  formation  of  putrescine  and 

decarboxylation  of 

“ "n Uj CTL,8' CH 1 '  CH  T  C H (NH  > ) ' C 1  O OH  -  NH^CHtCH^CH,. 

.  .  .  Putrescine  (Tetra- 

Ormthine  methylenediamine) 

nh2ch2ch2-ch2ch2ch(NH2)COOH  ^  ,n:cn:cn, 

nh2+co2 

Cadaverine 

Lysine  (Pentamethylene- 

diamine) 
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The  reaction  takes  place  much  more  readily  under  anaerob 
conditions. 

Understanding  of  the  mechanism  of  this  reaction  has  helpe 
considerably  in  the  recognition  of  putrefaction  bases.  Thus  eac 
amino  acid  can  give  rise  to  a  corresponding  base. 


Putrefactive  Base 

Parent  amino  acid 

Methylamine  . . 

Glycine 

CH3NH2 

CH2(NH2)COOH 

Ethylamine 

Alanine 

C2H6-NH2 

CH3CH(NH2)COOH 

Isobutvlamine 

Valine 

(CH3)2CH-CH2NH2 

(CH3)2CHCH(NH2)COOH 

Isoamylamine 

Leucine 

(CH3)2CH-CH2-CH2NH2 

(CH3)2CHCH2CH(NH2)COOH 

Putrescine 

Ornithine 

Cadaverine 

Lysine 

(3-Phenylethylamine 

Phenylalanine 

c6h6ch2ch2-nh2 

C6H5CH2CH(NH2)COOH 

/>-Hydroxyphenylethylamine 

Tyrosine 

OH(C6H4)CH2CH2NH2 

HO  C6H4-CH2-CH(NH2)COOH 

3-  (3-Aminoethylindole 

Tryptophane 

ch2ch2nh2 

^NH 

•CH2CH(NH2)C00H 

NH 

(3-Iminoazolylethylamine 

Histidine 

CH  -  NH 

CH  -  NH 

II  ^CH 

II  >CH 

C  -  N 

C  -  N 

CH2-CH2NH2 

CH2CH(NH3)COOH 

A  few  putrefaction  bases  have  their  origin  in  substances  othe 
than  the  amino-acids  of  proteins.  Lecithin  and  other  phosphatide 
are  broken  down  to  yield  a  restricted  number  of  basic  substance; 
In  fact  only  two  primary  scission  products  are  known — cholir 
and  aminoethyl  alcohol — although  these,  in  their  turn,  ca 
yield  secondary  products  of  decomposition — neurine  and  tr 
methylamine. 

(CH3)3N  <cH2'CH.,OH 
Choline 


CH2NH2CH2OH 
Aminoethyl  alcohol 


(CH3)3N  < 


OH 

CH  =  CH2 


Neurine 


(CH,),N 

T  rimethylamine 


It  will  be  seen  that  most  of  these  putrefaction  bases  are  con 
paratively  simple  compounds  which  would  be  unlikely  to  produ( 
the  effects  known  as  ptomaine  poisoning.  Again,  they  often  occi 
at  a  comparatively  late  stage  in  putrefaction,  and  by  the  time  < 
their  production  in  any  quantity  the  food  would  be  uneatabl 
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Thus,  food  poisoning  cannot  be  due  to  putrefaction  alone  and  is 
probably  of  bacterial  origin.  See  also  Food  Poisoning ,  Bacterial , 
this  vol.,  p.  516,  and  Botulism,  Vol.  I,  p.  1034. 

Symptoms  of  poisoning  are  those  of  gastro-intestinal  irritants, 
but  they  may  resemble  those  of  atropine  poisoning.  Dryness  of 
the  tongue,  thirst,  dilated  pupils,  debility,  with  probably  rigors, 
offensive  diarrhoea,  high  temperature  and  sickness  with  con¬ 
vulsions  may  occur. 

Tyrotoxicon  occurs  in  stale  cream,  cheese,  milk  products; 
causes  vomiting,  purging,  rapid  pulse,  dyspnoea,  depressed  tem¬ 
perature  and  prostration. 

Antidotes .  Give  emetics  and  castor  oil,  then  stimulants. 
Amyl  nitrite,  strychnine,  digitalis,  caffeine,  sal  volatile,  tannic  acid, 
and  atropine  hypodermically.  For  fish  poisoning  give  potassium 
chlorate  or  liquor  ammoniae  acetatis,  also  tinctura  capsici  and 
spiritus  chloroformi. 

Outbreak  of  illness  due  to  tinned  meat  in  Carlisle.  The  meat  (American 
corned  beef)  reported  as  bacteriologically  unfit  for  food.  It  was  proved  to  be 
contaminated,  previous  to,  or  at  the  time  of  canning  in  America. — Lancet , 
ii/1910,  1613. 
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NOTES  ON  WATER  ANALYSIS 

Sampling 

About  2  litres  of  water  are  required  for  complete  analysis.  Th 
sample  should  be  taken  in  a  thoroughly  clean  Winchester  whicl 
has  been  rinsed  out  several  times  with  the  water  in  question.  I 
tap  water  is  concerned  allow  the  water  to  run  for  several  minute 
and  then  fill  the  bottle  completely;  if  the  sample  is  to  be  taker 
from  a  river,  lake,  well,  cistern,  etc.,  immerse  the  Wincheste 
completely  and  then  withdraw  the  stopper.  Examine  the  wate 
as  soon  as  possible  after  sampling. 

Physical  Examination 

Odour :  No  odour  should  be  perceptible  even  on  warming. 

Turbidity:  Note  whether  it  is  bright  and  clear  or  opalescen 
or  turbid.  If  turbidity  is  pronounced,  filter  1  litre  through  s 
weighed  Gooch  crucible,  dry  at  100°,  weigh  and  express  the 
result  in  parts  per  100,000. 

Colour:  Note  in  a  100  ml.  Nessler  tube,  comparing  witl 
distilled  water.  A  yellow  tint  may  indicate  organic  contamination 

Conductivity:  The  greater  the  saline  content  the  higher  the 
electrical  conductivity.  The  E.C.  of  a  very  soft  water  may  b« 
ten  times  that  of  distilled  water,  while  that  of  a  hard  water  may  b< 
300  times  as  great.  The  conductivity  at  20°,  expressed  in  gemmho 
(l*0xl0"6.  reciprocal  ohm)  divided  by  20  roughly  approximate 
to  the  degrees  of  hardness. 

The  “Dionic”  Water  Tester  (manufactured  by  Evershed  anc 
Vignoles,  Chiswick,  W.4),  devised  by  Digby  and  Biggs,  is  : 
convenient  portable  apparatus  suitable  for  such  determinations 
It  consists  of  a  special  U-tube,  arranged  so  that  the  water  cai 
circulate  through,  supplied  with  platinum  electrodes  fed  by  ; 
small  continuous  current  dynamo  turned  by  hand.  The  con 
ductivity  meter  reads  directly  in  reciprocals  of  1  megohm  an< 
the  scale  is  graduated  from  0  to  2000.  The  only  correction  is  fo 
temperature. 

This  apparatus  can  be  used  for  periodical  examination  of 
water  supply;  any  abnormal  variation  would  suggest  a  seard 
for  the  cause,  which  might  be  the  influx  of  an  objectionable  con 
tamination. 

Chemical  Examination 

Total  Solids.  Heat  a  clean,  platinum  basin  of  about  70  m! 
capacity  to  180°  for  fifteen  minutes,  cool  in  a  desiccator  and  weigh 
Transfer  to  the  basin,  in  successive  amounts,  a  quantity  of  th 
sample  varying  from  100  ml.  to  500  ml.  and  evaporate  to  dryness  o 
a  steam  bath.  On  completion,  wipe  the  outside  of  the  basin  an 
dry  to  constant  weight  at  180°. 

Notes.  The  amount  of  sample  used  should  be  such  that  th 
residue  weighs  not  less  than  0*02  g.  Drying  at  180°  is  adopte 
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to  avoid  discordant  results  due  to  retention  of  water  of  crystallisa¬ 
tion;  even  at  this  temperature  CaS04  retains  1  molecule.  In 
reporting  results,  the  temperature  of  drying  should  always  be 
stated.  Ignition  of  the  residue  may  yield  an  indication  of  the 
presence  of  organic  matter.  The  ignited  residue  may  be  analysed 
qualitatively  to  detect  the  presence  of  Na,  K,  Ca,  Mg,  Fe,  Mn, 
Pb,  and  Zn. 

Total  solids  should  not  exceed  50  parts  per  100,000. 


Ammonia.  “Free”  or  saline  ammonia,  usually  in  combi¬ 
nation  with  carbonic  acid. 

Apparatus  required:  1  litre  distillation  flask  with  the  delivery 
tube  bent  down  at  right  angles  and  fitted  by  means  of  a  cork  into 
an  upright,  double  surface  condenser  which  itself  dips  into  a 
50  ml.  measuring  cylinder  used  as  a  receiver.  The  whole  of  the 
apparatus  must  be  chemically  clean. 

Place  500  ml.  of  the  sample,  together  with  1  g.  of  freshly  ignited  Na2C03,  in 
the  flask  and  distil  fairly  slowly  and  regularly  over  a  free  flame,  collecting  three 
50  ml.  portions  in  separate  measuring  cylinders.  Nesslerise  the  second  fraction 
first  with  standard  ammonium  chloride  solution  (1  ml. =  0-01  mg.  NH3).  If 
less  than  2  ml.  of  the  standard  is  required,  the  whole  of  the  first  portion  may  then 
be  treated  similarly;  if  more  than  2  ml.  is  used,  half  of  the  first  portion  should  be 
diluted  to  50  ml.  and  then  Nesslerised.  The  total  volume  of  ammonium  chloride 
used  for  the  whole  distillate  is  equivalent  to  the  “free”  ammonia  in  500  ml.  of 
sample;  calculate  as  parts  per  100,000. 

Albuminoid  Ammonia.  This  determination  serves  only  as  a  rough  guide 
to  the  quantity  of  organic  matter  in  solution,  as  only  a  variable  amount  of  the 
total  organic  nitrogen  is  recovered  as  ammonia. 

Dissolve  4  g.  of  potassium  permanganate  and  100  g.  of  sodium  hydroxide  in 
about  700  ml.  of  water  and  boil  until  the  volume  is  500  ml.  Add  50  ml.  of  this 
solution  to  the  water  remaining  in  the  flask  after  the  determination  of  free 
ammonia,  add  some  pieces  of  ignited  porous  pot_  to  prevent  bumping,  and 
continue  the  distillation,  collecting  a  further  four  50  ml.  fractions.  Nesslerise 
the  whole  of  this  distillate,  beginning  with  the  last  portion,  and  calculate  the 

amount  of  albuminoid  ammonia  per  100,000.  . 

Notes. — More  than  0‘005  part  per  100,000  of  free  anunonia  indicates 
possible  pollution;  more  than  0-01  part  per  100,000  of  albuminoid  ammonia  is 
rarely  encountered  in  satisfactory  water.  ^TT„T^ 

Nessler’s  Reagent  for  Ammonia.  Syn.  Solution  of  Potassio-Mercuric 

Dissolve  potassium  iodide  7  and  mercuric  chloride  2\,  in  distilled  water  160. 
To  this  add  more  of  the  mercuric  chloride  in  solution  until  the  precipitate  no 
longer  disappears  on  well  stirring,  and  a  slight  permanent  precipitate  remains. 
Then  add  sodium  hydroxide  24,  dissolve,  add  a  little  more  solution  of  mercuric 
chloride  and  distilled  water,  q.s.  to  200. 

Nessler’s  Reagent  (Richmond’s  Formula)  _  _  f 

A  very  sensitive  reagent  may  be  made  by  mixing  a  solution  of  •  g- 
potassium  iodide  in  100  ml.  of  water  with  15  g.  mercuric  chloride  in  1  * 

water,  thoroughly  washing  precipitate  by  decantation,  and  dissolving  in  _ 

potassium  iodide  in  100  ml.  of  water.  A  few  drops  of  mercuric  chloride  solution 
are  then  added  until  a  precipitate  insoluble  on  shaking  is  forme  ,  1  . 

is  diluted  to  about  500  ml.,  cooled  in  ice  and  mixed  with  a  solution  ot  10  g. 
sodium  hydroxide  in  250  ml.  The  mixture  is  made  up  to  h  , 

settle. — H.  D.  Richmond,  per  Pharm.  J  u/1925,  394. 

more  delicate  than  the  B.P.  ’32  formula.  For  a  further  modification,  see  p. -  • 

Estimation  of  Ammonia  in  Water  in  presence  of  My  rogeix  i^e. 

The  presence  of  hydrogen  sulphide  in  a  water  interferes  w  zm^ 

If  the  amount  of  ammonia  be  large  the  sulphide  may  be  P.  ?  »  tue  Nessler 

or  lead  salt  and  the  ammonia,  can  then  be  estimated  Jrectly  by  tte  Kessler 

reagent.  If  the  amount  is  small  it  is  best  to  add  to  500  ml.  of  *  removes 

quantity  of  N/l  sulphuric  acid  and  distil  100  ml.— this  completely  removes 


472 


THE  EXTRA  PHARMACOPOEIA 


H2S.  A  volume  of  N/l  NaOH  equal  to  that  of  the  H2S04  used  is  now  adde< 
The  water  is  again  distilled  until  200  ml.  have  been  collected  and  the  Nessl- 
test  is  applied  to  the  distillate. 

Chloride.  Place  in  a  white  porcelain  basin  1 00  ml.  of  the  samp] 
and  1  ml.  of  a  5%  solution  of  potassium  chromate.  Titrate  wit 
standard  solution  of  silver  nitrate  (1  ml.  =  1  mg.  Cl.),  with  frequer 
shaking,  to  a  faint,  permanent  reddish-brown  colour.  The 
titrate  with  the  sample  until  this  colour  is  just  destroyed  (up  t 
20  ml.  may  be  required).  The  amount  of  silver  nitrate  used  : 
equivalent  to  the  chloride  in  100  ml.  plus  half  the  extra  water  use 
in  the  second  titration.  If  the  sample  is  acid,  add  a  little  sodiur 
bicarbonate;  if  it  contains  small  amounts  of  hydrogen  sulphide 
add  a  crystal  of  zinc  sulphate  before  titration.  The  reageni 
must  be  Cl-free.  The  average  content  is  about  2  parts  pe 
100,000,  though  frequently  one  finds  a  content  of  5  to  15  part 
per  100,000.  It  should  be  remembered  that  urine  and  sewage  art 
comparatively  speaking,  highly  charged  with  chlorine — th: 
enables  the  analyst  to  determine  whether  a  high  albuminoi 
ammonia  content  is  attributable  to  sewage  or  vegetable  influence 
Per  contra ,  almost  entire  absence  of  chlorides,  coupled  with  exces 
of  albuminoid  ammonia  and  little  free  ammonia,  suggests  vegetabl 
contamination  of  a  dangerous  character.  One  frequently  obtain 
waters  for  examination  with  an  exceedingly  high  Cl-content  i 
conjunction  with  an  almost  total  absence  of  organic  impurity 
Such  waters,  though  “saline, ”  are  suitable  for  drinking  purpose 

Oxygen  Absorbed.  Pure  waters  absorb  very  little  oxyge 
whereas  those  that  are  polluted  may  absorb  comparatively  lar£ 
quantities,  and  hence  this  determination,  whilst  difficult  1 
interpret  in  terms  of  type  or  quantity  of  organic  matter,  h« 
considerable  value. 

Place  250  ml.  of  the  sample  in  a  clean  stoppered  bottle,  wan 
to  37°,  add  10  ml.  of  N/80  potassium  permanganate,  10  ml.  < 
25%  H2S04,  and  keep  at  37°  for  three  hours.  Cool  quickly,  ad 
potassium  iodide  and  titrate  the  excess  of  permanganate  wit 
N/250  sodium  thiosulphate  recently  standardised.  From  tl 
amount  of  permanganate  decomposed  by  the  water  calcula 
parts  of  oxygen  absorbed  per  100,000  (1  ml.  N/80  solution  c 
potassium  permanganate  =0*  1  mg.  of  available  oxygen). 

Note:  Different  laboratories  use  vastly  different  times  an 
temperatures  in  this  determination:  comparisons  are  valid  on 
if  based  upon  figures  obtained  under  identical  conditions.  Tl 
figures  obtained  should  be  considered  in  relation  with  those  f< 
albuminoid  ammonia  and  should  be  repeated  if  the  ratio  ■ 
oxygen  absorbed  to  albuminoid  ammonia  differs  materially  froi 
1 0  to  1 . 

Nitrites.  Rarely  present  in  natural  waters  except  in  minute  traces,  and 
qualitative  test  is  all  that  is  required. 

Ilosvay’s  Reagent.  Dissolve  0-1  g.  of  a-naphthylamine  in  120  ml.  of  boilii 
distilled  water,  cool  and  add  30  ml.  of  glacial  acetic  acid.  Dissolve  0-5  g. 
sulphanilic  acid  in  120  ml.  of  distilled  water  and  30  ml.  of  glacial  acetic  ac: 
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Mix  the  two  solutions  and  keep  in  a  stoppered  bottle.  If  any  colour  develops 
on  keeping,  add  a  little  zinc  dust,  and  filter. 

Test.  Add  2  ml.  of  the  above  reagent  to  50  ml.  of  the  sample  in  a  Nessler 
cylinder.  The  appearance  of  a  pink  colour  in  a  few  seconds  denotes  more  than 
a  trace;  if  it  takes  10  minutes  to  develop,  only  a  minute  trace  is  present.  Alter¬ 
natively,  the  amount  present  may  be  determined  by  conducting  the  test  under 
Nesslerising  conditions,  using  a  standard  solution  of  sodium  nitrite  as  a  standard. 


Nitrates.  A  determination  of  nitrates  should  always  be  made. 
First  apply  a  qualitative  test  by  carefully  mixing  1  ml.  of  the 
sample  with  3  ml.  of  nitrogen-free  sulphuric  acid;  cool  and  add 
brucine;  a  bright  red  is  obtained  if  10  parts  per  100,000  are  present 
— a  pale  rose  if  only  0-1  part. 

Place  from  10  to  100  ml.  of  the  sample,  depending  upon  the 
amount  of  nitrate  present  (10  ml.  if  1  part  per  100,000)  in  a  small 
flask  with  a  fewT  grammes  of  thoroughly  washed  zinc-copper 
couple,  acidify  with  a  few  drops  of  10%  hydrochloric  acid  and 
heat  at  37°  for  one  hour.  Place  about  300  ml.  of  distilled  water  in 
the  distillation  apparatus  used  for  the  determination  of  ammonia 
together  with  1  g.  of  ignited  sodium  carbonate,  and  distil  50  ml. 
to  remove  all  ammonia.  When  the  reduction  is  complete,  pour 
the  water  from  the  copper-zinc  couple,  together  with  the  rinsings 
of  the  couple  with  distilled  water,  into  the  flask  and  distil  two 
fractions  of  50  ml.  Determine  the  amount  of  ammonia  in  the 
fractions  by  Nesslerising  and  calculate  the  number  of  parts  of 
nitrate  (as  N03)  in  100,000. 


Hardness.  The  “degrees”  of  hardness  refer  to  the  soap- 
destroying  power,  1°  being  roughly  equal  to  that  of  1  part  of 
calcium  carbonate,  or  its  equivalent  in  other  calcium  or  magnesium 
salts,  in  100,000.  “Temporary”  hardness  is  that  which  disappears 
on  boiling  and  is  due  to  bicarbonates;  “permanent  hardness  is 
that  which  remains  after  boiling.  No  diminution  in  hardness  occurs 
on  boiling  unless  more  than  2  is  due  to  bicarbonates,  as  calcium 
carbonate  is  soluble  to  that  extent.  As  the  hardness  is  due  to 
bicarbonates,  carbonates,  sulphates  and  chlorides  of  calcium  anc 
magnesium,  the  correspondence  between  degrees  and  the  content 

of  these  salts  is  only  approximate. 

Total  Hardness .  Place  100  ml.  of  the  sample  in  a  200  ml. 
stoppered  bottle  and  titrate  with  standardised  soap  solution  until, 
after  shaking  vigorously,  the  lather  persists  for  five  minutes,  t  e 
bottle  being  laid  on  its  side.  Subtract  1  ml.  from  the  rea  mg,  as 
this  amount  is  required  to  produce  a  lather  in  water  ree  rom 
salts:  the  net  number  of  millilitres  of  soap  solution  usee  is 
equal  to  the  degrees  of  hardness.  If  more  than  ni  .  o  so  P 
solution  is  required,  repeat  the  titration,  using  50  mk  of  sample 
diluted  to  100  ml.  with  distilled  water:  the  degrees  of  hardness 

will  then  be  twice  that  of  the  dilution.  ,  • 

Temporary  Hardness .  Boil  100  ml.  of  e  P,  , 
flask  of  resistance  glass  for  30  minutes,  to 

evaporation  from  time  to  time  with  distil  e  w  *  ,  Qf 

cool,  filter,  make  up  to  100  ml.  and  determine  the  degrees  ol 
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Permanent  Hardness  by  titration  with  soap.  Total  Hardne 
minus  Permanent  Hardness  equals  Temporary  Hardness. 

Standard  Soap  Solution.  Dissolve  10  g.  of  hard  soap  in  1  litre  of  45 
alcohol.  To  standardise  this  solution,  dissolve  1  g.  of  calx  spar  in  slight  excc 
of  hydrochloric  acid,  evaporate  to  dryness  and  dissolve  the  residue  in  sufficie 
distilled  water  to  make  1  litre.  Dilute  10  ml.  of  this  solution  to  100  ml.  wi 
distilled  water  and  titrate  with  the  soap  solution.  Adjust  the  soap  solution  un 
1 1  ml.  is  the  amount  required. 

Degree  of  hardness  (total) — 

5°  ...  ...  ...  ...  Soft  waters 

15°  ...  ...  ...  ...  Hard  waters 

Over  20°  ...  ...  ...  Very  hard 

If  the  hardness  is  over  30°  the  water  is  unfit  for  general  purposes. 

Hard  v.  Soft  Water.  Tabulated  results  of  examinations  give  no  indicate 
whatever  that  the  hardness  or  softness  of  waters  has  anything  to  do  with  t 
prevalence  of  or  mortality  from  cancer,  phthisis  or  enteric;  similarly  the  charact 
of  water  supplies  in  this  country  has  nothing  to  do  with  the  general  death  rate.- 
J.  C.  Thresh,  Brit.  med.  J .,  ii/1913,  1058. 

Chalky  Water.  Public  (and  often  other)  opinion  is  to  the  effect  that  chall 
drinking  waters  may  be  responsible  for  a  variety  of  complaints,  e.g.,  gov 
rheumatism,  calculus,  constipation,  biliousness,  dyspepsia,  eczema,  goitre  at 
arteriosclerosis.  P.  G.  Lewis  has  stated:  “There  is  no  evidence  that  hard  wat 
has  any  bad  effect — on  the  contrary,  the  evidence  is  all  the  other  way.” 

Poisonous  Metals.  Concentrate  the  water  5  times  after  acid 
fying  with  a  few  drops  of  hydrochloric  acid.  Add  ammonia  an 
hydrogen  sulphide  solutions.  A  darkening  in  colour  shows  tb 
presence  of  Pb,  Cu,  or  Fe,  but  not  Zn.  Divide  into  two  portion: 
acidify  one  part  with  hydrochloric  acid.  The  disappearance  of  th 
colour  indicates  the  absence  of  Pb  and  Cu.  To  the  second  pai 
add  potassium  cyanide  solution — the  persistence  of  the  color 
shows  that  it  is  due  to  the  presence  of  Pb.  Confirmatory  test 
should  always  be  employed. 

Iron.  Acidify  50  ml.  of  sample  with  sulphuric  acid  and  add  potassiui 
permanganate  solution  until  a  slight  pink  colour  persists.  Filter  and  ac 
solution  of  potassium  ferrocyanide  solution.  If  iron  is  present,  a  blue  colour 
formed. 

Zinc.  If  present,  an  opalescence  will  be  noticed  in  the  above  test. 

A  pure  soft  water  may  exert  a  solvent  action  upon  zinc  (e.g.,  galvanise 
kettles),  and  may  become  dangerous  to  health. 

Zinc  in  small  quantities  is  found  in  soft  waters  passing  through  galvanise 
iron  pipes.  ETom  the  health  aspect  and  danger  of  poisoning,  it  can  1 
ignored. — J.  C.  Thresh,  Lancet,  ii/ 1915,  1098.  See  also  Park  Prewett,  Br 
med.  J.,  1/1915,  80. 

Copper.  If  present,  a  reddish-brown  colour  is  obtained  with  the  ferrocyanie 
test. 

Lead.  Acidify  100  ml.  of  sample  with  acetic  acid  and  concentrate  to  5  n 
Filter  and  add  a  crystal  of  potassium  chromate.  In  presence  of  lead,  a  precipita 
of  lead  chromate  is  obtained.  See  also  details  for  army  purposes,  p.  489. 

Electrolysis  in  lead  water  pipes,  owing  to  leak  of  1  -8  volts  in  earthed  retur: 
of  electric  cable,  has  resulted  in  contamination  of  the  water. 

Excessively  Pure  Water  may  be  solvent  of  lead  in  service  water.  It  is  recor 
mended  to  harden  it  by  adding  lime. 

Peaty  Waters  owing  to  acidity  often  dissolve  lead  from  main  pipes  in  tl 
form  of  lead  hydrogen  carbonate.  On  standing  or  on  boiling,  it  is  thrown  oi 
with  the  calcium  carbonate. 

Lead  Absorption  from  drinking  water,  120  cases. — Lancet ,  ii/1914,  213. 

Calcium  and  Magnesium.  Acidify  200  ml.  of  sample  with  1  ml.  of  dilu 
hydrochloric  acid  and  concentrate  to  50  ml.;  make  alkaline  with  ammonia,  a< 
2  ml.  of  saturated  solution  of  ammonium  oxalate  and  heat  for  one  hour.  Colk 
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and  thoroughly  wash  the  precipitate,  dissolve  in  dilute  sulphuric  acid  and 
titrate  with  N/100  potassium  permanganate  (1  ml.  =  00002  g.  Ca).  Magnesium 
is  determined  in  the  filtrate  and  washings  from  the  above  estimation  after 
making  the  volume  up  to  100  ml.  Of  this,  take  a  volume  containing  approxi¬ 
mately  0-5  mg.  of  magnesium  (say  25  ml.)  and  dilute  to  100  ml.  in  a  Nessler 
glass;  add  2  ml.  of  ammoniacal  solution  of  ammonium  phosphate  and  agitate 
for  2  minutes  with  a  plunger.  Compare  the  opalescence  with  that  produced 
by  100  ml.  of  a  solution  of  magnesium  sulphate  of  known  concentration  treated 
similarly. 


Fluorine.  Fluorine  may  be  determined  colorimetrically  using  a  reagent  made 
by  mixing  3  ml.  of  a  solution  of  zirconyl  chloride  (3-53%  w/v  of  Zr0Cl2,8H20) 
with  1  ml.  of  1  %  aqueous  sodium  alizarin  monosulphonate  and  diluting  with  water 
to  200  ml.  To  50  ml.  of  the  sample  in  a  Nessler  glass  add  2*5  ml.  of  hydrochloric 
acid,  mix,  and  add  a  sufficient  quantity  of  the  reagent  to  give  a  very  faint  pink 
tinge  remaining  after  standing  for  10  minutes.  For  fluorine  contents  below 
1  part  per  million,  2  ml.  of  reagent  is  sufficient;  for  5  parts  per  million,  4  ml.  of 
reagent  is  required,  the  tint  being  orange.  The  colour  produced  is  matched 
against  standards  obtained  by  treating  similarly  and  at  the  same  time  solutions 
containing  1,  2,  4  and  8  parts  per  million  of  fluorine  (as  fluoride). — Guy  Barr  and 
A.  L.  Thorogood,  Analyst,  1934,  378. 

Fluorine  and  Mottled  Teeth.  A  daily  intake  of  01  to  0-15  mg.  of  fluorine 
per  kilogramme  of  body-weight  is  sufficient  to  cause  mottling.  Sufficient  fluorine 
may  be  removed  from  water  to  render  it  harmless  by  coagulation  with  aluminium 
sulphate  and  filtration. — Lancet,  ii/ 1 934,  34. 

About  90%  of  the  children  born  and  bred  in  Maldon,  Essex,  were  found  to 
have  mottled  teeth  due  to  the  presence  of  between  4-5  and  5-5  parts  per  million 
of  fluorine  in  the  water  supply.  The  essential  condition  is  that  the  water  should 
be  drunk  during  the  years  the  teeth  are  being  formed.  When  once  through  the 
gums,  the  condition  could  not  be  influenced  one  way  or  the  other.  N.  J. 
Ainsworth,  Analyst,  1934,  380. 

Iodine.  The  quantity  of  iodine  in  natural  waters  is  infinitesimal 
although  deep  wells  may  contain  more  than  surface  water.  No 
definite  conclusions  have  been  reached  concerning  the  correlation 
between  the  absence  of  iodine  in  water  and  the  prevalence  of 
endemic  goitre.  It  has  been  observed  that  the  iodine  content  of 
water  in  Michigan  is  inversely  proportional  to  goitre  incidence  and 
a  similar  relationship  has  been  shown  to  exist  in  New  Zealand 
between  iodine  content  of  soil  and  goitre  incidence.  On  the  other 
hand,  waters  of  high  calcium  content  may  interfere  with  iodine 
absorption  and  thus  contribute  a  positive  factor  in  the  incidence  ot 
goitre  (see  Leader,  Brit.  med.  J .,  i/1931,  361).  The  earth  s 
crust  and  not  the  sea  is  held  to  be  the  storehouse  of  iodine 
and  heavy  cropping  of  the  soil  tends  to  deplete  it  of  iodine  (  pec. 
Rep.  Ser.  med.  Res.  Court. ,  Lond.,  No.  123,  1929). 

The  question  has  received  much  attention  and  the  reader  is 
referred  to  Vol  I  for  further  information  on  this  subject,  and  tor 


details  to  the  following  literature: — 

Iodine  in  Nutrition  :  a  Review  of  Existing  Information  J.  B. 
Orr  and  I.  Leitch,  Spec.  Rep.  Ser.  med.  Res  Coun  Lond.,  No.  123, 
1929  and  No.  154,  1931;  O.  P.  Kmball,  J.  Amer  me^:^ss'i 
ii/ 1 93 1 ,  1877;  Endemic  Goitre  in  Szvitzerland.  A  revie 
recent  contributions  to  its  aetiology,  incidence  and  preventio  . 
Olesen,  Publ.  Hlth.  Rep.,  Wash.,  1933,  651.  .  ,  , 

See  also  last  edition  of  this  volume,  p .  42  2  «  V^Marhnd'ale  are 
methods  used  and  the  results  obtained  by  W.  H.  Martindale  are 

described. 
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Interpretation  of  Results. 

Before  a  final  judgment  can  be  delivered  upon  any  wate 
there  have  to  be  taken  into  consideration  ( 1 )  its  geological  historx 
(2)  the  rainfall  before  and  after  collection,  (3)  the  method  of  storag 
and  distribution,  (4)  the  surface  drainage,  and  (5)  a  bacterial  ex 
amination.  A  water  which  chemically  is  organically  pure  may  b 
bacterially  contaminated,  and  on  the  other  hand  a  bacterially  pur 
water  may  be  chemically  dangerous  or  suspicious. — Purvis,  Pham 
J.,  ii/ 1910,  149. 

DISTILLED  WATER 
Bacteriological  Notes 

Some  years  ago  the  opinion  was  expressed  that  saline  fever  occurring  afte 
injection  of  Salvarsan  was  due  to  dead  bacteria  in  the  saline  solution  used  a 
solvent  of  the  arsenical  compound — the  effect  was  thought  to  be  attributable  t 
protein  shock. 

Donald’s  method  of  counting  bacteria  in  water  includes  the  dead  bacteria 
whilst  the  usual  cultural  methods  eliminate  them.  Extraordinary  differences  ar 
recorded.  A  water,  for  example,  grown  on  agar  for  two  days  at  37°  showed  n 
organisms.  On  gelatin  at  18°  to  22°  for  10  to  14  days  it  showed  160  to  300,000  pe 
millilitre,  w'hilst  by  Donald’s  method  there  were  1,500,000  per  millilitre. 

Drops  of  the  water  from  special  capillary  pipettes  are  used.  Bacteria  con 
tained  in  the  water  are  counted  by  evaporating  and  staining  on  microslides 
By  the  method  it  was  shown  that  distilled  water  kept  for  3  weeks  may  devekr 
as  many  as  15,000,000  bacteria  per  millilitre. — Lancet ,  i/1913,  1447. 

Tap  water  always,  and  about  50%  of  all  distilled  waters,  produce  a  rise  o 
temperature  when  injected  intravenously  into  rabbits.  This  fever  is  due  t 
a  bactericidal  product  formed  by  a  specific  bacterium  which  contaminates  th 
water. — F.  B.  Siebert  and  H.  G.  Wells,  J.  Pharmacol .,  March  1924,  154. 

Experiments  with  Distilled  Water.  W.  H.  Martindale  made  an  investigation 
to  determine  to  what  extent  bacteria  may  increase  in  distilled  water  on  standing 

500  ml.  of  fresh  distilled  water  were  exposed  in  a  flask  and  counts  made  is 
the  usual  manner  periodically.  Examination  at  the  commencement  showea 
the  zvater  to  be  sterile. 

After  3  days  there  were  111  organisms  per  ml.  capable  of  growth  on  gelatin  at  18° 

,,  10  ,,  ,,  52,000  ,,  ,,  ,,  ,,  ,,  ,, 

„  15  „  ,,3,800,000  „  ,,  „  „ 

At  this  time  there  was  only  one  organism  per  2  millilitre  capable  of  growth  os 
nutrient  agar  at  37°. 

These  results  show  the  remarkable  contamination  in  distilled  water  whicl 
may  occur  by  air  organisms.  Whilst  demonstrating  the  importance  of  fresl 
distilled  water,  the  relative  absence  of  pathogenic  organisms  is  also  of  interest 

Ordinary  chemical  tests  failed  to  detect  any  difference  in  the  wate 
either  at  the  commencement  or  end  of  these  experiments. 

Distilled  water  has  been  advised  as  a  therapeutic  agent  injected  in  dose  o 
6  to  8  ml.  for  syphilitic  ulcers,  the  theory  being  that  increased  surface  tensioi 
has  a  good  deal  to  do  with  beneficial  results  of  injections. 

The  use  of  triply  distilled  water  in  the  preparation  of  solutions  for  intravenou: 
administration  is  not  necessary,  but  the  use  of  freshly  (and  properly)  distillec 
water  is  essential. — Elsen  and  Stillman,  J.  Amer.  med.  Ass.,  i/1933,  1326 
Lewisohn  and  Rosenthal,  ibid.,  1793. 

Bacteriological  Examination 

It  should  be  emphasised  that  the  bacteriological  exammatioi 
of  water  should  only  be  attempted  by  those  who  have  had  training 
and  experience  in  this  branch  of  work. 


*See  also  Pep.  publ.  Hlth  med.  Snbj.,  Lond.,  No.  71,  1934,  and  Lancet ,  i/1934 
1297. 
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The  enumeration  of  the  bacteria  present  is  not  so  important  as 
the  determination  of  the  species.  Many  bacteria  are  natural  to 
water  and  quite  harmless,  but  those  which  have  their  origin  in 
sewage  or  manure  are  always  dangerous. 

Results  should  be  considered  in  relation  to  the  history  and 
geological  source  of  the  sample.  The  waters  from  deep  sources 
have  been  subjected  to  a  natural  process  of  filtration  and  are  often 
purer  than  surface  waters  but  in  some  formations,  such  as  chalk, 
fissures  develop  which  render  the  filtration  insufficient. 

Sampling .  The  sample  should  be  taken  in  a  sterile  bottle 
of  about  2  litres  capacity.  If  tap  water  is  concerned  allow  the  water 
to  run  for  several  minutes  and  then  fill  the  bottle  completely;  if 
the  sample  is  to  be  taken  from  a  river,  lake,  well,  cistern,  etc., 
immerse  the  bottle  completely  and  then  withdraw  the  stopper. 
Examine  the  water  as  soon  as  possible  after  sampling;  the  lapse  of 
time  should  never  be  greater  than  12  hours. 

It  is  important  to  know  whether  the  water,  e.g.,  a  well,  has  been 
recently  disturbed  by  cleaning  out  or  pumping. 

To  prevent  increase  in  number  of  bacteria  it  is  customary  to 
pack  the  bottle  in  ice  for  transmission  by  rail,  etc.  Unless  so 
packed  there  is  a  chance  that  saprophytic  organisms  may  multiply 
at  the  expense  of  organisms  indicative  of  pollution. 


Enumeration  of  Bacteria .  Prepare  agar  and  gelatin  plates 
with  varying  quantities  of  the  specimen,  e.g.,  1*0,  0-1  and  0-001  ml., 
and  incubate  the  former  at  37  for  24  hours  and  the  latter  at  22°  for 
72  hours.  The  more  plates  prepared  the  greater  the  accuracy, 
but  three  of  each  is  a  reasonable  number.  The  amount  of  sample 
used  depends  upon  the  purity  of  the  sample;  a  very  pure  water 
might  require  the  use  of  3  ml.  The  colonies  may  be  counted  by 
drawing  sector  lines  with  a  paraffin  pencil  through  the  petri  dish, 
counting  one  section,  and  multiplying  out  to  obtain  the  number 
of  bacteria  in  the  entire  amount  of  water  taken  for  examination. 
Pakes y  Discs  are  employed  in  a  similar  manner.  To  obtain  accurate 
results  it  is  important  to  add  the  melted  gelatin  or  agar  medium 
to  the  specimen  of  water,  and  not  the  water  to  the  medium.  1  his 

procedure  ensures  better  mixing.  (  . 

The  plates  should  be  examined  at  intervals,  and  if  liquefying 
organisms  are  numerous  (which  suggests  sewage  pollution)  t  e 
examination  has  often  to  be  concluded  in  a  shorter  time  t  an 
would  be  necessary  where  such  are  not  present. 

Cultivation  on  gelatin  at  22 J  enumerates  the  bacteria  presen 
normally  in  the  water,  whilst  the  body  temperature  (  UA1 
more  suitable  for  excremental  organisms  derive  rom,  o 

pathogenic  to,  the  animal  body.  +Vi#» 

It  is  no  longer  considered  of  great  importance  to  count  th 

number  of  organisms  in  water,  but  individual  searc  s 

made  for  various  sewage-pollution  organisms,  e-g*> _ i/ihrin 

communis ,  B.  typhosus — especially  the  B.  co  i  grc »  p • 
cholera ,  B. proteus,  B.  enteritidis  sporogenes  Klein,  and  stieptoc 
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B.  coli  communis 

The  entire  problem  turns  on  determining  whether  pollution  with  sewage 
has  occurred,  indicated  usually  by  the  presence  of  the  B.  coli  group  of  organisms 
Acid  and  gas  production  in  MacConkey*s  Litmus  Bile  Salt  Glucose  Broth 
Medium  gives  presumptive  evidence  of  the  presence  of  B.  coli,  B.  paratyphosus 
B.  enteritidis — but  excluding  B.  typhosus  and  the  dysentery  organisms.  These 
latter  produce  acid  formation  only  (without  gas)  in  this  medium. 

Another  step  is  to  employ  the  MacCorikey  medium  made  with  lactose 
instead  of  glucose — this  forms  a  useful  corroboration  for  B.  coli — this  organism 
gives  acid  and  gas  whereas  none  of  the  others  do  so.  In  tabular  form  the  matter 
may  be  stated  as  follows: — 


Glu¬ 

Lac¬ 

Motil¬ 

Gela¬ 

Lit¬ 

mus 

In- 

cose 

tose 

ity 

tin 

Milk. 

dol. 

B.  coli  communis ... 

A.G. 

A.G. 

+ 

3  days 
A.C. 

i 

~r 

B.  typhosus 

A. 

— 

+ 

— 

A. 

— 

B.  paratyphosus  ... 

A.G. 

— 

+ 

— 

Aik.* 

— 

B.  enteritidis  ( Gaertner\ ... 

A.G. 

— 

+ 

— 

Aik. 

— 

B.  dysent.  (Shiga) 

A. 

— 

— 

— 

Aik. 

— 

B.  dysent.  ( Flexner ) 

A. 

— 

— 

— 

Aik. 

+ 

B.  Morgani  No.  1 

A.G. 

— 

+ 

— 

Aik. 

+ 

A  =  Acid.  G.  =  Gas.  C.  =  Clot.  —  under  gelatin  means  non-liquefaction 
*  Vide  also  Eyre,  Bact.  Technique,  for  B.  paratyphosus ,  A  and  B. 

The  method  used  aims  at  the  determination  of  the  smallest  quantity  of  water 
which  will  give  a  positive  reaction  followed  by  the  application  of  a  number  ot 
confirmatory  tests  for  B.  coli.  Varying  quantities  of  water  are  used  for  each  test 
in  order  to  obtain  a  series  which  contains  both  positive  and  negative  results 
Different  dilutions  of  the  following  special  broth  are  prepared  so  that  preparations 
made  with  varying  quantities  of  the  sample  wrill  all  have  approximately  the  same 
concentration:  1  of  broth  and  2  of  a  mixUire  of  sample  and  freshly  distilled  water. 


MacConkey’s  Glucose  Broth 

Sodium  taurocholate  ...  ...  ...  T59  g. 

Dextrose  ...  ...  ...  ...  ...  1-59  g. 

Peptone  ...  ...  ...  ...  ...  6-09  g. 

Water,  distilled,  to  ...  ...  ...  ...  100  ml. 

Boil  for  20  minutes,  adjust  to  pYL  7  -5  with  N/ 1  NaOH,  reboil  and  add  sufficient 
litmus  to  produce  a  decided  colour  on  dilution  with  two  parts  of  water.  This 
broth  is  also  prepared  using  lactose  instead  of  dextrose. 


The  exact  mode  of  procedure  for  the  detection  of  acid  and  gas 
formation  is  as  follows: — 

Examination  of  50  ml.  of  the  water.  Place  50  ml.  of  a 
mixture  of  2  parts  broth  and  1  part  distilled  water  in  a  100  ml. 
flask  containing  a  small  inverted  test  tube  rendered  bubble-free. 
The  whole  is  then  plugged  with  sterile  wool  and  sterilised  at 
100°  for  20  minutes  on  3  successive  days.  This  has  to  be  made 
ready  before  receipt  of  the  specimen.  50  ml.  of  the  sample  to  be 
examined  is  introduced  with  aseptic  precautions. 

The  same  procedure  is  gone  through  with  the  lactose  prepara¬ 
tion. 

Examination  of  20  ml.  of  the  ivater.  Take  10  ml.  of  brotl: 
in  a  6x1  in.  test-tube  containing  a  small  inverted  test-tub* 
rendered  bubble-free  and  add  20  ml.  of  sample  after  sterilisation 

Examination  of  10  ml.  of  the  water.  Take  10  ml.  of  j 
mixture  of  2  parts  of  broth  and  1  part  of  distilled  water  anc 
treat  similarly. 

Examination  of  5  ml.  of  the  water.  Take  10  ml.  of  equa 
amounts  of  broth  and  distilled  water. 
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Examination  of  2  ml.  and  less.  Take  1  part  of  broth  and 
2  parts  of  distilled  water. 

All  the  tubes  prepared  are  incubated  at  37°  for  48  hours,  and  the 
production  of  turbidity,  acidity  and  gas  indicates  the  presence  of 
B.  coli. 


Subsequent  to  these  results  inoculate  Neutral  Red  Bile  Salt 
Agar  plates  with  loopfuls  from  the  cultures  in  the  bottles — using 
a  “spreader”  made  with  a  piece  of  glass  rod  J-  inch  diameter  with  an 
end  bent  at  right  angles  to  the  handle  and  about  1-J-  inches  long. 

After  incubating  for  24  hours  pick  out  with  a  platinum  loop 
colonies  resembling  those  of  B.  coli ,  and  inoculate  sloped  agar 
tubes,  thence  peptone  water  for  the  Rosindol  reaction  and  Indol 
reaction — also  litmus  milk  for  the  “Acid  and  Curd,”  and  examine 
a  fresh  broth  culture  for  motility. 

The  plate  cultures  are  incubated  further  to  observe  fluorescence, 
if  any. 

Rosindol  Reaction  (Ehrlich’s).  Syn.  Bohme’s  Indol  Test.  To  10  ml. 

of  a  48-hour  peptone  water  culture  add  5  ml.  of  the  following  solution: — 
^-Dimethylaminobenzaldehyde  ..  ...  ...  1 

Alcohol,  96%  ...  ...  ...  ...  ...  95 

Concentrated  hydrochloric  acid  ...  ...  20 

and  then  5  ml.  of  saturated  aqueous  potassium  persulphate  solution.  Shake  well. 
According  to  MacConkey  1  ml.  of  each  solution  is  sufficient.  Pink  colour  in  a  few 
minutes  =  + .  In  some  cases  the  persulphate  need  not  be  added.  The  pink  colour 
is  soluble  in  amyl  alcohol — a  little  of  which  should  be  added,  especially  in  doubt¬ 
ful  cases.  At  least  48  hours’  growth  should  be  allowed;  in  some  cases  6  to  8  days 
are  required. 

Indol  Reaction.  To  5  ml.  of  the  (6  or  7  days)  peptone  water  culture  add 
1  ml.  of  concentrated  sulphuric  acid  and  then  1  ml.  of  0-02%  sodium  nitrite. 
Pink  colour  indicates  indol  production  (some  organisms, re.g.,  cholera  vibrio,  do 
not  require  the  sodium  nitrite — hence  the  test  may  be  done  in  two  stages).  It 
may  be  necessary  to  incubate  for  8  days  or  more  before  conducting  the  test. 

The  data  in  question,  together  with  the  production  of  fluorescence  in  the 
colonies  in  Rebipel  Agar,  Syn.  MacConkey’s  Neutral  Red  Bile  Salt  Agar 
— which  has  the  composition: — 

Agar  and  peptone  white  ...  .  •••  aa.  30  g. 

Lactose 

Sodium  taurocholate 
Tap  water  ... 

Solution  of  neutral  red,  1  % 
constitute  the  “Flaginac”  reaction  which  is  typical  of  B.  coli. 

This  wrord  is  made  up  to  show  the  reactions  on  these  media  and  is  applied  to 
organisms,  e.g.,  B.  coli,  which  will  respond  to  all: — 

fl:  fluorescence  in  neutral  red. 
ag:  acid  and  gas  formation, 
in:  indol  in  peptone  water, 
ac:  acid  and  clot  in  litmus  milk. 

Neutral  Red,  C15H,6N4  (Syn.  Toluylene  Red),  is  chemically  dimethyl - 
diaminoethylphenazine  hydrochloride.  It  is  readily  soluble  in  alcohol  and  in 
ether. 

The  following  may  be  regarded  as  decisive  tests  for  B.  coli. 
(1)  Acid  and  curd  in  litmus  milk;  (2  and  3),  motility  and  indol  m 
peptone  water;  (4)  negative  to  Gram’s  stain;  (5)  no  liquefaction 
with  streak  cultures  on  gelatin;  (6)  fluorescence  on  rebipel  agar, 
(7,  8  and  9)  fermentation  of  sucrose,  mannite  and  dulcite  res¬ 
pectively. 

A  thorough  investigation  of  the  source  and  history  or  a  water 


15  g. 

7-5  g. 
1500  ml. 
7-5  ml. 
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under  examination  is  necessary — this  is  more  important  thar 
laboratory  diagnosis.  To  ascertain  the  origin  of  the  organism  i 
found — whether  from  sewage  or  other  human  source,  cattle 
cultivated  lands,  etc. 

The  presence  of  sulphur  bacteria,  Beggiatoa  alba ,  which  are  readih 
dentified,  may  be  used  for  detecting  sewage  pollution,  in  place  of  a  B.  cot 
count. — Prof.  Davis  Ellis,  Pharm.  J.y  ii/ 1926,  308. 

Pathogenic  Bacteria.  Thresh  states  that  “the  search  fo: 
pathogenic  bacteria,  such  as  typhoid-paratyphoid-salmonelk 
bacilli,  in  water  is  beset  with  difficulties,  and  is  rarely  successful. * 
“Water  supplies  which  naturally,  or  after  treatment,  are  practically 
free  from  B.  coli  can  safely  be  considered  innocent  of  spreading 
either  typhoid,  salmonella  or  dysentery  infection.”  The  isolatior 
of  B.  typhosus  involves  a  concentration  by  flocculation  wit! 
aluminium  sulphate,  followed  by  centrifuging  or  by  flltratior 
through  a  suitable  filter.  The  next  stage  consists  in  the  culture  o 
the  bacteria  in  a  medium  favourable  to  the  growth  of  the  typhoid 
paratyphoid  bacilli  and  inhibitory  to  others.  Final  identificatior 
rests  upon  the  determination  of  the  morphological  and  biochemica 
properties  of  the  cultures  obtained.  Sir  A.  Houston  {Rep.  metrop 
Wat.  Bd.y  1930)  states  that  Wilson’s  researches  have  simplifiec 
the  search  for  these  organisms. 

Wilson’s  Sulphite-Bismuth  Medium:  Dissolve  6  g.  of  bismuth  ammonia 
citrate  scales  in  50  ml.  of  boiling  distilled  water  and  neutralise  with  about  2  ml.  a 
1 0  %  solution  of  sodium  hydroxide.  Mix  with  a  solution  obtained  by  boiling  20  g: 
of  anhydrous  Na2S03  in  100  ml.  of  water  to  which,  whilst  boiling,  10  g.  of  anhy 
drous  Na2HP04  have  been  added.  When  cool,  add  10  g.  of  glucose  dissolved  i? 
50  ml.  of  boiling  distilled  water  and  add  20  ml.  of  this  preparation  to  100  ml.  o 
a  hot  melted  3%  nutrient  agar,  then  1  ml.  of  8%  aqueous  ferrous  sulphate  solution 
and  finally  0*5  ml.  of  1%  solution  of  brilliant  green  in  distilled  water.  Pou 
into  petri  dishes  and  inoculate  the  surface  when  set.  B.  typhosus  and  B.  para 
typhosus  appear  as  flat,  black  colonies,  the  former  within  24  hours,  the  latte 
within  48  hours. — Wilson,  Brit.  rued.  J.y  ii/ 1 933,  561. 

Other  Indications  of  Pollution 

Streptococci  are  numerous  in  faeces,  are  not  found  in  pure  water  and  do  no 
multiply  outside  the  human  body.  They  can  be  recognised  by  microscopi 
examination  of  a  hanging  drop  preparation  of  the  primary  culture  in  Mac 
Conkey’s  broth  after  48  hours’  incubation. 

B.  Welchii  and  relatives,  the  spore-producing,  anaerobic  bacteria,  similar! 
indicate  contamination  with  manure  or  sewage.  Thresh  recommends  the  use  of 
test  for  the  spores  of  these  organisms  consisting  of  adding  varying  quantitie 
of  the  sample  to  skimmed  milk,  covering  the  surface  with  wax  melting  at  abou 
45°,  heating  to  80°  for  15  minutes  to  kill  organisms  other  than  spores,  an' 
finally  incubating  at  37°  for  4  days.  If  positive,  the  so-called  “stormy  fer 
mentation,”  production  of  acidity,  clot,  and  gas,  occurs  during  the  incubatio 
period;  the  greater  the  pollution  the  earlier  the  reaction. 

Vibrio  Cholerse.  To  detect:  inoculate  peptone  water,  preferably  in  a 
Erlenmcyer  flask  with  100  ml.  of  the  water.  Incubate  and  test  for  indol  produc 
tion  and  search  for  typical  comma-shaped  organisms,  which  are  actively  motii 
and  decolourised  by  Gram’s  method.  Test  further  with  usual  laboratory  medi: 
and  also  conduct  serum  agglutination  test. 

The  above  method,  somewhat  modified,  used  for  cultivation.  Identificatio 
by  motility,  cholera  red  reaction,  nitroso  indol,  Ehrlich’s  rosindol  reactior 
flagella  staining,  and  agglutination  test. — Lancet,  i/1913,  1377. 

B.  Proteus.  The  ordinary  laboratory  media  and  methods  may  be  employe 
for  the  various  types  of  Proteus. 

Bacillus  Enteritidis  Sporogenes.  Add  to  a  fresh  milk  tube  1  ml.  of  A 
water  or  a  small  quantity  of  the  “concentrated”  water.  Heat  to  80°  for  2 
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minutes Ho  kill  off  other  organisms  excepting  spores  of  the  organism  searched 
for  (Kitasato  s  method):  grow  in  Buchner’s  tube,  i.e.,  in  an  atmosnhere  of 
nitrogen  for  24  to  36  hours.  If  result  be  separation  of  milk,  stringy  curd  and 
excessive  whey  test  for  pathogenicity  on  guinea-pig.  The  animal  succumbs 
within  36  to  48  hours  (if  very  virulent  m  24).  Post-mortem  signs:  bloody 
oedema  at  seat  of  inoculation,  offensive  odour,  hair  of  animal  easily  detached, 
r  urns  stained  by  Gram  s  method  from  oedema  fluid  show  typical  non-sporing 
organisms.  To  test  further,  a  blood  serum  tube  is  inoculated  from  the  oedema 
fluid  and  incubated  under  anaerobic  conditions.  T  he  medium  is  eventually 
liquefied  by  the  organism,  and  films  prepared  from  this  show  the  typical  snoring 
organism  of  Klein.  6 

Leptospira  Icterohaemorrhagiae  found  in  London  tap  water. — cf.  pp.  482 
and  626. 


(For  a  full  treatment  of  the  subject  the  reader  is  referred  to  “  The 
Examination  of  Waters  and  Water  Supplies by  Thresh,  Beale , 
and  Suckling ;  4th  Edition,  1933,  J.  and  A.  Churchill,  London .) 


BACTERIOLOGICAL  REPORTS  ON  WATERS 

If  B.  coli  forms  a  considerable  proportion  of  the  total  number  of  organisms 
present  there  is  great  reason  to  suspect  sewage  pollution  of  human  or  other 
animal  origin. 

The  following  is  a  brief  resume  of  the  customary  standards: 

Generally  speaking,  a  water  containing  B.  coli  in  50  ml.  but  not  in  less  is  quite 
good  if  the  count  of  total  bacteria  and  the  chemical  analysis  are  good.  See  also 
filtered  London  Lea  River  water,  postea. 

Wells,  Shallow  and  Surface.  If  chemical  results  and  surroundings  are  bad, 
even  if  B.  coli  be  absent  from  a  large  volume  of  the  water,  it  should  be  con¬ 
demned,  and  per  contra  if  in  a  suspicious  locality  the  bacteriological  examination 
is  bad  the  water  ought  to  be  condemned  even  though  chemically  it  could  be 
passed. — Muir  and  Ritchie. 

The  usually  accepted  standards  for  a  surface  water  are: — 

B.  coli  absent  in  10  ml. 

Streptococci  absent  in  10  ml. 

B.  Welchii  absent  in  100  ml. 

Total  colonies  at  37°  =  50  per  ml. 

„  „  22°  =  500  „ 

Wells,  Ordinary  or  Medium  Depth.  Total  Bacteria.  The  gelatin  count 
may  show  from  100  to  2000  organisms  per  ml.  The  presence  of  B.  coli 
in  1 0  ml.  would  condemn  the  water. 

Wells,  Deep.  Total  Bacteria.  Should  not  exceed  100  bacteria  per  ml. 
Artesian  wells  and  some  springs  may  contain  very  small  amounts,  e.g.,  5  or  10 
organisms  per  100  ml. 

Presence  of  B.  coli  in  100  ml.  or  less  cannot  be  permitted. 

Rivers.  Draw  conclusions  as  under  Wells  (Shallow).  Content  varies  enor¬ 
mously  with  season. 

Total  Bacteria.  The  gelatin  count  varies  enormously.  B.  coli  in  10  ml. 
would  condemn. 

Town  Supplies  (Filtered).  Total  Bacteria.  Should  not  show  more  than 
100  bacteria  per  ml. — Muir  and  Ritchie. 

London  (Lea  River,  filtered).  Though  B.  coli  in  one  series  of  examinations 
was  present  in  93%  of  samples  in  1  ml.  or  less  before  filtering  it  was  absent 
from  100  ml.  in  62%  of  samples  after  filtering,  and  therefore  present  in  38%  in 
100  ml. — Sir  A.  C.  Houston. 

It  has  been  stated  that  B.  coli  is  to  be  expected  in  100  ml.  main  tap  v/ater  in 
London. 

NOTES  FROM  THE  METROPOLITAN  WATER  BOARD  REPORTS 

London  Water  is  chiefly  derived  from  two  rivers  which  are  undoubtedly 
polluted,  less  than  20%  being  obtained  from  the  deep  wells  of  Kent  and  the 
Lea  Valley  (17 th  Ann.  Rep.,  1923).  The  count  of  B.  coli  in  the  raw  waters  was 
found  to  be:  Thames,  19  per  ml.;  Lea,  5  per  ml.;  and  New  River,  2  pei 
ml.;  and  the  total  bacteria  count  in  the  same  waters  in  1912-13  amounted 
to  6,550,  11,772  and  2,777  per  ml.  respectively— Sir  A.  C.  Houston,  Brit, 
med.  J.,  ii/ 1912,  1671;  ii/1913,  679. 

Q 
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The  water  from  24  wells  in  Kent,  supplying  27  million  gallons,  was  exceeding] 
pure,  the  bacterial  count  being  6  per  ml.  on  gelatin  and  0-05  on  aga 
B.  coll  was  absent  in  100  ml.  in  94%  of  the  samples.  Chemically,  the  san 
water  yielded  ammonia  0-0002  and  albuminoid  ammonia  0-0026  parts  pe 
100,000.— 2\st  Ann.  Rep.,  1926. 

Purification.  The  most  efficient  method  developed  was  started  at  th 
Walton  works  in  1926  and  consists  in  storage  in  reservoirs  and  double  filtratior 
followed  by  chlorination  (see  p.  486).  The  storage  reservoirs  constitute  a  chai 
of  49  lakes  covering  2,700  acres,  capable  of  storing  20,000  million  gallons, 
preliminary  rapid  filtration — 100  to  200  gallons  per  hour — effects  a  notab 
saving  by  removing  much  of  the  material  which  tends  to  choke  the  slow  san 
filters  so  that  the  latter  are  able  to  work  five  times  as  fast  and  last  longer. — 17^ 
19 th,  20th,  21st  Ann.  Rep.,  1922-26. 

Raw  waters  are  considerably  altered  in  character  by  storage,  with  a  tendenc 
for  the  ammoniacal  nitrogen,  turbidity,  and  colour  tests  to  show  proportionate 
greater  reductions  than  the  albuminoid  nitrogen  and  permanganate  tests.  Ra 
Thames  water  containing  B.  coli  in  57-7%  of  the  samples  in  0-1  ml.  or  les 
showed,  after  storage  at  Chelsea,  B.  coli  in  57-6%  of  the  samples  in  100  ml.- 
2Ath  Ann.  Rep.,  1929. 

Leptospira.  The  appearance  of  Leptospira  in  most  filtered  waters  and  eve 
in  that  from  deep  wells,  presents  a  new  problem  in  water  purification.  Mo 
cultures  proved  to  be  non-pathogenic  and  the  organisms  are  very  susceptible 
minimal  doses  of  chlorine. 

Taste  in  Water.  Fishy  taste  has  been  traced  to  Endorina,  Pandorina  ar 
Uroglina ;  a  cucumber-like  taste  to  Sycura;  an  aromatic  taste,  to  Astirionella  ar 
Tabellarice  (20  th  Ann.  Rep.,  1925).  The  leaves,  twigs,  etc.,  of  willows,  poplars  ar 
meadowsweet  are  capable  of  producing  an  iodoform-like  taste  on  chlorinatio 
probably  due  to  salicyl  compounds. — 2Ath  Ann.  Rep.,  1929. 

Anti- Bacterial  Action  of  the  Water  of  Certain  French  rivers.  The 
have  inhibitive  or  actual  destructive  effect  on  growth  of  intestinal  bacteria,  e.g 
antagonistic  action  to  B.  coli  of  the  Saone,  to  B.  typhosus  of  the  Rhone, 
paratyphosus  A  of  the  Izere,  and  B.  dysenterice  Shiga  of  the  sea  at  Havre.  M: 
serve  to  explain  why  certain  regions  and  persons  are  immune  to  water-born 
diseases. — Brit.  med.  J.  Epit.,  i/1926,  40. 

Sewage  (Crude).  Total  organisms  in  London  sewage  found  to  be  6  to 
millions  per  ml.  B.  coli  never  fewer  than  100,000  per  ml. — Klein  and  Housto 


CHEMICAL  AND  BACTERIOLOGICAL  EXAMINATION 
OF  DRINKING  WATERS  COMPARED 

A  water  may  pass  certain  chemical  standards  and  yet  be  ui 
satisfactory  from  the  bacteriological  aspect.  The  converse  may  ah 
be  true  in  some  cases. 

The  following  tables,  prepared  from  results  obtained  1 
W.  H.  Martindale  illustrate  this  point. 

The  waters  comprise  a  selection  as  supplied  from  the  main 
consumers  in  some  of  the  leading  cities  and  health  resorts  in  Gre 
Britain,  including,  e.g.,  London,  Glasgow,  Bath,  Blackpoc 
Buxton,  etc. 

The  results  suggest  that  (1)  Neither  bacteriological  nor  chemic 
examination  is  adequate  individually  but  together  they  constitu 
an  adequate  safeguard  to  the  purity  of  water;  (2)  the  absence 
B.  coli  from  100  ml.  of  a  water  is  an  ideal  seldom  attained.  (3)  t 
albuminoid  ammonia  content  is  no  indication  of  the  number 
bacteria,  but  in  conjunction  with  chlorine,  nitrite  and  nitrate,  d^ 
may  suggest  sewage  contamination;  (4)  examination  of  waters 
the  source  and  after  traversing  some  miles  of  water  supply  pip 
may  show  marked  differences. 
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CHLORINATION  OF  WATER. 

A  survey  of  the  known  methods  of  sterilisation  of  water  shows 
that  no  method  so  economical  or  expeditious  as  chlorination 
exists. 

Sir  A.  C.  Houston  first  used  an  alkaline  hypochlorite  in  1905  a r 
Lincoln  in  a  typhoid  epidemic.  The  method  is  in  use  in  many 
parts.  In  Bogota  (Colombia)  typhoid  diminished  on  the  intro¬ 
duction  of  the  process.  It  is  done  either  after  or  before  filtration 
In  some  cases  a  large  excess  of  chlorine  is  added  to  destroy  alga; 
as  well  as  bacteria,  the  excess  being  removed  by  means  of  S02 
Chlorine  produced  by  electrolysis  of  sea-water  is  used  in  some 
parts  instead  of  chlorine  cylinders.  In  France,  eau  de  Javelle  is 
employed.  In  the  Bunau-Varilla  method  in  use  at  Rheims  the 
amount  of  chlorine  used  is  small  and  the  good  results  do  not  seen: 
capable  of  explanation  on  the  basis  of  chemical  interaction.  (See 
T.  H.  Bishop,  Lancet ,  i/1929,  371;  also  E.  W.  Wade,  J .R.A.M.C. 
Oct.,  1928). 

Sir  A.  C.  Houston  (Rep.  metrop.  Wat.  Bd.,  1930)  states  tha 
“chlorination  has  come  to  stay.”  In  999  cases  out  of  1000  it  i; 
possible  to  produce  a  tasteless  as  well  as  a  safe  water  supply 
Probably  the  most  effective  method  is  the  use  of  ammonia  anc 
chlorine  in  the  proportions  of  1  to  4  or  1  to  8,  in  a  smal 
volume  of  water  which  is  then  added  to  the  water  in  bulk.  The 
increased  efficiency  is  due  to  the  formation  of  a  chloramine  com¬ 
pound.  The  general  trend  of  opinion  appears  to  favour  chlorinatior 
after  filtration.  Removal  of  any  objectionable  taste  may  be 
effected  by  the  addition  of  potassium  permanganate  in  doses  o 
0-2  to  0-8  parts  per  million,  before,  with,  or  after  the  chlorine 
treatment.  Results  obtained  on  New  River  Water  (Rep.  metrop 
Wat.  Bd .,  1931)  illustrate  results  obtained  by  this  treatment:  o 
238  samples,  62%  showed  B.  coli  in  1  ml.  or  less  before  chlorinatior 
and  no  B.  coli  in  71%  of  the  samples  after  chlorination. 

The  enteric  fever  mortalities  per  100,000  of  Paris,  London  and  Berlin  fo 
1929  were  41,  1-0,  and  0-9  respectively.  Thanks  to  Philippe  Bunau-Varilla  anc 
his  advocacy  of  the  chlorine  process  of  water  sterilisation,  to  which  he  has  giver 
the  term  “verdunisation,”  Paris  in  1932  has  at  last  achieved  a  reasonably  safe 
supply  of  drinking  water. — Lancet ,  ii/ 1 932,  590. 

Liquid  chlorine  has  many  advantages  over  the  use  of  “Bleach” — the  100% 
purity  of  the  sterilising  agent,  elimination  of  nearly  all  labour  costs,  and  les 
likelihood  of  complaints  as  to  taste,  as  it  permits  of  more  accurate  dosage  anc 
better  distribution  of  the  chlorine  in  the  water.  In  some  cases  the  chlorine  i 
chlorine  is  dissolved  in  water  through  a  pulsating  meter  before  mixing;  in  other 
it  enters  the  water  through  a  diffusion  plate  of  carborundum  sponge. — j.  Rice 
Chlorination  of  Water,  1918. 

Nesfield  found  0-125  g.  chlorine  per  litre  (125  per  million)  in  water  teemin 
with  D.  typhosus,  B.  coli,  etc.,  sufficient  to  sterilise  it  in  5  minutes.  One  par 
per  million  acting  for  15  minutes  will  kill  cholera  vibrio  in  it. — Lancet,  ii/1910 
1213. 

Sterilisation  by  means  of  chlorine  in  proportion  of  1  in  500,000  with  3 
minutes’  contact.  The  gas  made  by  acting  on  potassium  chlorate  with  concen 
trated  HC1 — both  of  which  have  the  advantage  of  keeping  indefinitely  in  an~ 
climate. — T.  T.  Harper  Nelson,  Brit.  med.  J.,  i/789,  815.  cf.  also  Calx  Chlorinate 
Vol  /,  p.  41. 
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Chlorination  may  play  a  part  in  preventing  the  breeding  activities  of  Stegomyia 
fasciata  ( Aedes  cegypti ),  thus  aiding  the  campaign  against  yellow  fever  In 
countries  bordering  the  Gulf  of  Mexico,  where  the  water  is  filtered'  and 
chlorinated,  yellow  fever  has  been  got  under  control,  whereas  on  the  West 
Coast  of  Africa,  where  this  is  not  done  to  any  extent,  cases  still  occur. — Bunau- 
Vanlla,  per  Tram.  R.  Soc.  trop.  Med.  Hyg.,  1929,  395. 

The  “Chlor-Sparklet”  apparatus  enables  the  use  of  Chloramine  (c/. 
Vol.  I.,  p.  51,  et  seq.)  to  be  applied  in  effective  doses  to  small  quantities  of  water 
by  an  unskilled  person. 

The  apparatus  involves  the  preparation  of  chlorine  water  from  a  chlorine 
capsule  and  then  adding  an  ammoniacal  solution  made  from  tablets  supplied. 

Two  chloramines  exist: 

.  Chloramine,  which  is  rapid  in  action,  but  whose  protection  against  reinfection 
disappears  after  24  to  48  hours. 

Dichlor  amine,  which  is  slower  in  action  (allowing  2  hours  before  using  for 
drinking)  but  protects  the  water  from  reinfection  for  periods  up  to  a  week. 

Chloramine  is  prepared  by  using  two  tablets  to  each  syphon  full,  whereas  with 
Dichloramine  only  one  tablet  is  required. 

Succinchlorimide  suggested  for  war  service  in  U.S.A.  as  acting  promptly 
and  being  non-toxic.  Bleaching  powder  said  to  be  too  erratic. — Lancet,  i/1929, 
352. 

A  plant  was  put  down  at  Ottawa  in  which  chloramine  was  used.  Although 
slightly  more  expensive,  it  is  stated  to  have  the  advantage  of  preventing  after¬ 
growth,  which  is  a  serious  problem  on  the  continent.  A  tablet  containing  6  mg. 
will  disinfect  about  25  fl.  oz.  of  water  in  a  few  minutes,  the  only  taste  imparted 
to  the  water  being  that  of  chlorine. — C.  R.  Downs,  Jndustr.  Engng  Chem ., 
1934,26',  20. 

Further  Methods  of  Sterilisation 

The  Excess  Lime  Method  of  treating  water  is  effective  for  sterilising  and 
purifying,  and  when  necessary  softening  water. 

The  bactericidal  dose  is  about  1  to  2  parts  of  CaO  per  100,000  parts  of  water, 
the  excess  lime  being  removed  by  means  of  carbon  dioxide.  If  the  consumers 
of  London  water  generally  demanded  a  softened  water,  were  prepared  to  pay 
for  it,  and  Parliamentary  sanction  could  be  obtained,  investigations  have  proved 
that  the  method  is  sound  on  chemical,  bacteriological  and  physical  grounds. — 
Sir  A.  C.  Houston,  Rep.  metrop.  Wat.  Bd.,  1930. 

The  Southend  Waterworks  Company  initiated  the  Excess  Lime  Method, 
in  1929  at  Langford,  to  provide  a  supply  of  7,000,000  gallons  of  purified 
and  softened  water  per  day,  the  raw  water  being  both  extremely  hard  and  also 
contaminated.  The  results  are  excellent,  no  B.  coli  being  found  in  100  ml.  of 
the  treated  water,  the  hardness  averaging  10  parts  per  100,000,  albuminoid 
ammonia  being  reduced  from  0-0245  to  0-0041  parts  per  100,000  and  the  oxygen 
absorbed  in  3  hours  at  37°  reduced  from  0-235  to  0-060.  A  detailed  description 
of  the  plant  and  method  of  operation. — Municipal  Review ,  March,  1930,  per 
Rep.  metrop.  Wat.  Bd.,  1930. 

Copper  was  suggested  some  years  ago  by  H.  Kraemer  as  a  domestic  measure 
for  ridding  water  of  B.  coli  and  B.  typhosus.  His  recommendation  was  to  immerse 
a  strip  of  copper  foil  in  the  water,  e.g.,  a  piece  3J  inches  square  being  used  in  a 
quart  of  water  for  six  hours. 

Martindale  conducted  in  1929  a  number  of  experiments  on  the  possible 
bactericidal  action  of  the  metal  used  in  this  manner,  but  did  not  find  the  con¬ 
tention  substantiated. 

Cushny,  referring  no  doubt  to  Kraemer’s  work,  relates  that  certain  organisms 
in  water,  stored  in  a  copper  vessel,  are  affected  and  killed  by  copper  in  solutions 
so  dilute  that  the  metal  is  not  detected  chemically. — J.  Wilson  Dougal,  Pharm.  J ., 
i/1928,  216. 

Silver  has  been  used,  the  action  being  due  to  solution  of  the  metal  (1  in 
20,000)  (Kling,  Brit.  med.  J.  Epit.,  ii/1932,  14).  The  silver  probably  forms  an 
association  with  the  bactericidal  protein  (Leader,  Lancet,  i/1934,  93).  Water 
may  be  rendered  sterile  and  bactericidal  by  filtration  through  porcelain  candles 
previously  heated  at  1200°  after  having  silver  chloride  fused  into  their  medium. 
The  bactericidal  effect  is  lost  after  5  davs. — Lakhovski,  C.R.  Acad.  Sci.,  runs, 
1932,  194,  137. 
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The  Catadyn  Process  is  based  upon  the  action  of  minute  amounts  of  metal! 
The  vessels  consist  of  filtering  devices  with  an  active  silver  surface.  21  millic 
germs  per  ml.  of  water  killed  in  48  hours.  For  special  purposes  and  hous*. 
hold  use  the  method  may  have  a  considerable  future  but  is  too  expensive  fe 
employment  on  a  large  scale. — Biggar  and  Griffiths,  Brit.  med.  J.,  ii/ 1 932,  885 
Pharm.  J .,  ii/ 1 929,  87;  Rep.  metrop.  Wat.  Bd.,  1930. 

Ozone  has  been  utilised  abroad,  but  is  far  more  expensive  than  chlorine. 

A  large  number  of  experiments  were  carried  out  on  the  ozone  treatment  <c 
water,  a  plant,  capable  of  dealing  with  5120  gallons  per  hour,  having  bee< 
installed  at  Barn  Elms  (Rep.  metrop.  Wat.  Bd.,  1931).  Bacteriologically  the  r« 
suits  were  perfect  and  the  treatment  improved  the  water  chemically  and  physically 
The  treatment  is  more  expensive  than  chlorination  (0-260d.  per  1000  gallons; 

Ultra-violet  Light.  Bacteria  in  water  can  be  killed  with  remarkable  speei 
by  ultra-violet  rays.  The  Cooper  Hewitt  apparatus  provides  132  gallons  <e 
sterile  water  per  hour.  With  a  flow  of  more  than  600  cubic  metres  per  24  hou 
through  the  machine,  and  a  consumption  of  less  than  26  watts  per  cubic  metre,, 
content  of  500  to  1000  B.  coli  per  litre  and  total  germs  of  20  to  260  germs  p« 
cubic  centimetre  in  the  in-flow,  the  B.  coli  were  reduced  to  nil  and  the  “germs 
to  practically  nil  in  the  out-flow.  It  destroys  both  pathogenic  and  non-pathogen 
organisms  and  all  spores. 


SWIMMING-BATH  WATER 

Chlorination  of  Svoimming-Bath  Water.  The  water  is  circulated  b 
a  pump,  passing  first  through  a  gauze  strainer.  It  is  then  treated  with  an  alumin« 
ferric  coagulant,  to  separate  colouring  matter  and  impurities,  passed  throug 
closed  pressure  sand-filters,  and  aerated.  Finally,  it  is  treated  with  Cl,  abo^ 
1  part  per  2  millions,  and  returned  to  the  bath  heated.  Analysis  of  wrater  5 
treated  after  19  weeks’  use  at  the  St.  Helen’s  Public  Baths  showed  112  bacter 
per  ml.  on  gelatin  in  3  days,  B.  coli  and  B.  enteritidis  sporogenes  entire 
absent  in  100  ml.;  nitrites  and  free  chlorine  were  absent,  and  the  free  ammon 
was  0-0046  and  albuminoid  ammonia  0-0058  per  100,000.  It  is  claimed  that  tt 
process  enables  the  same  water  to  be  used  for  twelve  months  at  a  time.  (Apparati 
supplied  by  the  Paterson  Engineering  Co.,  Ltd.,  London). — Brit.  med.  J 
ii/ 1 925,  349. 

Electrolysis  of  a  mixture  of  sodium  and  magnesium  chlorides  in  productic 
of  a  stable  disinfectant — used  at  Poplar.  F.  W.  Alexander’s  preparation  is 
hypochlorite  relatively  free  from  chlorate  and  rendered  stable  by  a  slight  exce 
of  the  base.  Used  for  swimming-baths.  A  difficult  problem  to  clean  the  wat 
effectually. — Lancet,  i/1926,  357. 


WATER  STERILISATION  FOR  ARMY  USE 

Horrocks’s  Water  Testing  Method  is  used  to  determine  the  amount 
bleaching  powder  required  to  sterilise  the  contents  of  an  army  water-cart. 

The  method  uses  zinc  iodide,  or  potassium  iodide  and  starch  solution, 
reagent. — Compare  Field  Sanitation  by  Moor  and  Cooper  (Bailliere,  Tindall  ar 

£oX  ^ 

"  The  test  automatically  adjusts  the  strength  of  the  purifier  to  be  used,  to  tl 
particular  water  to  be  treated.  The  Horrocks’s  Test  Case  contains  6  whi 
enamelled  tumblers  (170  ml.)  and  1  black  one  (250  ml.).  Bleaching  powder- 
a  levelled  scoopful  of  about  2  g. — is  rubbed  fine  and  dissolved  in  the  blac 
tumbler  filled  to  the  inside  mark.  The  white  tumblers  are  filled  with  the  wat 
to  be  tested.  One  drop  (1/15  ml.)  of  bleaching  powder  solution  is  added 
No.  1,  two  drops  to  No.  2,  up  to  6  drops  in  No.  6.  These  are  stirred  and  left  f> 
20  minutes,  when  about  6  drops  of  a  stock  solution  of  potassium  iodide  and  stare 
are  added  to  each.  A  blue  colour  will  indicate  that  after  all  organic  matter  h 
been  destroyed  an  excess  of  available  chlorine  remains  whereby  iodine  is  libe 
ated,  with  the  formation  of  the  blue  iodide  of  starch.  The  number  of  the  first  mt 
of  the  series  which  shows  a  definite  colour,  gives  the  number  of  scoops  of  tl 
bleaching  powder  required  to  sterilise  the  contents  of  one  water-cart  (110  galloi 
approx.).  The  powder  should  be  dissolved  before  adding  it  to  the  water-cai 
and  contact  for  one  hour  should  be  allowed,  before  the  water  is  issued  to  tl 


Alum  Box,  in  the  army  water- filtering  cart,  contains  a  mixture  of  alum  75' 
and  dry  sodium  carbonate  25%.  By  the  action  of  the  water,  aluminium  hydroxic 
is  formed  and  deposited  on  the  filter  cloth,  the  jelly-like  mass  formed  lmitatu 
the  natural  zooglcea  layer  of  a  sand  filter-bed. 
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POISONED  WATER 

A  set  of  tests  for  examination  of  wells  for  troops  on  the  march  inchirlino- 
examination  for  cyanides  alkaloids,  e.g.,  strychnine  (using -bismuth  potass^m 
dviand  PhosPhomolybdic  acid),  arsenic  (using  zinc,  HC1  and  Mercuric 
chloride  spot  on  filter  paper)  mercury  (using  copper  foil  and  HC1),  and  Conner 
sa  ts  (using  hiematoxylin  solution,  which  turns  a  deep  blue  with  copper  and  hon 
salts).  Distinguish  copper  from  iron  by  adding  a  few  drops  of  HC1  and  then  a 
few  drops  of  freshly  made  potassium  ferrocyanide  solution.  If  the  precipitate 
be  maroon-coloured  no  iron  but  much  copper  is  present.  If  both  copper  and  iron 
be  present  the  maroon  precipitate  of  copper  will  be  obscured.  In  this  case  inse£ 
the  polished  blade  of  a  pocket-knife  in  the  water  with  a  few  drops  of  HC1  and 
note  deposit.  The  water,  if  necessary,  may  be  concentrated. — John  Parry 
Kimberley.  Chem.  and  Drugg.,  n/1915,  554. 

Poisons— 5 fny  Sanitary  Committee  gave  the  following  scheme  for  detecting 

0)  Biological  Test.  If  possible  note  effect  on  fish. 

(2)  Chemical  Tests.  Add  sodium  sulphide  solution,  q.s.  Brown  colour 
indicates  probable  presence  of  a  metal  (but  the  absence  of  a  colour  does  not 
indicate  absence  of  arsenic). 

Add  hydrochloric  acid,  q.s. — 

(a)  If  the  coiour  remains  black  or  brown,  lead,  copper  or  mercury  is 
present. 


(■ b )  If  canary-yellow  forms,  arsenic  is  present.  (Ignore  slight  milkiness  of 
sulphur). 

Confirm  by  conducting  a  “Marsh”  with  a  small  test-tube  and  glass  jet, 
allowing  the  lit  hydrogen  flame  to  impinge  on  a  porcelain  plate.  Black  stain 
insoluble  in  dilute  hydrochloric  acid  indicates  arsenic  or  antimony. 

For  cyanide.  Add  caustic  soda  solution  and  a  few  drops  of  ferrous  sulphate 
solution.  Boil  thoroughly.  Add  hydrochloric  acid,  q.s.  Blue  colour  indicates 
cyanide,  especially  on  standing  for  30  minutes. 


MINERAL  WATERS 

The  following  information  regarding  mineral  waters  has  been 
obtained  by  applying  in  most  instances  direct  at  the  sources. 

The  arrangement  of  the  paragraphs  is  as  follows : — 

The  name  of  the  water  and  locality  is  given ,  then  follow  in  order 
the  names  of  spring  or  springs,  the  nature  of  the  water,  the  chief 
chemical  constituents,  the  medicinal  uses,  the  season,  if  any,  at 
the  health  resort,  and  an  indication  as  to  whether  the  water  is 
imported  in  the  bottled  condition.  The  accounts  of  some  are, 
however,  condensed.  “ Sulphurous ”  is  to  convey  hydrogen  sulphide 
with  {usually  sodium)  sulphates  and  sulphides. 

a|e  Trade  Marks.  A  search  has  been  made  in  Classes  III  and  XL IV  o 
the  Register  for  the  purpose  of  this  chapter. 

Aedipsos  (Grecian). — Saline,  thermal.  Aegina  (Grecian). — Alkaline. 
Imported. — Ph.  Notes. 

£  Aesculap.  T.M.  22666,  Class  44;  185183,  Class  3.  (Hungary).— Magnesium 
and  sodium  sulphates,  sodium  chloride  and  calcium  sulphate.  Occasional  and 
habitual  constipation,  bowel  and  liver  disorders.  Imported. 

Aix-lex-Bains  (Savoy,  France). — Sulphur  and  an  organic  matter  called 
bar&gine,  which  renders  it  easy  of  digestion,  oily  and  suitable  for  massage. 
Rheumatism,  gout  and  throat  diseases.  1st  April  to  end  of  October.  Also 
imported.  Employed  as  tubs,  shower  bath,  massage  and  vapour  baths.  L.  Blanc, 
Lancet,  ii/1915,  174. 

The  distinctive  feature  of  the  Aix  thermal  treatment  is  the  douche-massage 
known  throughout  the  world  as  the  Aix  douche;  the  patient  has  streams  of 
water  directed  on  him  while  seated  in  a  chair. — Brit .  med.  n/1921,  1 18,  bee 
also  Preston  King,  Brit.  med.  J.,  ii/1925,  635, 
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Alet  (Aude,  France). — Source  des  Bains  and  Source  Nouvelle. — Alkalin 
carbonated.  Debility,  dyspepsia,  anaemia.  Imported. 

Allevard  (Isere,  France). — Sulphurous  carbonated.  Calcium  and  map 
nesium  bicarbonates,  sodium  chloride,  calcium,  sodium  and  magnesiur 
sulphates,  free  hydrogen  sulphide,  carbon  dioxide  and  nitrogen.  Chest  affectior 
of  all  kinds,  skin  diseases,  women’s  diseases,  rheumatic  complaints.  June  1st  t 
September  30th,  and  imported. 

)^Apenta  (Bud^est,  Hungary). — Saline  aperient.  Magnesium,  sodiur 
and  calcium  sulphates,  sodium,  magnesium,  calcium  bicarbonates  and  sodiui 
chloride.  Haemorrhoids,  chronic  affections  of  the  respiratory  and  circulator 
organs,  gouty  disorders. 

Apollinaris.  T.M.  153705  and  283030,  Class  44.  (Neuenahr,  Germany 
— Acidulated  alkaline  table  water.  Sodium  chloride,  calcium  and  magnesiui 
bicarbonates,  with  large  excess  of  carbon  dioxide.  Catarrhal  affections  of  th 
respiratory  organs  and  mucous  membrane,  acute  and  chronic  laryngitis,  bror 
chitis,  dyspepsia,  gout  and  gravel.  Imported. 

^cAquaperia.  T.M.  363617,  Class  44.  (Harrogate,  Gt.  Britain). — _ 
natural  tonic  aperient  water,  standardised  and  of  high  organic  purity.  Dos* 
a  wineglassful  before  breakfast.  For  constipation,  liver  disorders  and  biliou 
complaints.  Relieves  gout  and  rheumatism  and  helps  to  prevent  indigestion. 

Aix-les-Thermes  (Pyrenees,  France). — Altitude  2000  ft.  Alkaline  sulphu 
from  a  number  of  springs.  Radioactive,  organic  matter  termed  bar>  gine.  Gou 
and  rheumatism,  respiratory  troubles  and  skin  affections. — Lancet,  ii/ 1922,  82* 

The  ground  is  warm  with  hot  springs  and  the  snow  melts  in  consequent 
Some  of  the  springs  are  milky  with  colloidal  sulphur.  In  other  springs  th 
alkalinity,  due  to  sodium  carbonate  and  silicate  and  some  lithia  is  pronouncec 
Professor  C.  Moureu  has  shown  that  the  gas  evolved  from  the  Source  Viguerie  s 
Aix  contains  argon  and  helium,  as  well  as  nitrogen.  The  composition  of  the  gr 
was  found  to  be: — Nitrogen  98-45%,  argon  (with  traces  of  krypton  and  xenor 
1-453%,  helium  (with  traces  of  neon)  0-097%.  The  presence  of  the  inert  gase 
points  to  a  radioactive  origin,  to  which  may  be  due  the  beneficial  results  froi> 
the  treatment  with  the  thermal  waters.  The  curative  properties  have  bee 
known  for  a  long  time. — J.  G.  F.  Druce,  Chem.  Sc  Drugg.,  i/1927,  323. 

Bagneres-de-Louchon  and  Bagneres  de  Bigorre  (Western  Pyrenee 
France).- — Alkaline  sulphurous.  Sodium  sulphide  and  hydrogen  sulphid«l 
Gout,  chronic  rheumatism,  respiratory  and  cutaneous  troubles.  Mid-May  t 
mid-October. — Lancet,  ii/ 1922,  880. 

Bagnoles-de-l’Orne  (Normandy,  France)  Grande  Source. — Small  quant 
ties  of  sodium  chloride,  sodium  sulphate  and  silica,  also  traces  of  potassium 
iron  and  calcium  salts.  Used  chiefly  as  baths  and  douches  but  is  also  drunl 
Phlebitis,  varicocele,  women’s  diseases  and  rheumatism.  May  15th  to  Octobc 
1st  ;  imported. 

Bareges  (Hautes-Pyrenees,  France).— Sulphurous,  warm.  Sodiui 
sulphydrate  and  sulphate,  sodium  chloride,  silica.  Chronic  rheumatism,  skin  an 
bone  diseases.  Imported. 

Barium  (Llangammarch  Wells,  Wales). — Saline.  A  tumbler  full  thre 
or  four  times  daily.  Sodium,  calcium,  magnesium  and  barium  chlorides.  Goo 
organically.  Only  0-0056  gr.  per  gallon  of  albuminoid  ammonia.  Contains  n 
sulphates  owing  to  presence  of  barium.  Heart  affections,  glandular  swellings 
skin  affections,  rheumatism.  Bottled,  both  aerated  and  still. 

Bath.  The  only  thermal  spring  in  England,  and  one  of  the  oldest  in  Europe 

King’s  Bath  Spring. — Calcium  sulphate  102-88  gr.,  sodium  sulphate  23-5  gr 
magnesium  chloride  15-8  gr.,  per  gallon,  and  other  salts  in  less  proportior 
Radium  has  been  found  in  the  waters  and  deposits,  also  argon,  helium,  krypto 
and  xenon. 

King’s  Well  contains  0-1387  mg.  of  radium  per  million  litres.  If  the  nito 
(emanation)  were  represented  by  the  weight  of  radium  capable  of  formin 
the  niton  present  in  a  million  litres  of  water  or  gas,  the  figures  for  the  water  o 
the  King’s  Well,  Cross  Bath  and  Hetling  Bath  are  respectively  1-73,  1-19,  an 
1  -7  and  for  the  gas  from  the  King’s  Well  33-65.  The  gas  from  the  King’s  We 
contains  about  four  times  as  much  niton  as  is  contained  in  the  natural  gas  fror 
Buxton,  viz.,  7-7  and  8-5  mg.  per  million  litres.  Further  data  Vol.  II,  XVIIItE 
Edn.,  p!  457.  (See  also  SULIS,  i.e.,  bath  water  aerated  and  bottled.) 

Ben  Rhydding.  See  Ilkley. 
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Besancon  (Jura) — Saline  springs  with  bromides  and  iodides.  Children’s 
diseases  and  gynaecological  conditions,  e.g.,  sterility. — Lancet ,  i/1924,  1037. 

^Bethesda.  T.M.  171394.  (Wisconsin,  U.S. A.)— Alkaline,  calcium’ and 
magnesium  bicarbonates.  Kidney  diseases,  Bright’s  disease,  diabetes,  torpid 
liver,  dyspepsia,  insomnia.  Imported. 

Bilin  (Bohemia). — Alkaline  acidulated  table  water,  sodium  carbonate 
sodium  chloride,  sodium  sulphate,  lithium  carbonate,  free  carbon  dioxide! 
Catarrh  of  the  stomach  and  of  the  respiratory  organs,  rheumatism  and 
Bright’s  disease.  Pastilles  are  also  prepared. 

Birmenstorf  (Switzerland).— Saline  aperient.  Constipation,  jaundice 
haemorrhoids,  uric  acid.  Imported. 

Bonnes  (see  Eaux  Bonnes). 

Bourboule,  La  (Puy  de  Dome,  France),  Choussy-Perriere  Spring. 
Arsenated,  1  litre  =  0-028  g.  of  crystalline  sodium  arsenate  (1-9  gr.  per  gallon), 
sodium  chloride  and  bicarbonate.  Dose ,  a  large  tumberful.  Debility,  ansemia, 
chest  affections,  arthritis  and  diabetes.  Imported. 

Bourbon-Lancy  (France).  Oxygen  is,  in  the  majority  of  cases,  absent  in 
the  gas  of  mineral  waters,  or  present  only  in  traces,  but  the  gas  of  this  spring 
contains  0-53%. — Prof.  C.  Moureu,  Chem.  &  Drugg.,  i/1923,  869. 

Braceborough  (Lincolnshire,  England). — Known  since  the  reign  of 
George  III.  The  spring  gives  200,000  gallons  a  day  at  50°F.  Calcium  bicarbonate 
30,  calcium  sulphate  6-6,  magnesium  sulphate  2-26  grains  per  gallon.  Free 
C02,  2-1  grains  per  gallon.  Bottled.  Dose. — One  to  two  tumblerfuls  first  thing 
in  the  morning  and  at  night.  In  psoriasis,  erysipelas,  eczema,  and  other  skin 
affections;  also  in  nervous  conditions. 

Successful  in  gout.  Relieved  excessive  micturition.  Digestion  improved. — 
A.  Eddowes,  J .  clin.  Res.,  April,  1925. 

Brides-les-Bains  (Savoy,  France). — Alkaline  saline.  Contains  sulphates 
of  sodium,  magnesium  and  calcium,  and  chloride  of  sodium.  Obesity,  uric 
acid,  hepatic  complaints,  gastro-intestinal  diseases,  constipation.  Imported. 
Description  of  resort  and  water.  Closely  analogous  to  the  Sprudel  Source  at 
Carlsbad. — Brit.  med.  J.,  i/1920,  545.  See  also  Lancet,  i/1924,  1037. 

Brucourt  (Calvados,  France). — “Star”  Spring. — Chalybeate.  Tonic  in 
anaemia.  Imported. 

Buffalo  Lithia  (Mecklenburg  Co.,  Va.,  U.S. A.). — (No.  2  the  chief  spring). 
Alkaline  lithiated  table  water.  Albuminuria,  uric  acid  diathesis,  and  other 
affections  needing  alkaline  treatment.  June  15th  to  October  1st,  and  imported. 

Bussang  (Vosges,  France). — Ferruginous  tonic  and  digestive.  Free 
carbon  dioxide,  sodium,  calcium,  magnesium,  bicarbonates  with  manganese, 
iron  and  arsenic.  Anaemia,  chlorosis,  jaundice,  gout,  rheumatism,  diseases  of 
women.  June  15th  to  September  15th,  and  imported. 

Buxton  (Derbyshire). — Slightly  saline.  Sodium  chloride,  magnesium 
carbonate,  calcium  carbonate,  free  nitrogen  and  carbon  dioxide.  Stomach, 
bladder,  liver,  and  kidney  disorders,  skin  affections,  gout,  rheumatism,  sciatica. 
All  the  year  round  and  bottled. 


The  gentlemen’s  Natural  Baths  contain  IT  mg.  per  million  litres  of  niton, 
i.e.,  about  the  same  as  the  Cross  Baths  at  Bath. — Sir  Wm.  Ramsay,  Brit.  med.  J ., 
i/1912,  617;  Lancet,  ii/1912,  746;  Pharm.  J.,  i/1912,  373. 

Valuable  in  alleviating  chronic  articular  gout  and  rheumatism;  irregular 
forms  of  gout  are  benefited  and  acute  attacks  cut  short.  The  mineral  con¬ 
stituents  only  amount  to  27  grains  per  gallon,  chiefly  carbonates  of  calcium  and 
magnesium,  sodium  chloride  with  traces  of  iron  and  manganese.  1  he  gases 
contained  show  a  unique  richness  in  nitrogen. 

Buxton  Mineral  Water.  As  a  result  of  experiments  the  following  conclusions 
have  been  drawn:  (1)  It  has  a  diuretic  effect  superior  to  distilled  water.  t-d 
increases  the  elimination  of  sodium  chloride.  (3)  It  increases  hydrion  con¬ 
centration  and  favourably  influences  metabolism.  Lancet ,  n/  -  > 

Buxton  Water  has  a  stimulant  effect  on  nitrogen  metabolism  pro  uces 

conditions  favourable  for  more  complete  oxidation.  Brit.  med.  J.,\/  > 

Mineral  Waters  as  Diuretics.  The  aim  of  their  employment  in .  to 

promote  the  excretion  of  harmful  solids,  rather  than  the  mere  excre  1  J 

and  for  this  purpose  mineral  waters  of  low  concentration  have  .  ,  t 

superior  to  distilled  water.  The  total  amount  of  salts  in  a  dose  o^  ortifirial 

which  would  produce  diuresis  is  very  much  less  than  that  require 
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solution.  Three  types  of  mineral  waters  possess  diuretic  properties — sulphur 
water,  including  the  sulphuretted  salines,  the  calcareous,  and  the  radio-active 
thermal  waters  of  low  mineralisation. — C.  W.  Buckley,  Lancet,  ii/ 1923,  1300. 

^cCachat.  T.M.  293559  and  293558,  Class  44  ( see  Evian,  Source  Cachat). 

Capvern  (Hautes  Pyrenees,  France). — 2  springs;  Houn-Caoude  (drinking) 
and  Bouride  (baths).  Alkaline.  Catarrh  of  bladder,  gravel,  gall  stones,  women’s 
diseases.  May  to  October.  Imported. 

Carabana  (Spain). — Purgative.  Sodium  sulphate.  Intestinal  and  hepatic 
affections  and  dyspepsia.  Imported. 

Cauterets  (Pyrenees,  France). — Sulphurous.  Hydrogen  sulphide,  iodine. 
Skin  and  lung  diseases,  glandular  swellings.  Summer  and  imported. 

The  gas  given  off  at  the  spring  by  this  mineral  water  consists  of  98-55%  nitrogen. 
— Prof.  C.  Moureu,  Chem.  &  Drugg.,  i/1923,  869. 

Cerigo  (Grecian). — Chalybeate.  Imported. — Ph.  Notes. 

Challes  (Savoy,  France). — Sulphurous.  Chronic  catarrh,  skin  affections 
and  intestinal  diseases.  May  to  October.  Imported. 

Chateldon  (Puy  de  Dome,  France). — Alkaline  acidulated.  Stomach  and 
urinary  disorders,  anaemia,  and  as  a  table  water.  Imported. 

Chatel  Guyon  (Auvergne,  France). — Source  Gubler.  Alkaline.  Dyspep¬ 
sia,  jaundice,  anaemia,  constipation,  uric  acid.  May  to  October.  Imported. 

Cheltenham  (Gloucestershire). —  Pittville  Waters:  No.  1  Cheltenham, 
alkaline,  sodium  chloride,  sulphate  and  bicarbonate;  No.  2,  less  sodium  chloride, 
more  sulphate;  No.  3,  more  sodium  sulphate  but  less  than  No.  2;  No.  4,  Chel¬ 
tenham  “Magnesia,”  magnesium  sulphate  117  grains  per  gallon  and  sodium 
sulphate;  No.  5  is  No.  4  concentrated.  No.  6  is  Cheltenham  sodium  sulphate 
saline,  sodium  sulphate  in  predominance.  See  also  Pharm.  J .,  ii/1915,  571. 

Claudia  (Sorgente  di  Anguillara,  Sabazia,  near  Rome). — Alkaline. 
Carbon  dioxide  with  small  quantities  of  alkaline  bicarbonates.  Gastric  dyspepsia. 
Imported. 

Condal  (Rubinat,  Lerida,  Spain). — Aperient.  Sodium,  magnesium,  cal¬ 
cium  and  potassium  sulphates,  sodium  chloride.  As  a  purgative  for  habitual 
constipation,  plethora,  etc.  Imported. 

Condillac  (France). — Alkaline  acidulated  table  water.  Imported. 

Contrexeville  (Vosges,  France). — Pavilion  Spring.  Alkaline,  anti-rheumatic. 
Gouty  affections,  dyspepsia,  eczema,  catarrh  of  the  bladder  and  liver.  May  20th 
to  September  20th,  and  imported.  Contrexeville  Source  Mignon  is  also  supplied. 

Why  does  Contrexeville  water,  containing  much  calcium,  cure  or  alleviate 
gout?  Probably  it  is  not  so  much  the  calcium  content  of  the  water  as  its  influence 
on  metabolism. — F.  E.  Tylecote,  Med.  Pr.,  1929,  261. 

Coulsworthy  (North  Devon). — Alkaline.  Detergent,  osmotic  and  diuretic. 

Dax  (called  locally  La  Nehe). — -Thermal — has  temperature  61°C.  Owing  to 
evolution  of  nitrogen  it  appears  to  be  boiling.  Contains  sulphates  and  chlorides 
of  calcium  and  sodium.  The  mud  contains  a  large  proportion  of  living  algae — 
the  Oscillaria  calida.  Is  distinctly  radio-active.  In  rheumatism. 

Desaignes  (Eau  de  Cesar)  (Ardeche,  France). — Alkaline  acidulated  table 
water.  Imported. 

Dolecoed.  See  Llanwrtyd. 

D’Orczza  (Corsica).  Chalybeate  table  water.  Anaemia,  dyspepsia;  useful 
after  prolonged  illness,  or  for  weakness.  July  1st  to  September  1st.  Imported. 

Droitwich.  See  afc  Wychia. 

Eaux  Bonnes  (Basses  Pyrenees,  France). — Mild  sulphurous.  Helium  is 
given  off  by  the  water — due  in  all  probability  to  radium-containing  mineral  at 
the  source.  Similar  to  Bareges  and  Cauterets.  Bronchial  catarrh,  phthisis, 
neurasthenia,  asthma.  June  1st  to  October  1st.  Imported. 

Has  reputation  of  curing  sterility  in  women. 

Enghein-les-Bains  (near  Paris). — Sulphurous.  Lung  and  skin  affections, 
uterine  disorders,  nervous  diseases,  nose  and  ear  affections.  May  1st  to  October 
15th.  Imported. 

Epidauros  (Grecian). — Imported. — Ph.  Notes. 

>|cEsvach.  T.M.  224276. —  Aperient.  Magnesium,  sodium  and  potassium 
sulphates  and  bicarbonates,  free  carbon  dioxiuc  Habitual  constipation,  indiges¬ 
tion,  biliousness,  gout.  Bottled. 
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For  the  treatment 
-Mineral  table  water. 


Evian-les-Bains  (Haute  Savoy,  France)  Sources  “Cachat”  and  La  Croix.— 
Alkaline  table  water.  Calcium  and  magnesium  bicarbonates,  free  carbon  dioxide 
Liver  and  intestinal  disorders.  For  washing  out  bladder  in  uric  acid  troubles' 
calculi,  cystitis.  May  to  October. 

Fango  Mud  Springs  (Italy). — Installation  at  Matlock 
of  rheumatism. 

Farris  (Norske  Mineralkilder,  Larvik,  Norway). 

Radio-active;  gout  and  rheumatic  complaints. 

Fayet  St.  Gervais  (Savoy,  France). — Saline  and  sulphur  springs,  for  arthritic 
troubles,  skin  diseases,  rhino-pharyngitis  and  neurasthenic  conditions  — 
Lancet ,  i/1924,  1037. 

Fiuggi  (Italy). — Saline.  Sodium  chloride,  potassium  nitrate,  calcium 
carbonate,  carbon  dioxide,  ozone,  and  oxygen  (possibly  due  to  action  of  radium 
emanations  contained),  nitrogen.  Gastric  complaints.  Imported.  Full  report 
on. — Lancet ,  ii/ 1 907,  915. 

Flitwick  (near  Ampthill,  Bedfordshire). — Ferruginous.  Ferric  persulphate 
and  sodium  sulphate.  Anaemia,  chlorosis,  dyspepsia,  general  debility  and 
neuralgia.  Bottled. 

Folkestone  (Kent). — Contains  about  2J  to  3  grains  of  chalk  per  pint — if  boiled, 
about  \  grain — which  cannot  be  considered  deleterious  or  have  any  bad  effect. 
Folkestone  water  is  exceedingly  pure,  containing  a  trace  only  of  free  ammonia 
and  0-0008  grain  per  gallon  of  albuminoid  ammonia.  Total  hardness  18-7, 
permanent  hardness  2-9  grains  per  gallon. 

3f:Fontalis.  T.M.  242666  and  251903,  Class  44. — A  pure  table  water. 
Alkaline.  Chlorides  and  carbonates,  free  from  calcium  and  magnesium  salts. 
Bottled  at  Harrogate. 

Forges  (Normandy,  France). — Chalybeate.  Ferrous  bicarbonate.  Chlorosis, 
dyspepsia.  June  1st  to  October  1st.  Imported. 

Gilgit  (Kashmir,  India). — Goitre  does  not  occur  among  the  coolies  who 
drink  the  pure  water  of  the  Gilgit  river.  Total  solids  7  grains  per  gallon.  Total 
hardness  4,  calcium  about  6,  free  ammonia  and  organic  matter  nil. — Lancet , 
ii/ 1 906,  1570. 

Grassion  (France). — Bituminous.  Throat  and  chest  affections,  gastric  and 
vesical  catarrh.  Imported. 

Gytje. — A  kind  of  mud  from  the  Norway  fjords  used  in  the  “Gytje”  treatment 
in  balneology  for  gout  and  rheumatism. — Ph.  Notes. 

Harrogate  (Yorkshire). — Sulphurous.  Skin  and  rheumatic  affections,  e.g., 
eczema,  psoriasis,  lupus  erythematosus,  furunculosis,  urticaria;  also  in  anaemia, 
and  dyspepsia.  Aperient  and  diuretic.  Summer  and  winter,  and  bottled.  The 
sulphur  and  alkaline  carbonates  compose  half  the  solid  ingredients.  The  Beck¬ 
with  Spring  contains  large  proportion  of  magnesium.  Helium  has  been  traced 
in  the  gases  rising,  hence  presence  of  radium  is  assumed.  Hydrogen  sulphide 
content  has  been  stated  as  10-46  cubic  inches  per  gallon. 

Some  pharmacological  effects  of  the  strong  sulphur  water.  D.  Brown, 
Brit.  med.  J .,  i/1911,  1304. 

Description  of  the  spa. — Brit.  med.  J.,  ii/ 1919,  78. 

Barium  in  Harrogate  waters.  Stimulant  action  on  muscular  tissue.  Barium 
content:  “Old  Sulphur”  Spring  6-91,  “Chloride  of  Iron”  Spring  3-51,  “Mag¬ 
nesia”  Spring  3-97,  per  100,000. — A.  Woodmansey,  Lancet,  i/1923,  2_. 

“Harrogate  Salts.”— Potassium  tartrate  360^grains,  magnesium  sulphate 
1  lb.,  sulphurated  potash  1  oz. — Pharm.  J.,  i/1907,  548. 

Hathorn  (see  Saratoga). 

“Hygyn.” — A  natural  alkaline  spring  water  from  Rickmans  worth,  Hertford¬ 
shire,  containing  a  small  amount  of  added  sodium  hyposulphite.  Suggested  tor 
cases  of  “blood  pressure”  and  as  an  internal  antiseptic. 

Hypate  (Grecian). — Sulphurous.  Imported. — Ph.  Notes. 

Igmandi  (Komarom,  Hungary)  Water— Radio-active.  Saline  aperient. 
Magnesium  sulphate  29-3%,  sodium  sulphate  9-5%,  calcium  sulphate  /o> 
sodium  chloride  0-8%.  Total  solids  40-8  per  1,000  g.  Radio-activity  in  e 
in  the  calcium  sulphate. — Lancet ,  ii/ 1 905,  777.  Corpulency,  cons  ipa  , 
haemorrhoids,  rheumatism.  , 

Ilkley  and  Ben  Rhydding  (Ilkley  in  Wharfed ale). —Chalybeate  and 
antacid,  (i)  Chalybeate  Spring.  Ferrous  carbonate,  calcium  sulphate,  and 
alkaline  chloride,  (ii)  “Hygeia”  Spring.  Calcium,  sodium,  and  rnag 
carbonates,  sodium  sulphate,  (iii)  “Ilkley  Wells.”  Gout  and  meuma  i 
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Ilkley  Wells  (Old  White  Wells). — The  composition  from  the  content  of  acids 
and  bases  would  appear  to  be  ferric  oxide  0-0159,  calcium  carbonate  0-8078 
calcium  nitrate  0-014,  calcium  silicate  2-0535,  calcium  sulphate  0-5199,  mag¬ 
nesium  carbonate  1-4235,  magnesium  sulphate  1-09,  potassium  carbonate: 
0-1548,  sodium  carbonate  0-8726,  sodium  chloride  1-155,  lithium  chloride* 
0-0831  grains  per  gallon. — B.  A.  Burrell,  Yorkshire  Geolog.  Soc.,  1914.  See  alscJ 
Health  Resorts. 

Insalus  (SPAIN). — Alkaline,  carbonated.  Affections  of  the  stomach,  urinary 
passage,  kidneys  and  bladder. 

Kyllini  (Grecian). — Sulphurous.  Imported. — Ph.  Notes. 

Kythnos  (Grecian). — Saline,  thermal.  Imported. — Ph.  Notes. 

Labassere  (Hautes  Pyrenees,  France). — See  Bagneres  de  Bigorre. 

La  Preste  (Eastern  Pyrenees,  France,  about  50  miles  from  Perpignan). — In' 
affections  of  the  urinary  tract — cystitis,  vesical  catarrh,  prostatitis,  etc.  Contains: 
only  11-2  grains  per  gallon  total  solids.  Silica  one  of  the  leading  constituents  .s 

Latraki  (Grecian). — Alkaline. — Ph.  Notes. 

Leamington  (Warwickshire). — Saline.  Calcium,  magnesium,  strontium  and 
barium  sulphates,  sodium,  calcium,  magnesium  and  potassium  chlorides, 
magnesium  bromide  and  iodide,  calcium  and  iron  carbonates  with  traces  of 
manganese  and  titanium.  Dyspepsia,  gout,  women’s  diseases,  sciatica, 
glandular  swellings  and  skin  diseases.  Bottled. 

a|c  Levico  (Austrian  Tyrol). — Two  springs  (strong  and  mild);  arsenical,, 
chalybeate.  Strong:  Arsenious  acid,  0-99  part  per  10,000 — l/12th  of  a  grain 
per  pint;  the  Mild  is  l/10th  of  this.  Further  constituents:  Ferrous  sulphate  and 
ferric  persulphate.  Anaemia,  skin  eruptions,  neuralgia  and  amenorrhoea. 

Llandrindod  (Wales). — “Strong  Sulphur,”  “Roman  Spring,”  “Magnesium 
Spring.”  The  first  is  radio-active.  In  skin  affections,  dyspepsia,  glandular 
enlargements,  gout,  rheumatism.  Season,  all  the  year  round. 


The  hydrogen  sulphide  waters  are  of  several  strengths.  One  contains  a  small 
amount  of  thallium  chloride  and  a  considerable  quantity  of  lithia — latter  higher 
than  Royat. — Brit.  vied.  J.,  i/1909,  1245. 

Llangammarch. — See  Barium. 

Llanwrtyd,  Dolecoed  Spa  (Wales).- — Hydrogen  sulphide,  the  strongest 
in  Great  Britain. 

Loueche  (Leuk  or  Loeche  les  Bains)  (Valais,  Switzerland). — Warm, 
almost  exclusively  for  baths.  Calcium  sulphate  and  magnesium  sulphate,  similar 
to  that  of  Bath  in  England.  Rheumatism,  gout,  women’s  diseases,  skin  affections. 
May  1st  to  October  15th. 

Magnaris. — A  table  water  prepared  at  Llandrindod. 

Malvern  (Worcestershire). — Practically  free  from  saline  matter.  Total 
|  grain  per  gallon  only,  and  contains  no  organic  matter.  Bladder  and  kidney 
diseases  and  skin  affections.  Bottled. 

afc  Malvern  Selzer.  T.M.  4744  and  5. — Slightly  saline  table  water. 

sfc  Malvernia.  T.M.  52502  and  86755,  Class  44  (St.  Anne’s  Spring,  Malvern). 
A  sparkling  water,  very  saline,  containing  calcium  carbonate  3,  magnesium, 
carbonate  2,  sodium  chloride  10,  and  sodium  sulphate  £  grain  to  the  pint, 
together  with  a  trace  of  silica.  Bottled. — Lancet ,  i/1926,  350. 

Marcols  (Ardeche,  France),  Source  du  Lion. — Alkaline  table  water. 
Stomach,  liver  and  kidney  diseases,  rheumatism.  Imported. 

Martigny  (Vosges,  France). — Lithiated.  Gravel,  diabetes,  liver  and  kidney 
complaints. 

Methana  (Grecian). — Sulphurous. — Ph.  Notes.  So  powerful  as  to  render 
the  place  objectionable:  the  sea  into  which  the  water  falls  is  milky,  owing  to 
the  decomposition  of  the  hydrogen  sulphide.  The  bacterium  Beggiatoa  nivea 
is  found  in  the  sediment,  and  in  the  protoplasm  of  this  organism  particles  of 
sulphur  are  distinctly  visible  under  the  microscope.  Imported. 

Miers  (Lot,  France). — Saline,  laxative.  Sodium  sulphate,  calcium  sulphate, 
magnesium  chloride.  Dyspepsia,  calculi,  migraine,  obesity,  albuminuria. 
Imported. 

Missisquoi  (VERMONT,  U.S.A.). — Sulphurous.  Scrofula  and  other  skin 
affections,  diseases  of  respiratory  organs.  Imported. 

Mont  Dore  (Puy  de  Dome,  France). — Alkaline,  saline.  Bicarbonates, 
ferrous  carbonate,  arsenic,  and  silica.  Intestinal  disorders,  rheumatism,  asthma, 
bronchitis  and  laryngitis.  June  1st  to  September  20th.  Imported. 

Montmirail  (France). — Sodio-sulphated.  Mild  aperient. 
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Alontreux  (Switzerland).  Alkaline  table  water.  Slightly  mineralised. 
Stomach,  liver,  kidney  and  bladder  affections.  Imported. 

Nocera  Umbria  (Angelica  Spring,  185  kilometres  from  Rome).— Alkaline. 
Bicarbonates.  Digestive,  anturic,  tonic,  refreshing.  Imported. 

Orezza. — See  D’Orezza. 


jjcOsmos.  T.M.  386477. — Magnesium  sulphate  (anhydrous)  1-73%,  sodium 
sulphate  (anhydrous )  1*79%,  sodium  chloride  0-16%,  sodium  bicarbonate  0-18%. 
potassium  and  calcium  salts — traces.  Equivalent  to  Hunyadi  Water. — Brit, 
med.  J.t  ii/ 1919,  346.  Used  for  constipation,  dyspepsia,  obesity,  haemorrhoids, 
liver  and  kidney  disorders. 

Ostend  (Belgium). — In  the  Parc  Leopold  is  an  artesian  well  yielding  a  radio¬ 
active  water,  practically  free  from  lime  and  rich  in  boron  (0-1494  g.  sodium 
biborate  per  litre)  hence  unique  in  this  respect;  containing  also  sulphates,  small 
amounts  of  iodine,  bromine  and  arsenic  together  with  dissolved  gases:  nitrogen 
17-95  ml.  per  litre,  argon  0-388,  helium  and  neon  0-0194  and  hydrogen  sulphide 
3-257  ml.  per  litre.  Internally  or  as  baths  in  arthritis,  obesity,  diabetes,  gastro¬ 
intestinal  and  genito-urinary  affections,  anasmia,  skin  and  mucous  membrane 
affections,  pharyngitis  and  laryngitis.  Contraindicated  in  tuberculosis  and 
rachitis. — Pharm.  J.,  i/1925,  609. 

#  Perrier.  T.M.  287950  and  1.  (Vergese,  nr.  Nismes,  France). — Slightly 
mineralised,  organically  pure.  Small  proportion  of  alkaline  carbonates.  Diges¬ 
tive. — Med.  Pr.,  June  22,  1904. 

Pistany  (previously  called  Postyen.  A  few  miles  from  Vienna).  Thermal 
mud  baths,  in  rheumatic  affections.  For  cases  of  sciatica  and  chronic  periostitis, 
also  internal  catarrhs. — Brit.  med.  J.,  i/1920,  545.  Imported. 

Plombieres  (Vosges,  France). — Mild  saline.  Sodium  sulphate,  arsenic, 
ox3rgen,  nitrogen.  Neurasthenia,  gastralgia,  dyspepsia,  dilatation  of  the 
stomach  and  chronic  diarrhoea,  rheumatism,  skin  affections.  May  to  September. 
Imported.  Mucous  colitis  is  treated  by  washing  out  the  colon  with  the  alkaline 
sulphur  water  and  further  bath  treatment. 

The  gas  given  off  at  the  spring  by  this  mineral  water  contains  1-64%  argon, 
with  traces  of  krypton  and  xenon. — Prof.  C.  Moureu,  Chem.  &  Drugg.,  i/1923, 


869. 

Poland  (U.S.A.). — Potassium  sulphate,  sodium,  calcium  and  magnesium 
carbonates.  In  dyspepsia.  Imported. 

Postyen,  see  Pistany. 

Pougues  (France). — St.  Leger  Spring. — Alkaline.  Dyspepsia,  anaemia, 
scrofula,  gravel,  catarrh  of  the  bladder.  May  15th  to  September  30th.  Imported. 

^Fresta.  T.M.  267852,  Class  44.  Raised  by  artesian  boring  (300  ft.  deep) 
at  Colindale,  Hendon,  N.W.  London.  It  is  therefore  filtered  through  the  natural 
chalk  of  the  Chilterns  on  one  side  and  the  North  Downs  on  the  other.  Bottled 
and  used  in  making  cordial  waters — lemonade,  ginger  beer  and  ale,  lemon 


squash  etc 

Pyrmont  (Waldeck,  Westphalia). — Three  springs.  Hauptquelle  con¬ 
tains  most  iron. — Chalybeate.  Chronic  catarrh,  digestive  and  urinary  diseases, 
women’s  diseases,  scrofula,  rheumatism  and  gout. 

Quicherat  (France). — Ferruginous.  Magnesium  and  sodium  ^  chlorides, 
with  some  iron  and  manganese,  carbon  dioxide.  Anasmia,  stomach  diseases. 
Imported.  .  .  , 

“Radium  Water.”— From  springs  at  Chao  da  Pena.  Invigorating— advo¬ 
cated  for  rheumatism,  sluggishness  of  gland  action,  faults  of  skm  an  air, 
obesity,  deterioration  of  nerves  and  arteries.  Imported.  0Tr 

Ragaz-Pfafers  (Canton  St.  Gall,  Switzerland).— Thermal  spring  99  t. 
Calcium,  magnesium,  and  sodium  chlorides,  bicarbonates,  and  sulphates.  - 
free  from  bacteria.  Rheumatism,  gout,  sciatica,  neuralgia.  General  season  may 

to  October,  but  a  Spring  season  begins  middle  of  ^jarc^1,..TQn1waoo7S  g 
the  simple  thermal  group.  Description. — Brit.  med.  J.,  n/l92i,  . 

-Sources:  Lelia,  Lorgma  and 


Recoaro  (Venetia,  Lombardy,  Italy).-  - r-  — -v.  -  _ln:ntQ 

Giuliana. — Ferruginous  table  waters.  Sulphates.  Intestinal  and^^^  QnirorF _ Is 


vjriuiiaiia. - rcuugmuui  tduic  watuio.  - -  Qoupcf 

Tonic,  easily  assimilated.  Summer  and  imported.  Royal  Bi 

pure  bacteriologically.  Purgative  for  intestinal  complaints.  n  ,Q 

Rennine  (Reipertsweiler,  Alsace). — Nitrated.  Potassium  m  ra  e  -  g. 
per  litre,  alkaline  chlorides.  Diuretic,  laxative,  in  heart  disease. 

Renaison  (France).— Alkaline,  acidulated  table  water  Bicarbonates,  tret 
carbon  dioxide.  Dyspepsia  and  gastric  disorders.  Importe  . 
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Roncegno  (Valsugana,  Southern  Tyrol). — Each  litre  contains  0-109  g 
sodium  arsenate,  0-115  g.  arsenic  anhydride,  0-03  g.  ferric  phosphate,  3-12  g 
ferric  sulphate,  also  sulphates  of  copper,  magnesium,  nickel  and  cobalt. — 
From  information  provided  by  the  local  authorities. 

Has  the  highest  content  of  arsenic  in  any  spring,  viz.,  42-6  mg.  As203  pen 
litre. — Pharm.  J .,  i/1912,  689. 

In  addition  to  0-007%  As2Os,  O.  Bennett  found  0-004%  antimony  oxide. — 
Pharm.  J.,  ii/1912,  286. 

Royat  (Puy-de-Dome,  France). — Three  springs.  Saline,  arsenated  (small 
quantity),  lithiated.  Rheumatism,  dyspepsia,  nervous  diseases,  women’s 
diseases,  anaemia,  skin  affections  and  debility.  Summer.  Imported.  Full 
description  of  this  water. — Brit.  med.  J.,  i/1907,  758. 

Rubinat  (Pyrenees,  Spain). — “Llorach”  Spring.  Aperient.  Rich  in  sodium 
sulphate  9-62%,  and  magnesium  sulphate  0-32%,  and  contains  calcium  chloride. 
Stomachic  disorders,  constipation,  liver  and  kidney  affections.  Imported. 

Rubinat  (Serre,  France). — Similar  to  the  last-mentioned,  but  stronger  than 
the  above  in  the  proportion  of  sodium  sulphate  to  magnesium  sulphate.  Uses 
similar  to  the  above.  Imported. 

Saint  Does  (Basses-Pyrenees,  France). — Bituminous,  iodised  and  arseniated. 
Arsenic,  iodine.  Skin,  lung  and  venereal  diseases.  Imported. 

Saint  Galmier  (Loire,  France). — “Badoit”  table  water.  Dyspepsia, 
intestinal  catarrh,  constipation,  nervous  disorders,  hyperaemia.  Imported. 
“Noel” — Alkaline.  Acidulated.  Uses  as  latter.  Imported. 

Saint  Gervais  (Haute  Savoie,  France). — Saline.  Sodium  and  calcium 
sulphates,  sodium  chloride.  Skin  affections,  constipation,  rheumatism  and  nerve 
diseases.  May  15th  to  September  30th.  Imported. 

Saint  Moritz  (Switzerland).  “Paracelse”  Spring. — Alkaline,  Chalybeate, 
tonic.  Nervous  and  intestinal  disorders,  sick  headache,  hysteria,  Graves’ 
disease  and  for  convalescence.  All  the  year  round.  Imported. 

Saint  Sauveur — See  Vernet  les  Bains. 

Salies  de  Bearn  (France). — Saline.  Sodium  bromide  and  iodide.  Skin 
affections  and  as  a  general  tonic. 

Salins  les  Bains  (Jura,  France). — Tonic.  Magnesium  chloride,  iodides  and 
bromides.  Anaemia,  tuberculosis,  general  debility,  women’s  diseases,  obesity, 
and  scrofulous  affections.  Summer.  Imported. 

Salins  Moutiers  (Savoy,  France). — The  French  rival  of  Nauheim  and 
Kissingen  ;  chloride  of  sodium,  carbonate  of  iron,  sodium  arsenate,  carbon  dioxide, 
and  radio-active  substances.  Peculiarly  adapted,  together  with  Brides-les-Bains, 
for  Anglo-Indians. — Lancet,  i/1924,  1037. 

Sallyco. — Artificial.  Is  stated  to  contain  colchicine  and  salicylic  acid. 

Salutaris.  T.M.  151567,  308459  and  312724,  Class  44. — Still  and  aerated 
table  water,  distilled  water.  For  washing  out  the  system  in  kidney  and  liver 
disorders,  also  gout  and  dyspepsia. 

San  Pellegrino  (near  Milan,  Italy). — Diuretic.  Calcium  and  magnesium 
sulphates,  some  carbonate  with  trace  of  chloride,  also  lithium.  Mineral  salts 
amount  to  1  -264  g.  per  litre. 

Santenay  (France). — The  gas  given  off  at  the  spring  by  this  lithium  water 
contains  10-16%  helium  with  traces  of  neon. — Prof.  C.  Moureu,  Chem.  & 
Drugg.,  i/1923,  869. 

Saratoga  (U.S.A.). — “Congress”  and  “Hathorn”  springs. — Alkaline, 
saline.  A  mild  aperient  in  dyspepsia,  skin  affections,  diseases  of  the  stomach, 
liver,  kidney,  and  blood,  constipation.  Imported. 

Siculia  Water  from  Malnasi,  Transylvania.  A  Rumanian  water  advertised 
for  gout,  rheumatism  and  lung  and  throat  diseases. — Chem.  &  Drugg.,  i/1922,  68. 

Slanic  Spa  (Rumania). — Rich  in  carbon  dioxide.  Alkaline.  Stimulates 
secretion  by  content  of  sodium  chloride.  Antacid. 

Soulac-sur-Mer  (Medoc,  Gironde,  France). — Health  resort.  Sea  air. 

Spa  (Belgium). — Ferruginous.  Anaemia,  uterine  and  nervous  disorders, 
rheumatism,  gout.  Summer,  and  imported. 

Strathpeffer. — See  Health  Resorts. 

^cSulis.  T.M.  46734  and  269024,  Class  44  (Bath  Water,  aerated). — Aperient 
table  water.  Calcium  and  sodium  sulphates,  magnesium  and  sodium  chloride. 
Gives  a  radio-active  emanation. 
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sjcTansan.  T.M.  316950  and  319507,  Class  44 _ A  Japanese  wate  rT 

ported  Radi°-activity  stated  to  be  31  Mache  Units.  A  tonic  table 

Tarasp  (Lower  Engadike  Switzerland).— St.  Lucius  Spring.-Sulphated 
alkaline.  Rich  in  sodium  sulphate,  bicarbonate  and  chloride.  DiSretic  Useful 
m  chronic  catarrh  of  the  stomach,  dyspepsia,  gastralgia,  habitual  constiparion 
disorders  of  nutrition,  obesity.  June  1st  to  September  15th.  Imported  Des- 
cnption. — Brit.  med.  J.,  11/ 1921,  328.  p  '  ^es 

Thomm  (Lake  Leman,  France).  Alkaline,  carbonated  and  benzoated 
(balsamic  resms  are  contained).  In  liver  complaints  and  urinary  diseases 
Imported  bottled.  J 

♦  Tonalka.  T.M  262400  Class  3;  449507,  Class  44.— An  alkaline  tonic 
aperient  water.  Supplied  in  syphons  and  bottles. 

Trefriw  Wells  near  Llandudno,  contain  iron  in  ferrous  state.  One  well 
showed  iron  in  this  form  equivalent  to  2-21  grains  per  ounce  of  crystalline 
ferrous  sulphate,  the  other  1  -42  grains.  Dose :  *  oz.  twice  daily. — Brit.  med.  J. 
i/1919,712.  ’ 

Tsagesi  (Grecian). — Chalybeate. — Ph.  Notes. 


Uriage  (French  Alps),  dhere  are  two  springs,  an  iron  spring  containing 
bicarbonate  of  calcium  and  sulphates  of  calcium  and  magnesium,  and  a  sulphur 
spring  containing  hydrosulphuric  acid  and  sodium  monosulphide.  Useful  for 
scrofulous  children,  congenital  syphilis,  glandular  diseases,  skin  diseases  and 
neurasthenic  conditions. — Lancet ,  i/1924,  1037. 

The  waters  considered  to  facilitate  absorption  of  mercury. — D.  Freshwater 
Practitioner,  March,  1912. 

Vais  (Ardeche,  France). — Springs:  Madeleine,  Precieuse,  Desiree,  Rigolette, 
St.  Jean.  Alkaline,  acidulated.  (Contents  vary  with  the  spring.)  Rheumatism, 
amemia,  skin  affections.  Imported. 

Vange  (Essex,  England). — Resembles  many  aperient  Continental  waters, 
e.g.,  those  associated  with  Franz  Josef,  Flunyadi  Janos  and  Seidlitz. 

The  true  Vange  Water  (Farmer  Cash’s  Well)  is  much  more  concentrated  than 
Hockley  Water.  It  contains  calcium  carbonate  46-5,  calcium  sulphate  88-7, 
magnesium  sulphate  495,  potassium  sulphate,  38-4,  sodium  sulphate  144-8,  and 
sodium  chloride  60-3  parts  per  100,000.  The  Hockley  Water  contains  calcium 
carbonate  46,  calcium  sulphate  57,  magnesium  sulphate  144  and  sodium  chloride 
61  parts  per  100,000.  Analysis  of  other  Essex  springs.--!.  C.  Thresh,  Pharm.  J., 
ii/ 1922,  557. 

The  supply  of  the  true  sulphated  water  is  about  200  to  300  gallons  per  day. — 
J.  C.  Thresh,  Lancet,  ii/ 1 922,  1258. 

Vernet-les-Bains  (Pyrenees  Orientales,  France). — Sulphate.  Sodium 
sulphate  and  thiosulphate.  Constipation,  skin  affections,  anasmia.  May  to 
October,  and  imported. 


Vernet-les-Bains  Springs  described. — Lancet,  ii/ 1 922,  825. 

afc Vichy.  T.M.  312342-3,  46155  and  46158,  Class  44.  (Allier,  France.) 
Springs:  Grande  Grille,  Hopital,  Celestins,  Parc. — Alkaline,  acidulated  gravel, 
:hronic  urinary  affections,  diabetes,  female  complaints,  gout,  rheumatism, 
facilitates  digestion.  May  15th  to  September  30th,  and  imported. 

The  gas  given  off  at  the  spring  by  the  mineral  water  at  the  source  Chomel 
contains  0-16%  nitrogen. — Prof.  C.  Moureu,  Chem.  &  Drugg.,  i/1923,  869. 

The  composition  of  Vichy  Water,  according  to  Sir  James  Barr,  is,  in  grammes 
jer  litre,  bicarbonates  of  sodium,  5-6,  potassium  0-35,  lithium  0-012,  calcium 
)-36,  magnesium  0-07,  iron  (-ous)  0-001,  sodium  chloride  0-57,  sodium  sulphate 
)-28,  silicon  oxide  0-06,  free  carbon  dioxide  0-97.  The  water  is  isotonic  with  the 
)lood  serum. — Brit.  med.  J.,  i/1927,  1063. 

Villacabras  (Spain). — Saline  aperient.  Sodium  sulphate.  Obesity  and 
onstipation.  Imported. 

Analysis  shows  sodium  sulphate  78-51,  sodium  chloride  1-05,  magnesium 
ulphate  2-74,  calcium  sulphate  1-70  g.  per  litre.  Replaces  bitter  waters  ol 
Jermany,  Austria  and  Hungary. — Lancet,  ii/ 1915,  184. 

Vittel  (Vosges,  France). — Spring,  Grande  Source. — Alkaline.  Sodium  and 
lagnesium  bicarbonates,  sodium,  calcium,  and  magnesium  sulphates;  carbon 
ioxide.  Uric  acid,  scrofula,  chlorosis,  biliary  and  urinary  congestion.  In 
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addition  are  Source  Salee,  stronger  in  magnesium  sulphate;  Source  Marie  an 
Source  des  Demoiselles,  chalybeate.  The  first  two  are  imported. 

jfcWhite  Rock  (U.S.A.).  T.M.  240106,  Class  44. — Lithiated,  gaseous 
Table  water. 

Woodhall  (Lincolnshire). — Saline,  bromo-iodised.  Bromide,  iodine  (fre 
and  combined),  sodium  chloride,  arsenic.  Gout,  sciatica,  rheumatism,  ski 
affections,  goitre,  women’s  diseases. 

A  large  range  of  diseases  from  arthritis  to  eczema  may  be  treated  on  orthodo 
principles. — Lancet ,  i/1909,  1478. 

^Wychia  (Droitwich).  T.M.  274130 — Saline.  Sodium  chloride  1 1 -93  an 
sulphate  7*89  g.  per  litre.  Droitwich  water  is  distinctly  radio-active.  Laxativ 
in  habitual  constipation  and  plethora.  The  water  is  stated  to  be  of  specifi 
value  in  gout,  rheumatism  and  renal  dropsy.  Dose:  f  to  1  tumblerful,  two  or  thre 
times  a  day. 

Droitwich  Brine  Baths  have  no  equal  for  treatment  of  sciatica  and  allie 
affections.  Even  rheumatoid  arthritis  is  certainly  improved  and  in  some  case 
actually  cured.  The  cures  of  chronic  sciatica  are  most  striking. 

Analysis  of  the  brine  has  shown  it  to  contain  20,000  grains  per  gallon  of  salin 
constituents  in  excess  of  that  possessed  by  any  other  known  water.  The  actu; 
figures  are:  sodium  chloride  21761-8,  magnesium  chloride  2-5,  calcium  sulphat 
91-1,  aluminium  sulphate  14-4,  sodium  sulphate  342-7,  sodium  iodide  0-208;  tot; 
salts  to  an  imperial  gallon,  22212-8  grains. 

The  brine  acts  possibly  by  absorption  through  the  skin  because  the  acidity  c 
the  urine  is  diminished,  the  output  of  uric  acid  being  eventually  lessenec 
Patients  soon  remark  the  change  of  colour  in  their  urine,  and  the  absence  c 
pink  deposit  so  well  known  in  lithaemia.  Urates  are  increased  at  first,  and  aftei 
wards,  as  the  urine  becomes  alkaline,  they  become  diminished.  The  brine  aci 
as  a  powerful  uric  acid  solvent.  The  radium  emanation  contained  has  somethir 
to  do  with  this.  Wonderful  results  in  neurasthenia.  Certain  diseases  are  aj 
gravated  by  the  brine,  e.g.,  malignant  disease.  The  brine  will  cure  almost  evea 
variety  of  uric  acid  disease,  both  those  belonging  to  the  collasmic,  and  also  to  tl' 
arthritic  group. — J.R.  Army  nied.  Cps,  July  1911. 

Imported  bottled  mineral  waters  classified  according  to  chemical  compositioi 
— A.  E.  Mix  and  J.  W.  Sale,  J.  Amer.  med.  Ass.,  ii/ 1925,  1964. 


BRITISH  SPAS  AND  CLIMATIC  HEALTH  RESORT 

SPAS 

The  British  spas  are  distinguished  by  their  invigorating  tom 
quality,  and  are  to  be  preferred  for  those  needing  a  cooler  an 
more  stimulating  treatment  than  that  offered  by  the  continent: 
spas.  They  possess  most  of  the  waters  necessary  for  preventin 
ill-health  and  for  relieving  the  disorders  associated  with  a  norther 
climate,  offering  treatment  both  for  maladies  of  congestion  an 
of  debility,  and  are  all  situated  in  beautiful  and  interesting  sui 
roundings,  thus  providing  necessary  supplementary  ment; 
refreshment.  In  the  following  list  of  the  more  important  spas  tf 
approximate  proportion  of  the  principal  constituents  in  par 
per  million  of  the  water,  and  the  season  for  each  spa  is  indicate* 
However,  in  summer  and  autumn  all  are  in  season.  Spring  is 
favourable  season  for  waters,  especially  in  children,  while  chill 
elderly  and  rheumatic  people  are  often  most  benefited  by  auturr 
and  winter  treatment.  A  course  of  baths  will  often  fully  resto 
the  functions  of  the  skin,  while  both  baths  and  waters  increa' 
the  natural  elimination  of  waste  products,  and  appropriate  bat! 
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can  increase  the  efficiency  of  the  heart  muscle  and  stimulate  or 
soothe  the  circulatory  and  nervous  systems.  Besides  these  effects 
in  regulating  disordered  functions  and  a  certain  intensive 
influence  in  chronic  disease,  spa  treatment  is  also  alterant  and 
is  therefore  beneficial  in  digestive,  rheumatic  and  arthritic  diseases. 
The  treatment  is  ambulatory.  The  treatment  at  different  spas  is 
suited  to  two  constitutional  types  of  chronic  illness Type  A. 
Deficiency  of  body  heat;  chilly  subjects  with  poor  circulation 
languid  and  anaemic,  circulatory  hypotension.  Type  B.  Excess 
of  body  heat;  warm  subjects,  florid  and  congested,  hyperpiesia 
circulatory  hypertension. 

Bath  (Somerset). — -One  of  the  warmest  winter  resorts.  Climate  sedative 
reinforcing  the  effect  of  thermal  treatment  j  cooler  and  more  invigorating  on  the 
Downs,  200  feet  above  the  city.  Hyperthermal  radioactive  gaseous  waters- 
diuretic,  solvent,  promoting  elimination  of  uric  acid;  pools  and  manipulation 
douches,  aeration  and  vapour  baths.  Indications :  Type  B,  most  rheumatic 
conditions  with  inactivity  of  the  skin  and  circulation  requiring  thermal  heat  and 
manipulation  and  re-education;  indolent  and  indurated  skin  affections,  con¬ 
stipation  and  chronic  forms  of  colitis,  certain  functional  and  degenerative  con¬ 
ditions  of  the  heart,  hepatic  dysfunctions — inhalation  of  natural  radio-active  gas 
for  catarrhal  and  gouty  affections;  season  all  the  year.  Calcium  sulphate  1400 
sodium  sulphate  300,  magnesium  chloride  200,  calcium  carbonate  100,  stron¬ 
tium,  iron,  silica,  aluminium  and  bromine,  gas  52  parts  by  weight,  mainly 
nitrogen  and  carbon  dioxide  with  argon,  neon,  helium  and  niton,  104°  to  120°. 

Bridge  of  Allan  (Stirlingshire).— Tonic-sedative,  climate  mild  and  equable 
even  in  the  winter  months,  bracing  and  invigorating  on  the  moorland,  dry  porous 
soil.  >  Salt  waters  with  calcium  and  bromine,  which  are  nearly  isotonic,  mildly 
aperient,  diuretic  and  alterant,  also  used  for  baths,  douches  and  inhalation. 
Indications:  Types  A  and  B,  chronic  rheumatic  diseases,  digestive  and  respiratory 
catarrhs,  bronchial  asthma,  hepatic  dyspepsia.  Season,  all  the  year.  Sodium 
chloride  5042,  calcium  chloride  3659,  magnesium  bicarbonate  125,  calcium 
sulphate  316,  sodium  bromide  72. 

Builth  Wells  (Brecon). — Mild  climate;  strong  saline  waters,  hypertonic, 
aperient  and  alterant,  the  strongest  used  for  drinking  in  Britain  containing  cal¬ 
cium  salts  and  bromine;  also  a  sulphur  water  and  a  chalybeate.  Indications : 
Dyspepsia  and  constipation,  catarrhal  and  tuberculous  affections. 

Buxton  (Derbyshire). — Climate  very  tonic,  bracing,  dry  and  keen,  pleasantly 
cool  in  summer,  atmospheric  humidity  low  owing  to  dry  subsoil.  Gaseous  sub- 
thermal  nitrogenous  waters,  diuretic,  alterant;  also  chalybeate.  Pools  at  83°  and 
at  98°,  aeration,  manipulation  and  peat  baths.  Indications:  Type  A,  rheumatic 
conditions,  arthritis  and  periarthritis,  especially  in  anaemic  and  depressed 
rheumatic  subjects;  fibrositis,  gout,  the  uric  acid  diathesis,  urinary  gravel  and 
calculus  and  some  cardiac  cases,  convalescence,  anaemia,  asthma  and  malaria. 
Contra-indications:  Unsuitable  for  respiratory  catarrhs,  heart  disease  or  nephritis, 
debilitated  subjects  with  poor  reactive  qualities.  Season,  May  to  September. 
Calcium  carbonate  200,  sodium  chloride  40,  iron  and  manganese;  gas — nitrogen 
59-8%,  carbon  dioxide  40-2%. 

Cheltenham  Spa  (Gloucestershire). — One  of  the  most  sheltered  inland 
climates  of  the  British  Isles;  sedative.  Sulphated  salt  waters  with  some  alkali, 
mildly  laxative,  metabolic.  Manipulation  douche,  aeration,  brine  and  paraffin 
wax  baths.  Indications:  Type  B.  Gastro-intestinal  and  cardiovascular  disorders, 
acid  dyspepsia,  constipation,  haemorrhoids,  glycosuria  and  obesity,  gastro- 
hepatic  and  bronchial  catarrhs,  high  blood  pressure  and  degenerative  changes  of 
the  blood  vessels,  convalescence,  insomnia.  Season,  all  the  year  round.  Pwin- 
salt — sodium  sulphate  and  magnesium  sulphate  each  3800,  calcium  1200. 
Lansdowne-sodium — chloride  5600,  with  half  as  much  sodium  sulphate. 
Hepatic-sodium — bicarbonate  400.  Renal — magnesium  and  calcium  saline. 

Droitwich  Spa  (Worcestershire). — Fairly  equable  climate,  with  remarkable 
freedom  from  fog  and  snow;  tonic-sedative,  the  general  atmosphere  lestful 
although  not  relaxing;  summers  pleasantly  warm,  winters  not  cold.  Saturated 
brine  radioactive  baths  for  stimulant  surface  treatment,  sub-thermal  and  thermal 
pools,  aeration  and  effervescent  baths  and  douches.  Indications:  iype  A. 
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Fibrositis,  sciatica,  lumbago,  neuritis,  rheumatoid  arthritis  and  osteoarthritis 
paralysis,  functional  weakness  of  heart  and  circulation  with  low  blood  pressure 
peripheral  stasis.  Season,  all  the  year.  Sodium  117,312,  magnesium  156 
calcium  1,328,  chlorine  180,155,  bicarbonate  11,  sulphate  5,014,  radon  0-2  m.m.c 
per  litre  and  12-4  m.m.c.  in  the  dissolved  gases. 

Harrogate  (Yorkshire). — Very  tonic,  bracing  climate  with  freshness  anc 
elasticity  of  the  air,  relative  humidity  low,  winters  cold  but  not  bleak,  summer 
tempered  and  fresh.  Strong  and  milder  sulphur-saline  waters,  laxative,  stimu 
lant,  metabolic  and  saline,  chloride  of  iron  and  pure  chalybeates,  deposits  o» 
medicinal  mud.  Sulphur,  saline,  douche,  vapour  and  peat  baths.  Indications 
Type  B.  A  tonic  spa  for  hyperpiesis,  hepatic  disorders,  glycosuria,  constipation 
arterial  hypertension,  congestive  arthritis  of  middle  life,  menstrual  disorders  anc 
chronic  malaria.  Season,  spring,  summer  and  autumn.  Saline — sodium  chlorid 
13,300,  sodium  sulphide  150,  barium  chloride  100,  hydrogen  sulphide  37,00 
volumes.  Alkaline  sulphur — sodium  carbonate  450,  sulphide  and  very  little  salt 
Tonic  chalybeate — saline  and  iron  carbonate  150,  and  stronger  with  iron  car 
bonate  500. 

Leamington  Spa  (WARWICKSHIRE). — Mild,  equable  and  dry  climate- 
sedative.  Strong  hypertonic  salt-sulphate  water  with  predominance  of  chloride 
and  calcium,  aperient  and  diuretic  and  mild  saline,  hypotonic  water,  diuretic 
Saline,  aeration  and  Turkish  baths.  Indications :  Type  B.  Digestive  and  toxi 
disorders,  chronic  autotoxaemia,  obesity,  arterial  hypertension.  Season,  spring 
to  autumn.  Strong  saline — sodium  chloride  12,451,  calcium  sulphate  2842 
magnesium  sulphate  377. 

Lisdoonvarna  (Co.  Clare). — Fresh,  invigorating  climate,  the  soft  pleasant 
air  combining  qualities  of  sea,  mountain  and  moorland.  Two  sulphate  and  tw«. 
chalybeate  waters.  Sulphur  baths.  Indications-.  Type  A.  Convalescence 
chronic  catarrhs  of  the  stomach  and  bile  ducts,  disorders  of  metabolism,  chroni 
gouty  and  rheumatic  affections  and  neuritis.  Season,  summer  and  autumn. 

Llandrindod  Wells  (Radnorshire). — Pleasant  and  invigorating,  tonic 
sedative  air.  Mild  saline  springs — hypotonic,  saline  sulphur  water — solvenit 
eliminant,  metabolic  and  chalybeate  waters.  Saline,  douche  and  aeration  baths 
Indications :  Type  A.  Chronic  gastro-intestinal  catarrhs  and  toxemias,  mucou 
colitis,  rheumatic  disorders  and  asthenic  states.  Season,  summer  and  autumr 
Saline — sodium  chloride  1800  to  6200,  calcium  chloride  400  to  1300,  lithiur 
chloride  and  carbonate  1000.  Salines  with  hydrogen  sulphide  7000  to  950' 
volumes. 

Llanwrtyd  Wells  (Brecon). — Climate  is  not  humid,  the  air  being  very  pur 
and  tonic-sedative.  Most  remarkable  water  of  its  kind  on  account  of  its  constanc 
of  flow  and  great  strength  in  unassociated  sulphur;  diuretic  and  alterant.  Sulphu 
baths.  Indications:  Type  A.  Rheumatic  and  skin  affections,  tuberculosis  c 
glands,  bones  and  joints  in  children,  for  the  overworked  and  neurasthenic 
Season,  summer  and  autumn. 

Lucan  Spa  (Co.  Dublin). — Mild  sheltered  climate.  Alkaline  sulphur  waters 
Indications :  Chronic  rheumatism  and  gout,  eczema,  psoriasis,  chronic  toxi 
conditions. 

Moffat  Spa  (Dumfries-shire). — Very  pure  and  equable  air,  bracing  especiall 
during  the  spring  and  autumn — tonic-sedative.  Hypotonic,  saline  sulphu 
waters,  diuretic,  alterant,  also  an  uncommon  form  of  iron  water  in  Hartfe 
mountain,  4  miles  away,  for  debility  and  anaemia.  Sulphur  baths.  Indications 
Type  A.  Chronic  rheumatism  and  gout,  atonic  indigestion  and  tropical  lives 
chronic  toxaemias  and  bladder  and  renal  cases  where  diuresis  is  indicatec 
convalescence.  Season,  summer  and  autumn.  Sodium  392.  calcium  61,  mag 
nesium  25,  barium  15,  strontium  9,  potassium  4,  lithium  0-5,  chloride  72- 
bicarbonate  141,  sulphate  14,  bromine  7,  sulphide  7,  nitrate  3,  iodide  0*2  an 
silicic  acid  19. 

Nantwich  and  Northwich  (Cheshire). — Equable  and  mild  climate  with  kr 
rainfall,  tonic-sedative.  Concentrated,  stimulant  brine  baths.  Indication ~ 
Type  A.  Rheumatism,  arthritis,  sciatica,  lumbago,  poor  circulation  and  nervou 
debility.  Season,  summer. 

Strathpeffer  Spa  (Ross-shire). — The  most  northerly  of  the  British  spas 
Sheltered,  tonic-sedative  climate,  but  fresh  and  invigorating  on  the  upper  slopes 
essentially  a  tonic  spa  with  its  cool,  long  summer  days.  Strong  non-aperier 
sulphur  waters  with  calcium,  diuretic,  alterant,  also  a  chalybeate  for  neuras 
thenia  and  anaemia.  Sulphur,  douche  and  peat  baths,  inhalations.  Indication : 
Type  A.  Atonic,  digestive  or  nervous  conditions,  chronic  senile  rheumatisrr 
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arthritis,  obscure  toxaemias,  bone  and  skin  affections  of  toxic  origin  henatic 
congestion  and  mucous  colitis.  Contra-indications:  Acute  rheumati?  and  goutv 
disorders,  persistent  high  blood  pressure.  Season,  summer  and  autumn.  Calcium 
sulphate  71  to  729,  calcium  carbonate  100  to  214,  magnesium  sulphate  570  In 
one  tvater,  hydrogen  sulphide  18,000  to  69,000  volume?  per  million 

Trefriw  (Caernarvonshire).— Soft  but  invigorating  climate  with  combination 
of  mountain  and  sea  air,  cold,  clear  and  still.  Very  strong  acid  ferrous-sulphate 
waters,  alterant  and  tonic,  very  easily  assimilated.  Acid  iron  baths  and  com? 
presses.  Indications:  Type  A  Convalescence,  illnesses  of  mai-assimilation 
anaemia  and  debility,  atonic  arthritis  of  middle  and  later  life.  Season,  July  To 
September  Iron  protosulphate  2168,  calcium  sulphate  1013,  aluminium 
sulphate,  1 103  and  silicates  170.  ’ 

Woodhall  Spa  (Lincolnshire).— One  of  the  driest  climates  in  England 
fresh  and  bracing  air  Hypertonic  bromo-iodine  salt  waters,  unsuitable  for 
internal  use  without  dilution,  metabolic,  eliminant.  Salt  baths,  fango  packs  and 
inhalations  for  respiratory  diseases.  Indications :  Type  A.  Osteoarthritis 
muscular  rheumatism,  fibrositis  and  peripheral  neuritis,  diseases  peculiar  to 
women,  chronic  glandular  enlargements,  exophthalmic  goitre,  Graves’  disease 
Season,  summer  and  autumn.  Sodium  chloride  14,700,  calcium  chloride  3600 
sodium  sulphate  1300,  bromine  50  and  iodine  24. 


MARINE  HEALTH  RESORTS 

(i)  NORTH-WESTERN  GROUP 

The  climate  of  this  region  is  an  “ocean  climate,”  very  temperate,  equable 
by  day  and  night,  warm  in  winter,  cool  in  summer;  very  small  daily' range  of 
temperature,  winter  average  42°F.,  apt  to  be  stormv,  but  fogs  and  mists  are 
uncommon. 

NORTH  WALES  SECTION 

Anglesey. — Bracing  in  the  north  and  sheltered  along  the  straits.  For 
bronchial  and  heart  troubles  but  not  asthma. 

Bangor. — Recommended  for  anaemia. 

Colwyn  Bay. — Sheltered  climate,  rather  dry  for  a  westerly  coast  resort, 
trosts  infrequent.  As  a  winter  resort  for  aged  and  infirm  persons  and  delicate 
children,  repiratory  troubles,  heart  and  kidney  diseases. 

Llandudno. — Both  mild  and  bracing  climate,  with  low  humidity;  winters 
moderately  sunny  with  little  frost  or  fog.  Well  suited  for  patients  suffering 
from  chronic  maladies  of  lungs,  heart  and  kidneys,  especially  in  the  winter 
months. 

Llanfairfechan. — Bright  and  sunny,  bracing  in  summer. 

Penmaenmawr. — Pleasant,  tone-giving  climate  in  summer,  sheltered  in 
winter.  Suitable  for  convalescence,  and  those  suffering  from  chronic  chest 
affections,  anaemia  and  irritable  neurasthenia. 

Rhyl  and  Presattyn. — An  open,  breezy  and  sunny  resort  with  very  low 
rainfall.  Favourable  for  chronic  respiratory  catarrhs  and  convalescence. 

ENGLISH  SECTION 

Blackpool. — Climate  very  tonic,  strong  winter  winds.  Suitable  in  spring 
md  early  summer  for  nervous  and  mental  fatigue,  insomnia  and  convalescence, 
chronic  catarrhs  of  the  upper  respiratory  passages,  tuberculous  adenitis,  phthisis. 
Not  suitable  for  bronchial  catarrhs,  renal  and  cardiac  diseases  and  irritable  skin 
tffections  or  invalids  in  summer. 

Grange-over-Sands. — Sunny,  sheltered,  southern  aspect.  Rather  oppressive 
n  summer.  Recommended  in  spring  and  early  winter  for  chest  cases,  high 
>lood  pressure,  heart  troubles,  wasting  and  nutritional  disorders.  Not  suitable 
or  rheumatism,  nasal  catarrhs  or  hay  fever. 

Lytham  St.  Anne’s. — Bright  and  mild  in  winter  with  very  little  frost.  The 
>ure,  fine  western  air  is  favourable  for  chronic  lung  and  kidney  affections, 
lervous  and  circulatory  overstrain,  convalescence  and  for  catarrh  and  rheumatism 
n  summer. 

Morecambe  and  ITeysham. — Fine,  sedative  north-western  air,  suitable  in 
winter  for  bronchitis,  asthma,  emphysema,  phthisis,  early  stages  of  degenerative 
diseases  of  the  kidneys,  blood  vessels  or  nerve  centres. 
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Seascale. — Very  tonic,  well-suited  for  convalescents  requiring  mountain  ai 
especially  those  recovering  from  pulmonary  and  bronchial  affections,  nerve 
and  insomnia. 

Southport. — Sunny,  comparatively  dry  and  equable.  Summer  atmospher 
extremely  clear  and  free  from  micro-organisms.  In  autumn,  winter  and  sprin 
for  chronic  bronchial  catarrh,  emphysema  in  elderly  persons,  chronic  phthisi 
asthma,  tropical  diseases. 

SCOTTISH  SECTION 

Firth  of  Clyde  and  Ayr. — Very  mild  and  inclined  to  humidity.  A  splend: 
convalescing  climate  at  all  seasons,  favourable  for  respiratory  and  nervoi 
affections.  Contra-indicated  for  rheumatism. 

Oban  and  the  West  Highlands. — Typical  Atlantic  climate.  For  those  wf 
require  a  soothing  and  restful  climate,  such  as  sensitive  brain- workers. 

Prestwick. — Little  snow  and  no  fog;  westerly  winds,  but  enjoys  considerab 
shelter.  April  and  June  are  dry  months  with  much  sunshine.  For  childre 
with  glandular,  abdominal  or  surgical  tuberculosis,  elderly  people  and  invalid 
asthma  or  bronchial  rheumatism. 

Rothesay. — Characteristic  western  sedative  climate,  warmer  in  winter  ar 
cooler  in  summer  than  the  average  for  Scotland.  Beneficial  to  chilly  and  elder 
subjects  who  are  sensitive  to  winter  cold  and  changes  of  temperature,  ar 
for  chronic  heart,  bronchial  and  kidney  affections. 

ISLE  OF  MAN  SECTION 

Douglas. — The  climate  is  warmer  and  more  equable  than  might  be  suppose* 
exposed  only  to  sea  breezes.  Excellent  in  spring,  early  summer  and  Septemb* 
for  delicate  persons  needing  pure  marine  air,  with  protection  against  sudde 
changes  of  temperature. 

IRISH  SECTION 

Bray  and  Greystones. — Dry  bracing  climate,  sunny  at  all  seasons,  protects 
from  westerly  winds. 

Howth. — Mild  and  salubrious  air. 

Kingstown. — Equable  climate  with  low  rainfall,  especially  in  winter,  favou: 
able  for  diseases  of  the  respiratory  tract;  the  autumns  are  fine.  The  air  i 
especially  beneficial  for  nervous  disorders  with  depression,  insomni 
convalescence. 

Newcastle. — A  beautiful  resort  with  fine,  bracing  air.  Rainfall  rather  heav 
but  soil  dries  rapidly.  Winter  climate  mild,  sheltered  from  strong  winds;  sprir 
and  autumn  are  favourite  seasons. 

Portrush. — Remarkably  equable  climate  with  cold,  bracing  and  exhilaratir 
northerly  winds.  Beneficial  in  cases  of  depression,  neurasthenia,  insomnia  ar 
convalescence. 

Rostrevor. — A  winter  and  spring  resort  for  bronchial  and  pulmonai 
diseases,  and  for  cases  requiring  rest  in  invigorating  but  sedative  air. 

(ii)  SOUTH-WESTERN  GROUP 

These  resorts  enjoy  the  warmest  winter  climate  of  the  United  Kingdon 
the  average  temperature  comes  within  4°  of  Nice,  but  differs  widely  in  dai 
distribution  of  heat.  The  south-west  is  characterised  by  warm  nights,  lo 
daily  range  and  equability. 

SOMERSET  SECTION 

Clevedon. — A  quiet  comfortable  resort  with  a  sedative,  sheltered,  sum 
and  comparatively  dry  climate.  Suitable  for  elderly  people  and  children,  chron 
lung  conditions  other  than  phthisis,  nervous  excitability  and  insomnia. 

Minehead. — Mild  and  invigorating,  tempered  in  summer  by  sea  and  mo 
breezes.  Suitable  for  chronic  respiratory  catarrhs,  except  in  February  and  Marc 
kidney  diseases,  arterial  hypertension,  nervous  exhaustion  and  insomnia,  forr 
of  rheumatism.  Unsuitable  for  asthma,  tuberculosis  or  liver  disorders. 

Weston-super-Mare. — Mild,  but  bracing  climate.  Medical  baths.  Suitat 
for  defective  nutrition  and  “tone”  of  delicate  children,  convalescence  requirii 
a  tonic-sedative  influence;  as  an  “after-cure”  following  thermal  treatment  i 
chronic  rheumatic  diseases.  Not  suitable  for  haemorrhagic  phthisis  or  act 
disorders. 
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WELSH  SECTION 

Aberdovey. — Warmest  winter  resort  on  the  Welsh  coast,  facing  south, 
remarkably  sheltered  climate.  In  winter  and  spring  for  those  requiring  an  equable 
sedative  and  restful  atmosphere,  suffering  from  respiratory  catarrhs  or  failure 
af  the  circulatory  or  excretory  systems.  Firm  sand,  good  bathing  and  fishing. 

Aberystwyth. — Open  to  bracing  temperate  westerly  winds  but  sheltered 
from  the  east.  Suitable  for  nerve  exhaustion,  insomnia,  renal  complaints, 
anaemia,  convalescence.  Rheumatism,  asthma  and  catarrhal  affections  are 
contra-indicated. 

Barmouth.— Sheltered  without  being  relaxing.  Firm  sand  and  safe  bathing. 
Suitable  especially  in  early  spring  and  late  autumn  for  chronic  phthisis  and 
bronchitic  cases,  convalescents  and  nervous  cases  requiring  mild  air. 

Barry. — Mild  but  invigorating.  Firm  sandy  beaches  with  good  sea  and  surf¬ 
bathing.  Favourable  for  convalescent  nervous  cases  and  delicate  children. 
Catarrh,  rheumatism  and  asthma  are  contra-indicated  on  account  of  prevailing 
westerly  winds  in  winter. 

Porthcawl. — Pleasantly  bracing  with  mild  sunny  air. 

Pwllheli  District. — Winter  climate  exceptionally  warm  and  equable. 

Swansea  and  Mumbles. — Fine  bracing  air  and  sea-bathing  till  October. 

Tenby. — Insular  climate.  Suitable  in  the  winter  months  for  chronic  ailments 
of  middle  and  later  life  requiring  even  wrarmth,  especially  chest  cases  and 
bronchial  affections. 


DEVONSHIRE  AND  DORSET  SECTION 

North 

Ilfracombe. — Invigorating  climate  for  respiratory  affections  (excepting 
phthisis),  convalescence,  elderly  people  and  those  returned  from  tropical 
climates.  Unsuitable  for  catarrh  and  rheumatism. 

Lynton  and  Lynmouth. — Moorland  and  sea  air,  and  northerly  aspect 
producing  bracing  and  invigorating  summer  climate. 

South 

Dartmouth  and  Slapton. — Recommended  for  those  who  require  a  kind 
and  equable  climate  with  shelter  from  cold  winds. 

Exmouth.— Suitable  for  elderly  people  or  those  returning  from  hot  climates, 
delicate  or  tuberculous  children. 

Lyme  Regis  and  Sidmouth. — Tonic-sedative  climate  enjoying  much 
sunshine  in  winter  months.  Winter  climate  suitable  for  convalescent  and 
delicate  elderly  persons,  bronchial  catarrh  and  emphysema,  high  blood  pressure, 
incipient  or  chronic  renal  disease.  Lyme  Regis  is  unsuitable  for  heart  cases. 

Paignton  and  Brixham. — Easterly  aspect,  more  bracing  than  Torquay, 
equable  and  sunny,  exceptionally  mild  in  winter,  good  bathing  on  firm  sands. 
Suitable  for  delicate  persons  needing  a  mild  but  bracing  air,  especially  for 
circulatory  or  respiratory  troubles.  . 

Salcombe.— One  of  the  mildest  climates  in  the  country.  In  spring  and  winter 
for  delicate  persons,  especially  for  emphysema,  phthisis,  bronchitis  and  invalids 
from  hot  countries. 

Seaton,  Beer  and  Axmouth. — More  “open”  character  winter  climate  than 
south  Devon  resorts;  enjoy  a  cool  land  breeze  in  hotter  weather.  Gentle  exercise 
an  the  level  suitable  for  convalescent  heart  and  lung  cases  and  high  arterial 

Teignmouth. — South-easterly  exposure  produces  a  mild  but  bracing  climate, 
sedative  and  stimulant.  An  invigorating  and  restful  summer  sea-bathing  health 
resort.  Suitable  all  the  year  round  for  delicate  children,  and  elderlj  persons 

requiring  pure  but  not  too  bracing  air.  , 

Torquay. — Beautifully  situated,  mild,  soft,  equable  climate,  warm  and  sunny 
in  winter,  comparatively  cool  in  summer.  Medical  baths.  For  laryngeal  an 
bronchial  respiratory  catarrhs,  bronchial  asthma,  emphysema,  chronic  phthisis, 
endocarditis,  nephritis. 


ORNWALL  SECTION 

orth 

Boscastle,  Tintagel,  Port  Isaac.— Boscastle  a  little  more  sheltered  than 
tposed  Tintagel,  and  is  recommended  for  nervous  breakdown  and  overstrain 
Bude.— Healthy,  bracing  resort  excellent  for  children.  Strong  Atlantic 
inds  render  it  less  suitable  for  invalids  in  winter,  bor  bronchial  catarrh,  ear  y 
ithisis,  anaemia,  debility. 


504 


THE  EXTRA  PHARMACOPOEIA 


Newquay. — Bracing  climate.  Suitable  for  tuberculous  children,  earb 
phthisis  and  asthma,  convalescence.  Not  suitable  from  June  to  March  fin 
catarrhal  chest  conditions,  heart  cases  and  later  stages  of  phthisis. 

St.  Ives,  Carbis  Bay. — Winter  warmth  and  equability  of  temperature  bui 
bracing.  Sunshine  stated  to  be  exceptionally  rich  in  ultra-violet  rays. 

South 

Falmouth. — The  mild,  sedative  climate  is  more  equable  than  the  south  o: 
France  or  Madeira.  For  lowering  the  output  of  nervous  and  mental  energy 
acting  as  a  hypnotic  in  insomnia.  Situated  between  two  waters,  producing  £ 
freshness  of  the  air.  Nervous  exhaustion,  chronic  bronchial  and  laryngea 
catarrhs,  renal  disease. 

Fowey,  Looe. — Sunny,  sheltered  climate,  suitable  at  all  seasons  for  invalids 
and  delicate  persons  with  diminished  margin  of  adjustment,  convalescents 
from  bronchial  pulmonary  heart  and  kidney  affections. 

Lizard,  Mullion. — Recommended  for  a  restful  holiday  and  sea-bathing. 

Penzance. — Occupies  a  sheltered  position  facing  south-east.  Suitable  fos 
chronic  forms  of  pulmonary  disease,  slow  degenerative  changes  of  the  kidneys, 
and  invalids. 

Scilly  Isles. — Very  warm  in  winter.  Windy  and  sunny,  producing  a  sense 
of  space  and  remoteness  for  the  tired  brain-worker. 

IRISH  SECTION 

Ballybunion. — Good,  safe  bathing  on  firm  sands.  Seaweed  baths. 

Bundoran. — Fine  Atlantic  air.  Open  sea  bathing  in  a  rather  warm  sea. 

Enniscrone. — A  pleasant  holiday  and  health  resort,  extensive  sands  and 
safe  bathing.  Hot  sea-water  baths  for  treatment  of  rheumatic  and  other  cases. 

Glengariff. — A  sheltered  climate. 

Kilnee. — A  typical  Atlantic  climate. 

Killarney. — Soft,  genial  air  for  those  who  are  too  sensitive  to  bracing  winds; 
mountain  climbing  for  the  more  vigorous. 

Queenstown. — Moist  and  windy  climate  but  uncommonly  mild  and  equable. 
Suitable  in  winter  and  spring  for  cases  of  pulmonary  delicacy  or  catarrhs  of  the 
respiratory  passages  and  convalescents  requiring  entirely  soothing  and  sedative 
atmosphere. 

Tramore. — Long  stretch  of  firm  sands  and  excellent  bathing.  Climate 
favourable  for  debility,  including  chronic  rheumatic  disorders. 

CHANNEL  ISLANDS  SECTION 

Jersey. — Mild,  equable,  sunny  climate  but  experiencing  north-easterly  anc 
easterly  winds  in  spring.  In  late  autumn  and  winter  for  delicate  children,  chill} 
and  bronchitic  elderly  subjects.  The  even  and  oceanic  climate  provides  ar 
easily  available  alternative  to  a  sojourn  in  Madeira  or  the  Riviera. 

Guernsey. — Warm,  equable  climate,  prevailing  winds,  south-westerb 
except  in  March  and  April.  More  bright  sunshine  than  any  other  part  of  the 
United  Kingdom.  Indicated  for  all  forms  of  delicacy  or  chronic  illness  requiring 
sunshine  and  warmth  (except  in  March  and  April).  Unsuitable  for  person; 
sensitive  to  humidity. 


(iii)  SOUTHERN  GROUP 

These  resorts  are  2°  cooler  in  winter  than  the  south-western  group  but  an 
more  sunny.  The  rainfall  diminishes  from  west  to  east,  and  it  therefore  occupiei 
an  intermediate  position  in  regard  to  humidity. 

EASTERN  DIVISION.  Winters  very  mild,  sunny  and  dry. 

Bognor. — Firm  sand  and  good  bathing.  Suitable  for  delicate,  catarrhal  an< 
bronchial  subjects,  cardiac  convalescence,  insomnia  and  neurasthenia. 

Brighton  and  Hove. — Decidedly  bracing.  Beneficial  for  people  run  dowi 
physically  or  mentally,  delicate  children,  convalescence.  Hove  is  slightly  mor 
sheltered. 

Littlehampton. — Sunny,  equable  climate  but  more  bracing  than  mos 
south  coast  resorts.  Recommended  for  catarrhal  conditions  with  debilit} 
neurasthenia  and  insomnia. 

Seaford. — Rather  bracing,  with  occasional  south-west  gales  in  winter.  Ai 
is  very  beneficial  to  children  for  chest  and  nerve  complaints  and  convalescence 
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Southsea.— Equable  and  healthful  both  summer  and  winter.  Clean,  bright 
atmosphere  with  few  sea  fogs.  Suitable  for  delicate  children,  amemia  and 

de«rllty*,JheUmou  1 astJhn|a’  and  bronchial,  catarrhal  and  chronic  phthisis. 

Worthing.  Sheltered  climate,  one  of  the  most  sunny  of  the  south  coast 
resorts.  As  a  winter  resort  for  cases  of  glandular  tuberculosis,  chronic  respiratory 
affections,  bronchial  asthma,  convalescence  after  influenza,  rheumatoid  arthritis 
chronic  rheumatism.  ’ 


,  ,  .  .  ...  .  sunny,  pleasantly  cool,  fairly  dry  and 

equable,  winters  very  mild  and  sunny. 

Bournemouth  and  Christchurch.— Good  bathing.  Winter  resort  for 
delicate  and  debilitated  subjects.  Recommended  for  Bright’s  disease,  malaria 
catarrhal  and  pulmonary  complaints,  and  bronchial  asthma. 

Poole. — Some  bracing  qualities.  Fine  sandy  beach.  Recommended  for 
pre-tubercular  children,  chronic  bronchial  catarrhs,  hyperpiesia,  general 
convalescence.  Contra-indicated  for  dyspepsia,  rheumatoid  arthritis  and  skin 
affections. 

Swanage. — Open,  easterly  aspect,  but  sheltered  on  the  north,  south  and 
west.  Good  sandy  bathing  beach.  Favourable  at  all  seasons  for  chronic  phthisis 
and  bronchial  catarrh,  asthma,  neurasthenia  and  insomnia. 

Weymouth. — Excellent  resort  for  delicate  children,  nerve  cases,  convalescents 
and  respiratory  catarrhs. 

ISLE  OF  WIGHT 

Ryde. — Exceptionally  pure  and  fairly  bracing  air;  sheltered  from  the  south¬ 
west  and  channel  fogs.  Indicated  for  elderly  and  delicate  persons,  chronic 
bronchial  and  pulmonary  cases,  and  cardiac  convalescents. 

Sandown. — Very  sunny,  moderately  bracing,  almost  entirely  free  from  fogs. 
The  early  winter  months  are  mild.  Good  safe  bathing.  From  June  to  December 
recommended  for  many  forms  of  delicacy  and  incipient  and  chronic  disease. 

Shanklin. — Mild,  dry,  and  very  sunny.  A  chalybeate  water  is  employed 
both  for  drinking  and  baths.  For  “lymphatic”  and  delicate  children,  anaemia, 
debility,  chronic  renal  complaints.  Air  beneficial  for  catarrh,  irritable  neuras¬ 
thenia  and  insomnia. 

Ventnor. — Remarkably  equable  climate  with  warm  winters  and  comparatively 
cool,  fresh  summers.  Beneficial  at  all  seasons  in  pulmonary  tuberculosis, 
chronic  bronchial  and  asthmatic  catarrh.  Favourable  for  children  with  nervous 
instability,  hypersensitive  invalids  and  for  insomnia.  Contra-indicated  for 
eczema,  neuralgia,  constipation  and,  on  account  of  its  hilly  formation,  for 
serious  heart  or  lung  weakness. 


(iv)  SOUTH-EASTERN  GROUP 

The  sedative  and  tonic  climate  is  suitable  for  robust  subjects.  Sunshine  records 
for  the  winter  months  average  from  hours  per  diem  in  November  to  4^  hours 
per  diem  in  March. 


NORTHERN  SECTION.  Dry,  sunny,  bracing  climates. 

Broadstairs. — Suitable  from  spring  to  late  autumn  for  general  debility, 
convalescence,  pre-tubercular  conditions,  surgical  tuberculosis,  chronic  catarrh, 
asthma  and  cardiac  rheumatism.  Contra-indicated  for  pulmonary  tuberculosis. 

Clacton-on-Sea. — Certain  shelter  from  east  winds  make  the  winters  often 
warm  and  sunny.  Suitable  for  glandular  tuberculosis,  convalescence,  certain 
types  of  neurasthenia.  Contra-indicated  for  bronchitis  and  all  acute  or  advanced 

conditions.  , 

Dover. — Invigorating,  tonic  climate  recommended  for  convalescence  and 
catarrhal  conditions.  Too  hilly  for  heart  cases,  unless  confined  to  the  sea  front. 
Frinton. — Recommended  in  summer  and  autumn  for  recuperation,  con¬ 


valescence  and  sufferers  from  enlarged  glands.  c  , 

Herne  Bay.— One  of  the  driest  and  sunniest  summer  coast  resorts,  boutn- 
westerly  winds  prevail  except  in  spring.  Suitable  for  early  tuberculosis  o  e 
lungs  and  glands  and  bone  cases  in  children.  .  •  ,  •  ^ 

Margate. — Very  tonic  air,  northern  aspect  producing  coi  Viar„QtorrU 
Tuberculous  diseases  of  bones,  joints  and  glands,  chronic  post-nasa  > 

chronic  empyema  with  sinus,  anaemia  in  children,  convalescence,  oldma  » 

languid  neurasthenic  conditions,  especially  in  early  summer  and  a 
suitable  for  cases  of  active  pulmonary  tuberculosis. 
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Southend-on-Sea.  Driest  winter  heaith  resort  in  England  with  invigoratin 
air.  Ozone-iodised  baths.  Beneficial  to  delicate  children  for  convalescence 
chronic  fatigue,  insomnia,  pulmonary  tuberculosis  if  not  associated  wit 
catarrh,  asthma.  Contra-indicated  for  chronic  catarrhs,  bronchitis  an 
emphysema. 

Ramsgate. — Invigorating,  more  sheltered  than  Margate;  winter  compara 
tively  warm.  Indicated  for  delicate,  anaemic  and  pre-tubercular  childrer 
convalescence,  early  pulmonary  tuberculosis  and  some  forms  of  chronic  rene 
trouble. 

Walton-on-the-Naze. — Easterly  marine  air,  very  good  for  young  people 
especially  if  susceptible  to  respiratory  catarrhs,  tuberculosis  of  glands  or  joints 
and  for  convalescence  and  insomnia. 

SOUTHERN  SECTION.  Dry  and  invigorating,  with  sunny,  mild,  dr 
winters. 

Bexhill. — Suitable  for  convalescent  and  anaemic  persons,  debility  resultin 
from  tropical  diseases,  chronic  catarrhs  of  the  upper  respiratory  tract  and  som 
cases  of  asthma. 

Eastbourne. — Tonic  climate  with  few  local  fogs.  Suitable  for  delicat 
children.  Medical  and  surgical  convalescents;  asthma,  nervous  exhaustion  an 
insomnia  except  in  the  spring. 

Folkestone  and  Hythe. — Fairly  warm  for  an  easterly  aspect,  bracing;  lan 
mists  and  fog  are  rare.  Recommended  in  summer  and  early  winter  for  bronchh 
catarrh,  some  rheumatic  cases,  nervous  insomnia,  convalescence,  anaemia  an 
debility. 

Hastings  and  St.  Leonards. — Temperate,  sheltered  climate,  but  mor 
tonic  and  bracing  on  higher  ground  of  St.  Leonards.  Seaweed  and  other  bathi 
Suitable  for  chronic  catarrhs  in  children,  bronchial  catarrh,  asthma,  insomnk 
glandular  tuberculosis  and  post-tropical  delicacy  of  children. 

(v)  EASTERN  GROUP 

A  group  of  sunny,  bracing  summer  resorts.  The  prevalence  of  south-westerl 
winds  makes  many  of  them  suitable  for  delicate  persons  in  autumn. 
SOUTH  ENGLISH  SECTION.  Dry  and  very  bracing. 

Cromer. — Tonic  with  mild  autumns.  For  tuberculosis,  respirator 
catarrhs,  asthma,  anaemia,  debility,  convalescence.  Contra-indicated  for  vascuk 
hypertension,  border-line  mental  cases  and  heart  disorders. 

Felixstowe. — Southern  aspect,  winters  sunny.  Beneficial  for  tuberculoi 
glands  and  joints  in  children,  anaemia,  general  debility  and  incipient  phthisi 
and,  except  in  spring,  for  respiratory  catarrhs. 

Great  Yarmouth. — Keen  and  bracing.  Fine  sands  and  bathing,  excellei 
for  fairly  robust  and  atonic  subjects,  for  languid  nervous  cases,  children  wii 
tubercular  adenitis  needing  increased  metabolism.  Contra-indicated  in  wint 
for  bronchial  catarrh  and  rheumatism. 

Hunstanton. — Invigorating,  fresh,  sunny  but  more  sheltered  than  neighbou 
ing  places.  Good  bathing.  Well  suited  for  convalescents.  In  late  autumn  ai 
winter  assists  recovery  of  natural  resistance  to  catarrhal  and  tuberculous  invasio 
but  is  too  bleak  in  March  and  April.  A  chalybeate  water  at  Ringstead  one  mi 
away.  Not  recommended  for  rheumatism  or  asthma. 

Lowestoft. — Sunny  and  invigorating  climate.  October  to  December  oft 
bright  and  dry.  Warm  and  pleasant  summer  and  autumn  resort.  For  convak 
cence,  chronic  catarrhs,  malnutrition,  tuberculosis  of  glands  and  joints,  whoopi 
cough,  nervous  exhaustion  and  insomnia.  Unsuitable  for  respiratory  and  cardi 
cases  requiring  a  softer  sedative  air. 

Mundesley. — Tonic  climate.  Good  sands  and  bathing.  In  summer  a 
autumn  for  all  conditions  requiring  invigorating  air. 

Sheringham. — Tonic  air  suitable  in  summer  for  chronic  tuberculc 
affections,  nervous  exhaustion,  insomnia,  catarrh  and  rheumatism. 

Southwold,  Aldeburgh  and  Thorpeness. — Dry,  sunny,  bracing  climates. 

NORTH  ENGLISH  SECTION 

Bridlington. — Rather  windy.  A  muriated  chalybeate  water.  Suitable 
summer  and  autumn  for  convalescence,  atonic  nervous  exhaustion  and  insomr 
Contra-indicated  in  phthisis,  renal  diseases  and  rheumatism. 
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Cleethorpes.  Fine,  bracing,  dry,  sunny  summer  and  autumn.  Excellent 
tor  anaemic  and  debilitated  convalescents. 

Saltburn-by-the-sea.  Moist  and  sheltered  in  the  valley  but  dry  and 
bracing  on  cliffs.  Firm  sand,  beach  one  of  the  finest  in  Europe.  Hot  sea-water 
and  brine  baths.  Recommended  for  malnutrition  and  nervous  irritability  in 
children  and  chronic  rheumatic  affections. 

Scarborough. — Bracing  but  warm  summers,  easterly  winds  and  mists  in 
spring.  Two  tonic  and  aperient  chalybeate  waters  useful  in  some  skin  and  kidney 
diseases,  dyspepsia  and  chronic  rheumatism.  Beneficial  in  cases  of  catarrh 
nervous  exhaustion  and  insomnia. 

Sutton-on-Sea  and  Mablethorpe. — Bracing  and  dry  climate,  recommended 
particularly  in  autumn  for  convalescence,  neurasthenia  and  insomnia,  but  not 
suitable  for  rheumatic  cases. 

Whitby. — A  summer  resort  with  strong  easterly  airs  combined  with  those  of 
neighbouring  moorland. 

Tynemouth. — Exceptionally  bracing  and  comparatively  dry  climate. 
Excellent  stimulant  to  metabolism.  Salt  and  sea-water  baths  beneficial  for 
traumatic  rheumatism.  Contra-indicated  for  respiratory  and  renal  diseases. 

SCOTTISH  SECTION.  Very  dry  and  sunny.  Cool,  bracing  summers. 

Cromarty  and  the  Moray  Firth. — Lowest  rainfall  in  Scotland.  Beneficial 
to  respiratory  catarrhs,  asthma  and  neurasthenia.  Winters  relatively  warm. 

Arbroath  and  Carnoustie. — Good  sands  and  bathing. 

Dunbar  (Firth  of  Forth). — Dry  soil,  fine  exhilarating  air.  Particularly 
advantageous  in  autumn  for  convalescents. 

Montrose. — Pure,  clean,  invigorating,  dry  resort  for  summer  and  autumn. 

Nairn  and  Lossiemouth. — Sea-bathing  and  climatic  resort  for  summer 
and  autumn.  Atmosphere  remarkable  for  its  transparency.  Suitable  for  chronic 
catarrhs,  nervous  fatigue,  depression,  “after-cure”  following  a  course  of  baths 
and,  in  autumn  and  early  winter,  for  delicate  children  and  asthmatic,  debilitated 
and  convalescent  adults. 

North  Berwick. — Favourable  for  “after-cure,”  languid  neurasthenia,  over¬ 
work,  insomnia  and  asthma. 

Peterhead. — Winter  warmer  than  might  be  expected.  Invigorating,  dry, 
bracing,  tonic  air,  invaluable  for  debility,  atonic  dyspepsia  and  anaemia. 

St.  Andrews. — One  of  the  most  bracing  climates  in  Great  Britain.  Beneficial 
in  nervous  debility  and  insomnia  but  not  suitable  for  iheumatism  and  asthma. 
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Church  Stretton  (Shropshire). — Bracing  and  invigorating  climate  but 
with  a  tranquillising  effect  on  irritable  conditions  of  the  circulatory  and  nervous 
systems.  A  good  “after-cure”  station;  water  recommended  as  table  water  in 
gout  and  rheumatism. 

Crieff  (Perthshire). — Gently  stimulating  as  well  as  sedative  climate; 
suitable  for  “after-cure,”  tired  and  delicate  persons  and  recuperation. 

Crowborough  (Sussex).— Equable  and  bracing  summer  climate;  resort  for 
most  chronic  diseases  of  the  respiratory  organs,  neurasthenia,  anaemia,  debility 
and  conv^lGsccncc 

Deeside. — Pure,  dust-free  and  singularly  translucent  air,  and  dry,  bracing 
climate.  Braemar  is  a  sub-alpine  climatic  resort  indicated  for  debility  following 
operations,  convalescence  and  neurasthenia.  Contra-indicated  for  high  arterial 
tension,  heart  disease  and  diabetes.  Aboyne  recommended  for  slight  disoiders 

of  heart  and  breathing.  .  .  .  ,  .  , 

Dunblane  (PERTHSHIRE). — Mild,  equable  climate  even  m  winter,  sheltered 

from  cold  winds.  .  „  ^ 

Forres  (Morayshire). — Very  mild  and  dry  climate  at  all  seasons.  Poi 

convalescence,  phthisis  and  rheumatism.  .  .. 

Hindhead  (Surrey).- — Open  moorland  with  dry  and  very  bracing  clima  .  * 
suitable  for  convalescence  and  beneficial  to  cases  of  pujmonaiy  u  ^eicu 

and  nervous  exhaustion.  „  t  i 

Ilkley  (Yorkshire).  Close  to  the  moors,  750  feet  above  bracing 

ind  invigorating,  with  a  rather  mild  winter  climate.  Beneficial  1  c  ,  ®  . 
ind  rheumatism,  various  neuralgic  affections,  peripheral  neuri  *  ’ 

iebility  and  anemia.  The  water  is  a  powerful  solvent  and  diuretic  eliminant. 
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The  Malverns  (Worcestershire). — Extremely  pure,  bracing  and  rarefie 
air;  comparatively  dry  and  mild  winter  climate;  summers  fairly  cool.  A  hil 
side  climate  resort  for  delicate  and  elderly  people,  chronic  respiratory  disease: 
delayed  convalescence  and  nervous  exhaustion.  Two  extremely  pure  watei 
are  available  and  recommended  for  solvent  and  eliminant  properties. 

Matlock  Bank  and  Matlock  Bath  (Derbyshire). — Mild  and  equabl 
climate.  Solvent,  non-mineralised  medicinal  water,  valuable  in  toxic  and  rhec 
matic  complaints  at  Matlock  Bath.  Summer  climate  of  Matlock  Bank  suitabl 
for  some  types  of  chronic  pulmonary  trouble,  chronic  renal  and  cardiac  disorder: 

Peebles  (Peebles,  Scotland). — Comparatively  dry  and  bracing  in  summe: 
cold  in  winter.  Natural  saline  water  beneficial  to  cases  of  chronic  dyspepsij 
hepatic  and  gouty  trouble,  especially  in  autumn  and  early  winter.  A  good  plac 
for  a  “rest-cure.”  Asthma  is  contra-indicated. 

Pitlochry  (Perthshire). — Fresh,  bracing  air,  pleasantly  cool  but  sunny  i 
summer.  Suitable  for  convalescence,  “rest-cure”  and  “after-cure.” 

Ross-on-Wye  (Herefordshire).  Sedative  climate  at  lower  levels;  moi 
bracing  higher  up,  mild,  sunny  winters,  low  humidity  in  summer.  Recommende 
for  catarrh  and  rheumatism. 

Speyside  (Moray,  Inverness  and  Banffshire). — Semi-alpine  climat< 
fresh,  pure,  translucent  atmosphere  with  low  humidity.  Tonic  and  sedativ 
effect  beneficial  in  nervous  and  mental  fatigue,  insomnia,  nervous  dyspepsi 
and  for  “after-cure.” 

Tunbridge  Wells  (Kent). — Bracing,  sunny  climate.  Pure  air  and  restfulnee 
favourable  at  all  seasons  for  some  types  of  neurasthenia. 

Yorkshire  Dales  (N.W.)  and  Settle. — Bracing  air  of  the  moorland  recon 
mended  for  sufferers  from  abnormal  mental,  nervous  or  circulatory  fatigue. 

For  further  details  see  “ British  Spas ,  Inland  and  Seasia 
Resorts edited  by  R.  Fortescue  Fox  ( and  also  for  details  of  Nec< 
Zealand ,  South  African  and  Canadian  resorts),  froyn  which  th 
above  notes  have  been  abstracted. 
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BACTERIOLOGICAL  AND  CLINICAL  NOTES 

with  Reference  to  Special  Diseases. 

Acne  Vulgaris.  A.  Fleming,  in  1 909,  described  the  bacteriology 
of  acne  vulgaris.  The  acne  bacilli  are  gram-positive  organisms 
which,  when  seen  in  pus,  are  arranged  very  irregularly.  In 
44%  of  the  pus  films  examined  only  acne  bacilli  were  found. 
Acne  bacilli  with  staphylococci  were  present  in  53% .  The  acne 
bacillus  stains  less  deeply  than  the  cocci.  The  bacillus  grows 
with  difficulty  on  artificial  media.  A  suitable  medium  for 
growing  the  organism  was  found  to  be  nutrient  agar  containing 
from  1  %  to  5%  of  oleic  acid.  Cultivation. — Good  results  may 
be  obtained  by  growing  anaerobically  in  broth  for  3  weeks  and 
then  plating  on  serum  agar  with  neutral  red  and  about  2%  of 
oleic  acid.  ( For  further  details  of  Fleming's  zvork  see  Lancet , 
*71909,  1035  and  Brit.  med.  J.,  ii/ 1 909,  533). 

It  can  also  be  grown  in  deep  tubes  of  2%  glucose  agar,  the  reaction  of  the 
medium  being  distinctly  acid.  Whitish  colonies  appear  after  3  or  4  days  at  37° 
which  under  a  low  magnification  show  a  lenticulate  shape.  The  relation  of  the 
bacillus  to  the  suppuration  in  acne  has  been  a  matter  of  dispute. — M.  &  R. 

Sudmerson  and  Thompson  use  an  acid  serum  agar  taking  the  deeper  parts 
of  the  comedo  in  which  the  bacillus  usually  predominates,  emulsifying  this  in 
saline  and  spreading  thinly  on  the  slope  so  as  to  obtain  colonies  to  pick  off. 

Cultivation  from  the  comedo: — T.  H.  C.  Benians  recommended  for  making 
vaccines  to  grow  simply  in  a  tube  of  broth — the  comedo  being  removed  to  same 
and  then  covered  with  sterile  oil.  Staphylococcus  albus  will  be  present  but  is 
negligible,  the  bacilli  out-growing  these  cocci  in  about  a  week.  The  conditions 
are  thought  to  resemble  those  in  a  sebaceous  gland. — Lancet ,  i/1913,  1801. 

The  name  Bottle  Bacillus  was  formerly  used  as  a  synonym  for  acne  bacillus, 
but  the  work  of  J.  M.  H.  MacLeod  and  G.  B.  Dowling  ( Proc .  R.  Soc.  Med., 
Sect.  Dermatol.,  1928)  showed  that  the  two  are  very  different  organisms.  The 
acne  bacillus  is  a  true  bacillus  present  in  lesions  of  acne,  and  it  may  possibly  be 
the  cause,  but,  according  to  MacLeod,  it  is  doubtful  whether  this  has  been 
definitely  proved. 

The  Bottle  Bacillus  these  workers  have  definitely  found  to  be  pathogenic 
and  the  cause  of  seborrhoeic  dermatitis.  It  is  a  yeast-like  organism  belonging 
to  the  group  of  the  fungi  imperfecti,  and  is  related  to  monilia.  1  he  name  should 
be  discontinued  and  replaced  by  spore  of  Malassez,  or  Pityrosporon  Malassezii. 
It  can  be  stained  by  the  Giemsa  method  and  is  pleomorphic,  the  flask-shape 
being  characteristic.  Average  size  3  to  7  /jl  by  2  to  6  [i.  Grows  freely  on  maltose 
agar  at  25°,  peptone  broth  with  1  %  oleic  acid  and  1  %  glucose  added.  It  is 
almost  universally  present  in  the  human  scalp  and  has  been  cultivated  by  W.  G 
Gamer  since  1908. 

For  details  of  Acne  Vaccine  vide  Vol.  I,  p.  901. 

Actinomycosis.  A  parasitic  disease,  due  to  the  “ray  fungus, 
first  observed  in  cattle  (wooden  tongue),  characterised  by  chronic 
inflammation,  with  or  without  suppuration,  frequently  resulting 
in  formation  of  granulation  tumours,  especially  about  the  jaws. 

To  identify  the  fungus.  1.  Place  specimen,  pus  or  sputum,  in  a 
flat  glass  dish  on  a  black  surface.  Remove  the  characteristic 
yellowish  particles  if  found,  and  carefully  tease  out  on  a  rnicio- 
slide  or  cover-glass.  2.  Fix  film  over  the  flame.  Stain  by  e 
Gram-Eosin  method:  Cover  the  film  with  alcoho.  -or  \  minute, 
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then  for  10  minutes  with  aniline  gentian  violet  (1  part  of  coi 
centrated  alcoholic  gentian  violet  and  9  parts  of  saturated  aqueoi 
aniline).  Stain  with  Gram’s  iodine  solution  (iodine,  1  g.;  potassium 
iodide,  2  g.;  water,  300  ml.)  for  3  minutes,  decolourise  in  alcohc 
wash  in  water  and  counterstain  with  eosin  (5%  aqueous  solution 

The  violet-stained  mycelium  of  the  fungus,  will  be  seen  s 
tangled  webs  or  scattered  branching  filaments,  on  a  pink  grour 
(leucocytes,  epithelia.  etc.),  with  a  ^-inch  or  even  §-inch  objectiv 

The  “rays”  may  be  observed  without  staining,  but  the  staine 
specimens  are  confirmatory  and  are  valuable  for  reference. 

While  in  some  text-books  actinomycosis  is  supposed  to  t 
caused  by  two  different  organisms,  Actinomyces  hominis  an 
A.  bovis ,  the  former  an  acid-fast,  aerobic  streptothrix  common! 
found  in  grasses,  and  the  latter  a  non-acid-fast  anaerob 
streptothrix  which  has  not  been  found  outside  man  or  animah 
modern  workers  ascribe  the  disease  solely  to  the  latter,  which  we 
found  in  29  consecutive  cases  seen  in  the  London  Hospital  ove 
5J  years.  A.  bovis  has  been  found  in  the  tonsils  of  healthy  person; 
and  in  carious  teeth,  and  the  view  is  now  held  that  infection  take 
place  from  organisms  in  the  alimentary  tract.  The  infection  ma 
be  initiated  by  injury  produced  by  foreign  bodies  (e.g.  by  chewin 
a  straw)  but  the  association  of  foreign  bodies  with  the  disease  ha 
been  overstressed.  A.  bovis  is  always  associated  with  other  bacteri 
(e.g.,  the  colon  bacillus)  and  although  in  many  cases  the  infectio 
appears  to  be  pure  it  will  be  found  that  a  minute  bacillus,  L 
actinomycetum ,  is  also  always  present  and  constitutes  the  bul 
of  the  gram-negative  material  observed  in  sections  of  the  actino 
mycotic  granule,  and  their  constant  presence  is  important  a 
showing  how  the  infection  can  be  initiated. 

Clinically,  the  infections  can  be  divided  into  two  main  groups 
the  superficial  group,  including  the  cervico-facial  variety  an' 
subcutaneous  infections  of  the  limbs,  and  the  deep  group 
including  the  thoracic  and  abdominal  cases.  Prognosis  depend 
on  the  anatomical  site  of  the  lesion — if  near  the  surface,  allowin 
ready  discharge  of  its  granular  and  pustular  content,  the  patier 
recovers,  but  if  deeply  placed  free  drainage  is  not  easily  establishe 
and  the  patient  may  succumb  from  extension  of  the  disease  c 
from  amyloid  disease.  In  cervico-facial  cases,  before  the  formatio 
of  pus,  trismus  is  the  most  important  sign.  Adequate  drainag 
and  massive  dosage  with  iodides  appear  to  give  best  results.  Earl 
diagnosis  may  be  made  by  tilting  a  test-tube  of  actinomycotic  pus 
when  the  granules  are  visible  to  the  naked  eye  as  greenish-gre 
specks  adhering  to  the  glass.  Where  cases  are  allowed  to  sugges 
the  disease  by  their  chronicity  the  disease  has  usually  sprea 
beyond  human  aid. — R.  Bates,  Lancet,  i/1933,  571. 

True  primary  actinomycosis  is  rare;  the  presence  of  B.  actinomycetu 
comitans  is  diagnostic.  The  relationship  of  this  organism  to  A.  bovis  is  n< 
clear.  No  relationship  established  between  “vegetable  trauma”  and  tl 
disease. — R.  Klaber,  Brit.  J.  Derm.,  1934,  12. 

Primary  ovarian  actinomycosis.  A  unique  case  in  which  the  ovary  was  tl 
primary  seat  of  infection. — Lancet ,  i/1909,  758. 
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Actinomycosis  of  Tongue.  In  cases  seen  very  early,  presenting  a  firm 
small  nodule  in  the  tongue,  excision  and  primary  closure,  followed  by  X-rays 
(or  radium)  applied  to  the  tongue,  with  fairly  large  doses  of  potassium  iodide 
internally  (30  grams  increasing  to  90  grains  three  times  daily),  practically  always 
results  in  a  permanent  cure.  When  an  abscess  appears,  incision  to  establish 
drainage  is  necessary;  the  abscess  walls  should  be  curetted,  the  abscess 
wabbed  out  daily  with  half-strength  tincture  of  iodine,  and  a  mouth  wash 
employed  three  times  daily.  Rontgen  or  radium  therapy  should  be  begun 
soon  after  incision.  In  one  case,  lightly- filtered  X-rays  with  from  100  to  125 
rontgens  weekly  for  4  or  5  doses  proved  sufficient:  in  another  case,l  dose  of  300 
rontgens,  well  filtered,  sufficed.  If  submental  abscess  nodule  formation  occurs 
by  extension,  daily  opening  of  fluctuant  regions  and  insertion  of  iodoform 
gauze  drains  is  necessary,  and  X-rays  should  be  directed  towards  the  base  of  the 
tongue  via  the  submental  approach,  as  well  as  to  the  dorsum  (cross  fire).  Copper 
sulphate  stick  locally  and  £  grain  doses  by  mouth  have  also  been  recommended. — 
O.  J.  Cameron,  J.  Amer.  med.  Ass.,  ii/1932,  1148. 

Actinomycosis,  23  cases.  Promoted  efficient  drainage  and  curetted  with  a 
dry  gauze  swab.  Vaccine  therapy  employed.— L.  Colebrook,  Lancet ,  i/1921,  893. 

A  case  of  actinomycosis  of  the  lungs. — Brit.  med.  J.,  i/1912,  302.  Local 
lesion  closely  resembles  tuberculosis. 

Actinomycosis  of  the  caecum.  On  opening  the  abdomen,  a  quantity  of  purulent 
fluid  welled  up  (actinomyces  found).  Potassium  iodide  50  grains  thrice  daily. — 
E.  G.  Slesinger,  Lancet ,  i/1920,  1220. 


Actinomyces  vaccine  suggested  of  strength  1  ml.  =0*0001  g.  solid  substance 
as  initial  dose,  rising  to  1  ml.,  containing  0*001  g.,  repeated  according  to  clinical 
symptoms. 

The  mycelial  threads  can  easily  be  broken  up  into  fragments  resembling 
bacilli,  hence  the  method  of  counting  the  component  parts  may  be  used  to 
denote  the  strength  of  this  vaccine.  Dose:  3  to  10  millions. 


See  also  Vol.  I ,  pp.  706  and  1023  for  further  details  of  treatment. 


Ankylostomiasis.  The  worm  producing  this  disease  ( Ankylo 
stoma  duodenale)  is  about  J  inch  long  and  of  a  whitish  colour. 
Its  habitat  is  the  small  intestine  of  man.  It  attaches  itself  to  the 
mucous  membrane,  and  no  fewer  than  1000  of  them  have  been 
obtained  from  one  patient.  The  male  and  female  worm  are  quite 
different  in  formation.  The  eggs  pass  away  from  the  patient — as 
many  as  8,000,000  have  been  passed  by  a  sufferer  in  a  single  day — 
and  the  small  thread-worm  escapes  from  the  egg.  Mines  afforu  an 
excellent  hatching  place  for  the  young  larvae.  Hygiene  and  sani¬ 
tary  measures  are  necessary  to  stamp  out  the  disease. 

Life  History  detailed,  mode  of  infection,  duration  of  infectivity.  There 
are  said  to  be  two  causative  organisms.  The  disease  in  the  southern  regions 
of  the  U.S.  and  in  Porto  Rico  was  thought  to  be  due  usually  to  Ankylostoma 
( Necator ,  Uncinaria )  Americanum ,  as  distinct  from  the  generally  known  A. 
duodenale.  A.  Americanum  has  not  been  identified  in  the  Cornish  mines. 
Where  both  species  are  abundant,  individuals  are  often  doubly  infected.  Methods 
of  detecting  eggs  in  faeces,  v.  Lancet ,  i/1911,  p.  783.  See  also  Brit.  med.  J., 
ii/ 1 909,  775. 

The  anaemia  caused  is  frequently  profound,  producing  ultimate  death.  Milk 
diet  for  a  day  or  two,  then  calomel  and  saline  aperient;  the  following  morning 
thymol  20  to  30  grains  in  a  cachet,  repeated  twice  at  1  hour  s  ./T,1 

another  saline  aperient  2  hours  after  the  last  dose. — Brit.  med.  J.,  u/ 191 . , 

For  further  details  on  treatment  vide  Vol.  I.,  pp.  421,  610,  800,  848,  873,  1026. 

The  infection  is  so  serious  amongst  miners  in  the  mining  districts  of  Roche- 
la-Moli6re  and  Firminy,  in  the  basin  of  the  Loire,  that  special  clinics  have  een 
established.  Thymol  preferable  to  tetrachlorethane  or  carbon  tetrachlon  e, 
which  is  too  toxic  and  uncertain  in  action. — Garin,  Rousset,  and  Gonthier,  per 
Brit.  med.  J.,  i/1933,  702. 
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Repeated  doses  of  2  g.  of  hexyl  resorcinol  gave  only  26  cures  in  50  cases 
Egypt. — A.  C.  Biggam  and  P.  Ghalioungui,  J .  trop.  Med.  ( Hyg .),  1933,  353. 

Hexylresorcinol  an  inefficient  substitute  for  older  anthelmintics  in  ankylost 
miasis,  although  it  appears  to  be  safe. — P.  A.  Maplestone  and  A.  K.  Mukher 
Indian  med.  Gaz.,  1932,  610. 

The  cardiac  complications  of  ankylostomiasis. — H.  O.  Gunewarden 
J.  trop.  Med.  (Hyg.),  i/1933,  49. 

Anthrax.  Bacillus  anthracis  was  probably  the  first  bacteriui 
to  be  recognised,  inasmuch  as  it  was  associated  with  splen 
fever  as  long  ago  as  1849.  It  is  responsible  for  “malignant  pustule 
in  man.  If  an  animal  die  suspected  of  the  disease  the  mode  c 
examination  is  to  cut  off  the  ear  and  submit  the  blood  from  th 
same  to  bacteriological  examination.  The  organism  does  nc 
spore  in  the  body  of  the  animal,  but  if  the  air  gain  access,  as  i 
the  case  of  an  ordinary  post-mortem  investigation,  the  organisi 
spores  rapidly  and  hence  becomes  a  grave  source  of  danger. 

The  organism  is  non-motile  and  almost  invariably  occurs  £ 
long  filaments,  particularly  in  broth  cultures.  It  grows  on  all  th 
ordinary  media  both  at  room  and  body  temperature,  and  product 
in  gelatin  “stab”  cultures  typical  “inverted  fir  trees”  appearance 
By  growing  at  42°  a  non-sporing  form  can  be  produced,  whic 
is  the  mode  of  attenuation  for  the  immunisation  of  animals,  t 
introduced  by  Pasteur.  The  spores  retain  their  vitality  an 
pathogenicity  for  years  in  dry  conditions.  Martin  has  show 
that  the  organism  produces  an  alkaloid, which  is  the  fever-produce 
and  an  albumose  which  induces  the  coma. 

Staining  of  the  blood  may  be  conducted  by  Gram’s  methc 
(counterstaining  with  eosin),  also  by  alkaline  methylene  blui 
The  organism  is  gram-positive. 

The  malignant  diseases  which  the  organism  produces  in  man  have  bet 
satisfactorily  treated  by  Sclavo’s  Serum  ( q.v .)  or  other  anti-anthrax  serur 
or  by  excision.  If  not  diagnosed  in  time,  the  organism  may  invade  the  bloc 
stream,  causing  death,  with  symptoms  of  splenic  fever,  but  the  spleen  is  not 
enlarged  nor  the  bacilli  so  numerous  in  the  organs. 

Changes  which  occur  in  growth  of  the  organism. — Brit.  med.  J.,  ii/ 1911,  166 

Safranin,  1  in  5,000,  is  stated  to  kill  the  spores  of  B.  anthracis  in  30  minut< 
— G.  Salviola,  per  Pharm.  J.,  i/1923,  547. 

At  Bradford  Royal  Infirmary  (pulmonary  anthrax  is  still  named  “maladie  < 
Bradford”  in  France)  excision  has  now  been  replaced  in  most  cases  by  injecth 
of  salvarsan,  either  alone  or  combined  with  Sclavo’s  serum. — F.  W.  Euric 
Brit.  med.  J.,  ii/ 1 933,  52. 

See  also  Vol.  /.,  pp.  901  and  1026. 

Appendicitis.  Common  intestinal  parasites  seem  to  t 
associated  with  this  disease,  e.g.,  Ascaris  lumbricoides  and  Tr 
cocephalus  dispar.  Chauvel  has  pointed  out  that  appendicit 
appears  to  be  most  prevalent  among  meat-eaters,  and  notab 
beef-eaters.  It  is,  on  the  other  hand,  unknown  amongst  Aral 
or  the  Chinese.  In  religious  communities  in  Brittany,  where  me 
is  never  eaten,  appendicitis  is  unknown. 

Disease  of  the  vermiform  appendix  may  be  initiated  more  frequently  than 
commonly  supposed,  by  entozoa,  e.g.,  Oxyuris  Vermicularis  and  Trichocephal 
Trichiurus  may  prepare  the  way  for  bacterial  infection. — Brit .  med.  J.,  i / 1 9 1 0 ,  4 

“Wisp”  Bacillus  found  in  septic  wounds  is  small,  slender,  gram-positi1 
non-motile,  and  appears  in  V-shaped  bundles  something  like  the  diphtherc 
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group.  Grows  in  the  depths  of  an  agar  or  glucose-agar  “shake”  or  “stab  ’* 
Obligate  anaerobe.  In  cm!  practice  found  in  appendix  abscess  cases  or  other 
suppurations  from  the  intestines.— A.  Fleming,  Lancet,  ii/1915,  642. 

Theories  of  causation  revised.  Foreign  bodies  and  trauma  very  exceptional 
causes. — A.  Krecke,  Munch,  med.  Wschr.,  1933,  299  Y  P  nal 

Discussion  on  appendicitis,  Proc.  R.  Soc.  Med.,  1932,  181. 

Diagnosis.  Atropine,  1/100  grain  per  os  or  subcutaneously,  followed  in  half 

i?Urmyn  arge^nem§;  lteSde,TieSS  £iU  persists  over  appendix,  positive  diagnosis 
should  be  made.  E.  M.  Findlay,  New  Engl.  J.  Med.,  March  1933,  630. 


Beri-beri.  A  form  of  polyneuritis.  Endemic  in  the  Federated 
Malay  States  and  parts  of  China. 

Two  well-marked  forms  of  beri-beri  are  recognised.  The  “dry 
type  is  characterised  by  muscular  wasting,  anaesthesia  of  the 
skin,  and  paralysis  of  the  muscles  of  the  legs,  arms  and  chest, 
with  degeneration  of  peripheral  nerves,  while  the  most  character¬ 
istic  symptom  of  the  “wet  type”  is  oedema  of  the  limbs  and  trunk, 
with  effusion  of  fluid  into  serous  cavities. 

Aetiology .  Eykman  first  brought  forward  (1897)  evidence  to 
establish  a  close  connection  between  polished  rice  and  the  incidence 
of  beri-beri.  The  characteristics  in  man.  which  arise  from  degenera¬ 
tion  of  peripheral  nerves  (polyneuritis),  have  their  counterpart  in 
birds  fed  on  milled  rice.  Feeding  the  latter  with  rice  bran  revives 
them. 

“Overmilled”  would  perhaps  be  a  better  term  than  “polished” 
rice.  Rice  thus  “polished”  is  deprived  of  pericarp,  subpericarpal 
layers  and  embryo  or  germ.  Beri-beri  does  not  occur  in  races 
using  partly  milled  “cured”  rice,  and  the  poorly  nourished  are 
more  liable  to  contract  it  than  the  well  fed. 

The  researches  of  recent  years  have  not  shaken  the  established 
fact  that  human  beri-beri  is  primarily  due  to  deficiency  of  the 
antineuritic  factor.  On  the  other  hand  it  is  probably  unwise  to 
regard  the  beri-beri  problem  in  the  tropics  as  being  solely  a 
question  of  polished  or  unpolished  rice.  The  work  of  McCarrison 
{Indian  med.  Res.  Mem.  No.  10,  1928)  suggests  that  human 
beri-beri  may  occur  in  spite  of  the  presence  of  a  certain  amount 
of  vitamin  Bx  in  the  diet.  Clear  and  convincing  evidence  has 
nevertheless  accumulated  that  the  substitution  of  undermilled 
for  milled  rice  will  cause  beri-beri  to  disappear. — Vitamins , 
Medical  Research  Council,  1932. 

B.  asthenogenes,  an  aerobic  saprophyte,  capable  of  living  anaerobically,  when 
cultivated  on  polished  rice,  produces  free  acid  up  to  1%;  if  the  acid  produced  is 
continually  neutralised,  22%  can  be  obtained,  chiefly  of  propionic  acid.  The 
effect  of  B.  asthenogenes  infection,  in  young  pigs  fed  on  polished  rice,  is  to 
cause  ulceration  of  the  stomach  due  to  propionic  acid.  Results  of  fermentation 
profoundly  modified  if  husks  and  rice  are  mixed  in  equal  proportions,  or  if  large 
amounts  of  protein  food  are  present.  These  facts  should  be  considered  with 
reference  to  beri-beri  among  human  rice-eaters. — “Research  on  Beri-beri,” 
P.  Noel  Bernard  and  J.  Guillerm,  J .  trop.  Med.  ( Hyg .),  1924,  82. 

B.  asthenogenes  exists  in  two  forms:  aerobic  and  saphrophytic  in  presence  of 
vitamin  B;  anaerobic  and  pathogenic  in  absence  of  vitamin  B.  It  is  suggested 
that  it  is  the  vitamin  deficiency  which  renders  the  body  very  liable  to  infection 
by  the  bacteria. — A.  Cannon,  Brit.  med.  J.,  ii/ 1 929,  853. 

Deficient  diet,  merely  a  predisposing  factor,  the  Bacillus  beri-beri  being  the 
principal  aetiologic  factor.  B.  beri-beri  is  a  gram-negative,  motile  organism  and 
does  not  form  spores.  It  has  peritrichal  flagella.  It  does  not  liquefy  gelatin;  it 
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produces  indole,  coagulates  milk,  and  shows  a  distinctive  colony  on  agar  plate 
It  ferments  the  common  hexoses,  also  maltose,  lactose,  saccharose,  xylose,  th 
hexatomic  alcohols,  mannitol  and  sorbitol,  and  glycerin,  rhamnose  and  arabinos* 
with  production  of  gas  and  acid.  Resembles  B.  coli  communior  but  is  differer 
dated  by  the  fact  that  it  agglutinates  and  gives  a  complement  fixation  reactioi 
The  serum  from  experimentally  infected  animals  and  from  human  cast 
contains  potent  specific  agglutinins  for  the  B.  beri-beri.  Of  the  faeces  of  135  case 
98  showed  presence  of  B.  beri-beri\  the  incidence  of  the  bacillus  among  person 
without  beri-beri  was  found  to  be  about  1%,  which  is  about  the  percentage  c 
carriers  of  intestinal  pathogenic  bacteria  in  general.  As  a  result  of  agglutinatio 
tests  on  30  consecutive  beri-beri  patients  25  were  positive,  while  with  40  contro' 
only  3  were  positive. — S.  Matsumura  and  co-workers,  J .  Amer.  med.  Ass.,  i/192E 
1326. 

Treatment. — The  number  of  clear-cut  clinical  experiments  on  recor 
in  which  adult  beri-beri  was  treated  by  vitamin  Bx  alone,  without  other  dietar 
alteration,  is  not  large.  Failure  to  secure  obvious  benefit  by  means  of  vitamin  t 
extracts  may  be  due  to  too  small  a  dosage.  While  stress  should  be  laid  on  vitami 
Bx  in  treatment,  it  is  reasonable  to  give  in  addition  a  good  all  round  diet  con 
taming  abundant  proteins,  vitamins  and  mineral  salts. — Vitamins,  Medics 
Research  Council,  1932. 

Phaseolus  Radiatus.  The  fruits  called  by  the  Malays  Katjany-idgo  bean 
have  been  used  in  beri-beri.  The  beans  when  used  b)7  addition  to  rice  have  an  ur 
pleasant  flavour.  They  are  boiled  into  a  porridge  with  the  rice  in  the  proportio 
of  |  pound  of  beans  to  1^  pounds  of  rice.  The  rice  should,  if  possible,  be  freshl 
husked  daily. 

In  the  Philippines  a  preparation  of  rice  polishings  called  Tiqui-Tiqui  i 
stated  to  be  efficacious  for  children. 

The  anti-beri-beri  vitamin  occurs  in  the  aleurone  layer  of  the  grai 
beneath  the  husk  and  in  the  germ  of  the  grain.  British  flour  owing  to  its  excessiv 
refinement,  involving  the  almost  complete  removal  of  the  aleurone  layer  with  th 
husk,  and  also  of  the  germ,  is  not  protective  against  beri-beri.  “Atta,”  India 
flour  contains  the  aleurone  layer  and  the  wheat  germ — this  is  protective  agaim 
beri-beri. 

For  further  information  on  the  vitamin  B  complex  see  p.  379. 

Blackwater  Fever.  Syn.  Melanuric  Fever. 

Severe  rigors  generally  at  onset,  bilious  vomiting,  and  haemo 
globinuria.  Generally  thought  to  be  a  form  of  malaria,  bu 
Manson  places  it  by  itself  pending  settlement.  The  analog’ 
between  this  and  the  haemoglobinuric  fevers  of  cattle  is  striking 

Aetiology .  Blackwater  fever  is  not  a  disease  per  se  but  onl 
a  complication  of  a  severe  infection  of  malaria,  which  is  mad 
premature  by  the  exhibition  of  a  dose  of  quinine  larger  than  tha 
usually  taken.  The  action  of  the  quinine  on  the  large  number  c 
severely  poisoned  cells  accounts  for  the  explosive  character  o 
blackwater  fever.  It  should  be  called  “Malarial  hsemoglobinuria.: 
Many  cases  of  malaria  occur  with  blackwater  fever,  but  n 
blackwater  fever  ever  occurred  in  W.  Africa  without  previou 
malaria.  Malarial  parasites  can  be  found  in  more  than  half  th' 
cases  both  before  and  after  the  attacks.  The  presence  of  poly 
chromatocytes  (erythrocytes  occurring  in  certain  malarial  bloods 
which  have  the  characteristic  of  a  peculiar  bluish  staining  know 
as  the  condition  of  polychromiasia  or  polychromatophilia)  is  c 
great  diagnostic  value  as  to  the  presence  of  obscure  malaria.  Fc 
the  production  of  the  symptom  or  complication  of  blackwater  i 
Europeans  it  is  not  so  much  the  question  of  the  number  c 
parasites,  but  of  the  amount  of  toxin  set  free,  which,  togethe 
with  the  poisonous  effect  of  the  quinine  on  the  polychromatocvte 
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thus  made,  produces  a  quantity  of  haemoglobin  in  excess  of  what 
the  body  can  deal  with.  This  would  explain  whv  the  intensity  of 
blackwater  fever  varies,  since  it  must  vary  directly  with  the 
amount  and  virulence  of  toxin  operating ,  and ,  to  a  less  extent 
directly  with  the  amount  of  quinine. 

Prophylactic  quinine  must  he  used  scientifically.  5  grains  is  not 
necessarily  a  prophylactic  dose,  though  it  is  a  useful  average,  and  a 
man  with  an  attack  of  fever  while  taking  this  dose  will  only  have 
a  very  mild  attack.  Any  factor  zvhich  impairs  the  body’s  efficiency 
may  turn  a  not  too  severe  attack  of  malaria  into  one  of  malarial 
haemoglobinuria.  W.  A.  Young,  J.  trop.  Med.  ( Hyg .),  1923,  350. 

Malaria  parasites  found  on  the  day  before  onset  in  about  75%  of  cases;  on 
the  day  of  onset,  in  50%;  and  on  the  day  after  onset,  in  about  20%.  That 
quinine  can  produce  haemoglobinuria  is  certain — two  cases  quoted.— T  W  W 
Stephens,  Int.  Conf.  trop.  Amer .,  1924,  123. 

Haemoglobinuric  fever  caused  only  by  repeated  and  intense  infections  with 
pernicious  malaria  over  prolonged  periods  and  in  the  author’s  opinion  the  only 
parasite  concerned  as  the  true  causal  factor  is  P.  falciparum  ( syn .  Laver ania 
malaria;) — morphology. — J.  G.  Thomson,  Int.  Conf.  trop.  Amer.,  1924,  130. 
W.  3V1.  James  thought  there  were  few,  if  any,  to-day  who  hold  that  blackwater 
fever  is  a  clinical  entity  unconnected  with  malaria.  He  agreed  with  Thomson 
as  to^  P .  falciparum  being  the  causal  factor.  The  proportion  of  parasites  on 
blood  examination  was  remarkably  constant,  being  80%  P.  falciparum ,  24% 
P,  vivax  and  1%  P.  malaria. — ibid.,  136,  139. 

As  far  as  Southern  Rhodesia  is  concerned,  the  relationship  between  malaria 
and  blackwater  fever  may  be  regarded  as  established;  it  is  a  manifestation  of 
infection  with  malignant  tertian  malaria.  The  popular  belief  held  in  Rhodesia 
that  quinine  is  an  excitant  of  blackwater  has  not  been  disproved  and  in  some 
cases  the  connection  seems  almost  impossible  to  escape.  No  treatment  yet 
devised  has  special  claim  to  attention. — G.  R.  Ross,  per  Lancet ,  ii/ 1 932,  636. 

Technique  of  Blanchard  and  Lefrou  for  the  discovery  of  pseudo-spirochaetes 
in  haemoglobinuric  fever.  10  ml.  of  blood  is  drawn  from  a  vein  into  a  centrifuge 
tube  containing  1  ml.  20%  sterile  sodium  citrate  solution;  this  is  shaken  up 
to  prevent  clotting  and  is  then  centrifuged  three  times.  After  the  first  centri¬ 
fuge  of  1 0  minutes  the  corpuscles  are  thrown  down,  leaving  the  citrated  plasma 
above.  The  supernatant  plasma  is  drawn  off  into  a  second  sterile  tube  and 
centrifuged  for  another  10  minutes,  until  there  is  a  slight  red  deposit  consisting 
of  red  cells,  leucocytes  and  blood  platelets.  The  supernatant  fluid  is  decanted 
into  a  third  tube  and  centrifuged  for  20  to  30  minutes,  till  a  white  deposit 
is  seen — this  contains  the  spirochetes. — J.  G.  Thomson,  J.  Trop.  med.  (Hyg.), 
1923,  252. 

The  workers  above  referred  to  discovered  a  parasite  S.  bilihrmoglobinuri^e  in 
the  blood,  which  they  assign  as  a  cause.  Prof.  Blacklock  of  the  Liverpool  School 
Lab.,  Sierra  Leone,  injected  into  a  healthy  adult  the  blood  of  a  patient  suffering 
from  the  fever.  The  temperature  of  the  patient  at  the  time  was  102-5°F.  No 
ill-effects  after  6  months.  The  evidence  is  against  a  spirochaetal  or  other  specific 
organismal  origin. — Brit.,  med.  J.,  i/1923,  1030.  See  also  Lancet,  ii/ 1 923,  1362; 
W.  M.  Hewetson,  J.  trop.  Med.  (Hyg.),  1924,  333;  G.  C.  Low,  Trans.  R.  Soc. 
trop.  Med.  Hyg.,  1923,  201. 

A  critical  review  of  work  on  the  pathology  of  blackwater  fever,  with  special 
references  to  haemoglobinuria  and  the  conditions  in  which  jaundice  has  been 
observed. — Prof.  W.  Yorke,  Trop.  Dis.  Bull.,  1922,  631. 

Recent  research  in  blackwater  fever. — N.  H.  Fairley  and  R.  J.  Bromfield,  per 
Brit.  med.  J.,  ii/ 1 934,  1154. 

Treatment.  The  ordinary  antipyretics  should  not  be  used;  sponging  is 
generally  sufficient. 

Caffeine  sodium  benzoate  intravenously  twice  daily,  morning  and  afternoon, 
accompanied  by  large  quantities  of  saline  water  hypodermically  or  intravenously, 
— A.  A.  Facio,  Int.  Conf.  trop.  Amer.,  1924,  144, 
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Plenty  of  fluid  the  essential  basis  of  treatment.  No  evidence  to  support  tl 
view  that  intravenous  alkalis  or  blood  transfusion  are  advisable — the  facts  it 
dicate  that  they  are  actually  dangerous  in  some  cases.  There  has  been  no  in 
provement  in  therapy  for  the  last  20  years. — Warrington  Yorke,  Brit.  med.  J 
ii/ 1 932,  838. 

Malaria  with  blackwater  fever  complications  should  be  treated  with  quinidir 
and  Atebrin  instead  of  quinine. — R.  Knowles  and  B.  M.  Das  Gupta,  Indie 
med.  Gaz.,  1932,  432. 

Blastomycosis. — Excluding  coccidiosis  (a  disease  practical) 
occurring  only  in  males  who  have  lived  in  the  San  Joaquin  Valle' 
California,  and  almost  invariably  fatal),  the  unsatisfactory  ten 
“blastomycosis’ ’  connotes  infection  with  true  yeasts,  with  torula 
and  with  oidiums.  From  the  clinical  point  of  view,  the  thre 
infections  are  not  readily  distinguished,  but  oidiomycosis  is 
less  rare  disease  than  the  others  and  exhibits  itself  either  as 
chronic  skin  disease  v/ith  miliary  epidermic  abscesses  or  as 
general  or  brain  infection  with  fever  and  leucocytosis,  the  ski 
and  all  the  organs  being  affected.  The  condition  is  usual 
improved  by  administration  of  iodides.  The  term  “blastomycosis 
signifies  no  more  than  a  disease  caused  by  a  budding  organisi 
and  should  be  discarded — Torula  Infection  in  Man ,  Stoddar 
and  Cutler,  Monogr.  Rockefeller  Inst.  med.  Res.,  No.  6,  191 
reviewed  Brit.  med.  J .,  i/1917,  460. 

Coccidioides ,  or  “Californian  disease,”  closely  resembles  blastomycos 
A  causal  factor  is  mould,  probably  belonging  to  the  group  of  oidia.  May 
primarily  cutaneous  and  often  gives  rise  to  generalised  lesions  with  absce 
formation;  frequently  affects  the  lungs  and  closely  simulates  pulmonary  tube 
culosis.  Prognosis  very  grave  in  acute  cases,  with  fatal  issue  in  less  than 
months.  Colloidal  copper  intramuscularly,  reinforced  by  coccidiodin,  is  a  valuat 
treatment. — Review  of  “Fungous  Diseases,”  by  H.  P.  Jacobson  (Baillien 
Tindall  and  Cox),  Brit.  med.  J.,  i/1934,  19. 

Coccidia  and  coccidiosis  of  domesticated  game  and  laboratory  animals,  and 
man. — E.  R.  Becker  (Iowa:  Collegiate  Press,  Inc.,  1934);  review,  Lane 
ii/ 1 934,  362. 

Botulism 

Food  Poisoning  (Bacterial).  By  virtue  of  Section  7  of  tl 
London  County  Council  (General  Powers)  Act,  which  receive 
Royal  assent  in  July  1932,  food  poisoning  is  now  a  con 
pulsorily  notifiable  disease  in  London,  A  registered  medic 
practitioner  who  suspects  or  becomes  aware  that  a  patient 
suffering  from  food  poisoning  must  forthwith  notify  the  distrs 
Medical  Officer  of  Health  on  a  certificate  stating:  (a)  the  patieru 
full  name,  age  and  sex;  (b)  postal  address  of  the  house  or  premia 
where  the  patient  is;  (r)  particulars  of  the  food  poisoning;  (d) 
statement  whether  the  case  is  in  the  notifying  practitioner’s  priva 
practice  or  in  his  practice  as  Medical  Officer  of  a  public  body 
institution.  Failure  to  notify  involves  liability  to  a  penalty  n 
exceeding  40s. — Lancet ,  ii/ 1 932,  745. 

Savage  divides  food  poisoning  outbreaks  of  bacterial  origin 
chiefly  caused  by  flesh  foods — into  three  classes.  (1)  Those  d 
to  Gaertner  group  bacilli — the  great  majority  of  the  large  or 
breaks.  (2)  Cases  of  botulism — a  small  group  due  to  B.  hotulim 
(3)  Those  due  to  toxic  action  of  other  bacteria,  usually  stated 
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be  putrefactive  bacteria,  such  as  B.  coli  or  B 
is  no  clear  evidence  on  this  point. 


proteus,  but  there 


Gaertner  Group  Bacilli.  The  Gaertner  (or  Salmonella ) 
p.roup  is  fairly  distinctive  and  intermediate  between  B.  tybhoms 
and  B.  colt  m  the  colon-typhoid  group  of  bacteria,  and  is  frequently 
called  the  Paratyphoid-Enteritidis  group.  They  possess  the 
following  characteristics:  short  sporeless  bacilli  with  rounded 
ends,  motile,  gram-negative,  grow  on  gelatin  with  white  or 
translucent  growth  without  liquefaction.  Pathogenic  members 
ot  this  group,  including  B.  enteritidis,  B.  paratyphosus  B,  B.  sui - 
pesttfer,  nave  the  property  of  producing  in  the  animal  body 
toxins  which  are  remarkably  heat-resisting.  This  accounts  for 
numerous  poisoning  outbreaks  in  which  no  living  Gaertner 
organisms  were  found  sterilisation  killing  the  bacteria  but  leaving 
the  toxins  unchanged. 


Differentiation  of  Food- poisoning  Bacterid . — The  sodium 
salts  of  citric,  <7-tartaric,  /-tartaric,  m-tartaric,  fumaric  and 
mucic  acids  are  useful  in  differentiating  the  Salmonellas.  The 
organisms  vary  in  their  power  to  decompose  the  sodium  salts; 
all  the  acids  mentioned  yield  insoluble  lead  salts,  and  by  these 
two  factors  the  members  of  the  group  can  be  differentiated  with 
the  exception  of  B.  enteritidis  Gaertner  which  is  variable. — H.  C. 
Brown  and  co-workers,  Lancet ,  i/1926  1  17;  see  also  J.  Hyp.. 

Camb.y  Oct.  15,  1924. 

Investigation  of  the  Salmonella  group,  with  special  reference 
to  food  poisoning.  The  name  includes  the  B.  enteritidis  of 
Gaertner,  the  paratyphoid  A  and  B,  B.  certrycke  (4  types),  and 
B.  suipestifer  (including  B.  paratyphosus  C  and  the  hog  cholera 
tyPe)>  and  B.  abortus  equi. — Brit.  med.  J.y  i/1925,  373.  See  also 
Lancet,  ii/1926,  397. 

The  use  of  certain  carbohydrates  and  glucosides  to  distinguish 
nembers  of  the  Salmonella  group  of  food-poisoning  bacilli. — 
F.  Wokes  and  J.  H.  Irwin,  Quart ,  J.y  Pharm.,  1927,  514; 
Pharm.  J .,  i/1927,  747;  C hem.  Sc  Drugg.,  ii/1927,  37. 

Identification  of  Salmonella  types.  Some  technical  hints  from 
;he  Pathological  Laboratory  of  the  Ministry  of  Health  on  the 
solation  and  identification  of  Salmonella  types. — Rep.  med.  Offr 
Vlinist.  Hlth,  Bond.,  1933,  189. 

Three  cases  of  acute  poisoning  (one  fatal)  due  to  eating  ducks’  eggs  infected 
dth  B.  certrycke.  Eighteen  birds  out  of  one  flock  of  46  proved  to  be  infected 
and  4  laid  infected  eggs);  all  9  in  another  flock  were  infected;  and  2  out  of  5  in 
third.  Birds  surviving  infection  evidently  become  chronic  ovarian  carriers  and 
iy  sporadically  infected  eggs. — Lancet ,  ii/ 1 932,  357. 

Reports  of  19  outbreaks  of  food  poisoning  in  the  Ruhr  district  of  Germany 
ue,  apparently,  to  ducks’  eggs.  Ninety-nine  persons  affected,  with  4  deaths, 
mported  eggs  from  Holland  were  responsible  for  most  of  the  outbreaks,  lnfec- 
on  apparently  being  very  common  in  duck  establishments  in  Holland,  wheie 
ametimes  as  many  as  80%  of  the  young  ducks  are  stated  to  have  died  of  epidemic 
isease. — W.  Fromme,  per  Brit.  med.  •/.,  ii/ 1 934,  1002.  See  also  paratyphoid 
■ ver ,  this  volume. 
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B.  botulinus  is  a  large  bacillus  (4  to  9  fx  by  0-9  to  1-2  /x),  which  sometim* 
forms  short  threads.  It  is  an  obligate  anaerobe,  slightly  motile,  with  four  to  eigt 
flagella.  The  optimum  temperature  of  growth  is  20°  to  30° — spores  are  n«r 
formed  at  37°.  It  is  gram-positive,  but  does  not  hold  the  stain  strongly.  T1 
bacillus  will  not  grow  to  any  extent  in  the  animal  body,  poisonous  effec 
being  produced  by  toxins  excreted  into  nutrient  material.  The  toxins— unlik 
those  from  the  Gaertner  group — are  destroyed  by  efficient  cooking.  B.  botulin 
will  not  grow  in  media  containing  more  than  6%  sodium  chloride,  so  that,  a 
salting,  a  10%  solution  of  brine  should  be  used. — From  “Food  Poisoning 
by  W.  G.  Savage.  B.  botulinus  spores  are  highly  resistant  to  heat. —  Year 
Pharm.,  1919,  39. 

The  bacteriological  diagnosis  of  botulism. — Brit.  vied.  J.  Epit.,  i/1926,  36. 

Occurrence.  In  624  samples  of  soil,  vegetables,  fruit,  feeding-stuffs,  etc 
collected  in  California,  the  bacillus  was  found  in  about  30%,  and,  contrary 
common  assumption,  more  abundantly  in  virgin  mountain  and  forest  soils  ths. 
in  cultivated  places.  The  bacillus  seems  to  be  a  common  soil  anaerobe,  b 
conditions  under  which  it  causes  toxic  symptoms  in  man  have  not  been  define 
— Nature ,  Lond.,  i/1923,  95. 

Canned  Food  Poisoning .  Tins  passed  as  sound  often  contain  living  micr* 
organisms  in  a  dormant  state,  becoming  unsound  when  conditions  favour  veg 
tation  of  spores  of  proteolytic  or  fermentative  micro-organisms.  Specific  bacter 
associated  with  outbreaks  of  food-poisoning  are  confined  to  the  SalmoneS 
group  (B.  enteritidis  Gaertner  and  B.  certrycke )  and  the  B.  botulinus ,  which  a 
rarely  found  in  canned  foods  imported  into  the  U.K.  The  Salmonella  group  hi 
been  responsible  for  51  outbreaks  of  food-poisoning  in  the  U.K.  since  1882, 
of  which  were  due  to  the  living  bacilli  and  27  due  to  undestroyed  toxins  forms 
before  canning;  26  were  caused  by  canned  meats.  In  1 0  out  of  1 4  outbreaks  durir 
1919to  1922  the  tins  came  from  S.  America,  which  supplies  53-5%  of  canned  me 
imported  by  the  U.K.  16  of  the  remaining  outbreaks  due  to  this  group  were  dn 
to  salmon  (infected  with  living  bacilli,  survivals  from  infection  at  place 
canning),  and  9  to  other  fish,  Crustacea  or  fruit.  In  the  case  of  fish,  the  contents 
the  tins  undergo,  in  time,  maturation  changes,  which  are  considered  beneficii 
rather  than  otherwise.  Botulism  is  common  in  the  U.S.  and  Canada — 84  outbrea 
between  1906 — 20,  comprising  319  cases  with  206  deaths,  all  traced  to  ti 
of  canned  fruit  or  vegetables.  Canning  does  not  kill  the  spores  in  the  fruit 
already  present.  The  spores,  if  scanty,  will  not  produce  sufficient  changes 
cause  rejection  of  tins  as  unsound  but  will  cause  tins  to  be  “blown”  air 
contents  to  have  offensive  odour;  non-vegetating  spores  of  bacillus  not  injuriov 
Most  tins  of  condensed  milk  are  imported  from  the  U.S. — no  sound  tins 
sweetened  milk  found  to  be  sterile. — “Canned  Foods  in  Relation  to  Health 
W.  G.  Savage  and  R.  F.  Hunwicke,  Brit.  med.  •/.,  i/1924,  127. 

Sporing  aerobic  bacilli  are  frequent  in  sound  canned  foods,  but  are  unal 
to  develop  and  remain  as  harmless  spores.  Obligate  anaerobic  bacilli  are  rare 
present  in  sound  tins,  but  were  nearly  always  associated  with  obtrusively  d 
composed  conditions  in  the  tin.  Nearly  62%  of  sound  tins  are  not  sterile,  t 
worst  offenders  being  those  containing  crab  and  lobster. — “Food  Invest.  Spec 
Report,”  No.  1 1,  Nature,  Lond.,  ii/ 1 922,  614. 

Home-canning  methods  responsible  for  recent  small  outbreaks.  Sterilisati" 
under  pressure  is  the  only  method  recommended.  For  such  vegetables  as  pe- 
corn,  string  beans,  spinach,  asparagus,  and  root  vegetables,  and  for  meats,  t 
various  boiling  water  methods  are  very  unsafe  and  should  not  be  used. — J .  Am 
med.  Ass.,  ii/1928,  730. 

Loch  Maree  Hotel  food  poisoning  tragedy  (1922).  Eight  persons  lost  tb 
li\  ^es  through  eating  wild-duck  paste.  The  shortest  incubation  period  v- 
14  hours  and  the  longest  43  hours.  B.  botulinus  and  its  toxin  were  found  in  O' 
of  the  pots  of  paste. — T.  K.  Monro  and  W.  W.  N.  Knox,  Brit.  med.  J.,  i/19- 
279. 

The  symptoms  of  botulism  are  very  characteristic,  and  strikingly  differe 
from  those  met  with  in  ordinary  food-poisoning  cases.  They  are  almost  entir< 
referable  to  lesions  of  the  central  nervous  system.  Prominent  symptoms  £ 
those  due  to  disturbance  of  digestive  tract — thirst,  feeling  of  constriction  in  t 
throat,  dysphagia,  obstinate  constipation  and  ocular  symptoms.  Symptoi 
usually  appear  12  to  24  hours  after  eating  the  infected  food. 

For  further  information  re  Botulism,  see  Vol.  I.,  p.  1034.  For  Putrefacti 
Bases  ( Ptomaines )  see  this  vol.,  p .  467. 


CANCER 


519 


Cancer.  The  virus  theory.  W.  E.  Gye  and  J.  E.  Barnard  work¬ 
ing  under  the  auspices  of  the  Medical  Research  Council,  claimed 
to  have  discovered  the  causal  organism  of  malignant  growths 
According  to  these  workers  there  are  two  factors  concerned  in 
the  aetiology  ot  cancer:  (1)  a  living  virus— the  extrinsic  factor, 
and  (2)  a  chemical  substance  produced  by  the  cells — the  intrinsic 
tactor.  i  he  causal  organism  apparently  is  “in  the  air,”  but  it  does 
not  appear  to  affect  normal,  healthy  tissues.  Long  and  complete 

PJPers  ^  these  workers  were  printed  in  the  Lancet ,  ii/ 1 925, 
i  uy,  117. 

uAaTlSS.  le'ealso  !bid!"!o2,P408.  ^  ^  Barnard’s  ^searches  .-Lancet, 

1 8? \S95 SS1°n  °n  filter_passin£  viruses  and  cancer. — Brit.  med.  J.,  ii/ 1 925, 

wd?Tfnf5aot®tatfeXhether4?r  r10t  culture?  derived  from  rat  and  mouse  tumours 
,  k  edition  of  the  specific  factor,  produce  likewise  tumours  in  mice  and  rats 
hough  such  positive  result  is  needed.  It  would  be  necessary  not  only  to  propa¬ 
gate  the  parasite  but  also  to  prepare  a  culture,  and  through  inoculation  from  the 
culture  to  secure  further  cultures  from  which  tumours  are  produced.  Gve’s 
results  are  impaired  in  that  the  so-called  chicken  sarcomas  are  usually  regarded 
as  dirterent  from  the  sarcomas  of  man  and  as  merely  infective  granulomas-  in 
any  case  they  are  biologically,  of  all  animal  tumours,  the  furthest  removed  from 
human  cancer.  Gye’s  results  are  of  paramount  importance  for  the  role  of  a  virus 
or  a  group  of  viruses  in  the  pathology  of  tumours,  though  all  his  conclusions  are 
not  justified.  As  several  workers  have  obtained  100%  positive  results  in  cancer 
formation  by  applying  irritants,  one  cannot  ascribe  the  inorganic  production  of 
cancer  by  tar,  etc.,  to  a  parasite  (the  irritant  causing  tissue  changes  and  preparing 
the  way  for  infection  by  the  virus,  which  then  penetrates  the  cell  and  propagates), 
unless  one  arrives  at  the  improbable  conclusion  that  the  virus  is  ubiquitous,  ft 
is  possible,  however,  that  the  bacteria  outside  and  inside  the  tumours  are  laden 
With  a  virus  which  is  further  cultivated  with  the  propagation  of  the  bacteria, 
and  it  is  probable  that  other  organisms  may  take  up  the  virus,  in  which  case 
various  parasites  might  acquire  carcinogenic  properties.  What  Gye  failed  to 
accomplish — production  of  cancer-like  tumours  in  rats  and  mice  with  a  virus 
derived  from  human  cancer — BlumeXTHal  did  with  his  bacteria;  the  bacilli 
themselves  were  not  demonstrated  in  the  tumour,  but  were  found  in  the  droplets 
resulting  from  liquefaction  of  the  tumour.  It  would  be  a  further  advance  if  it 
could  be  shown  that  the  cancer-producing  properties  of  these  parasites  were 
due  to  a  virus  or  group  of  viruses,  and  although  Gye  and  Barnard  have  not 
succeeded  in  this  demonstration,  their  researches  constitute  an  important  step. 
Bye’s  discovery  that  the  virus  has  to  be  cultivated  anaerobically  is  of  special 
nterest  and  is  in  agreement  with  the  findings  of  other  workers,  i.e.,  that  cancer 
:ells  are  anaerobic,  in  contradistinction  to  normal  cells.  Gye’s  experimental 
esults  are  in  harmony  with  the  findings  reached  in  other  ways  and  although 
lis  researches  do  not  furnish  an  unequivocal  solution  of  the  origin  of  cancer, 
hey  give  a  stimulus  to  research. — Prof.  Blumenthal,  Dtsch.  med.  Wschr.,  per 
r.  Amer.  med.  Ass.,  ii/ 1 92 6,  625. 

The  virulence  of  a  filtrate  of  chicken  sarcoma  can  be  increased  or  diminished 
>y  addition  of  a  variable  quantity  of  an  acid  salt,  the  mono-potassium  phos- 
>hate.  Gye  neglected  this  factor,  never  having  controlled  it,  but  each  time  he  was 
ble  to  show  activation  of  virus  acidity  was  increased,  whilst  non-active  control 
ijections  were  always  in  neutral  or  slightly  alkaline  solutions.  Neither  his  two 
ictors,  nor  his  supposed  “cultures”  of  the  virus  of  neoplasma,  necessary  or 
roven. — E.  Harde,  J.  trop.  Med.  ( Hyg .),  1926,  159-161. 

Gye’s  work  leads  to  the  conclusion  that  the  entrance  into  a  normal  cell  of 
specific  virus  confers  on  the  cell  characteristics  which  are  the  essential 
:atures  of  malignancy;  this  virus  is  apparently  the  same  for  many  different 
asses  of  animals;  alone  it  is  unable  to  effect  entrance  into  a  normal  cell, 

-it  requires  an  accessory  biological  factor — in  the  case  of  the  Rous  tumours 
chemical  substance  furnished  by  the  tumour  cells;  it  is  not  essential  that  the 
:11s  of  every  neoplasm  must  produce  such  a  substance  it  is  sufficient  for 
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the  virus  to  be  able  to  enter  a  few  cells.  The  cells  of  the  Rous  tumour  a 
exceptional  in  forming  an  abundance  of  this  specific  factor;  further  wot 
will  have  to  show  whether  different  sarcomata  vary  in  the  amount  of  stabili 
of  the  specific  factor  formed  by  them.  The  virus  by  itself  is  non- pathogenic 
which  explains  why  the  disease  is  non-contagious .  Gye’s  work  ha 
solved  our  old  and  fundamental  difficulties — it  does  not  compete  with  ar 
previously  established  facts,  but  confirms  them;  it  is  the  first  adequate  explan 
tion  of  the  causation  and  growth  of  cancer. — -W.  Cramer,  Brit.  med.  J .,  i/192 
175-180. 

Effects  of  antiseptics  on  Rous  tumour  extracts.  Chloroform,  phene 
sublimate,  toluene,  ether,  hydrogen  peroxide,  formalin,  acriflavine,  and  hydr- 
cyanic  acid  have  been  tested  ..nd  found  effective  in  abolishing  the  activity 
the  extracts.  Chloroform  acts  very  rapidly,  acriflavine  slowly.  There  is,  howevc 
an  agent  contained  in  tumours  of  diverse  origin  and  of  diverse  structure  whi< 
can  reactivate  an  extract  which  has  been  inactivated  by  an  antiseptic.  T3 
agent  is  a  living  filtrable  microbe  and  is  the  cause  of  new  growths. — W.  E.  Gy 
Brit.  med.  J.,  ii/1926,  865,  see  also  ibid.,  897. 

Experiments  confirming  the  presence  in  Rous  sarcoma  fluid  of  two  caus 
factors  which,  individually  inert,  in  combination  give  rise  to  tumour  growt 
Other  points  digressing  from  Gye’s  work. — R.  D.  Mackenzie  and  C.  F.  V 
Illingworth,  Lancet,  ii/1926,  745. 

In  a  report  on  Cancer  Research  in  the  U.S.,  Dr.  A.  Leitch  said  that  Americ 
workers  had  in  the  main  failed  to  agree  wTith  the  Gye  theory — and  it  was  evide 
that  here  at  home  scientists  as  a  whole  had  failed  to  accept  it  as  conclusive. 
Brit.  med.  ■).,  ii/ 1 927,  112. 

The  real  nature  of  the  cancer  agent  seemed  at  least  to  be  emerging.  T 
indications  were  that  one  had  to  deal  with  an  endogenous  chemical  substan 
rather  than  with  extrinsic  living  viruses.  The  parasitic  theory  of  cancer  fc 
mation  considered  highly  improbable. — J.  E.  Murphy  (New  York).  If  a  vir 
were  so  small  that  it  could  live  and  multiply  in  the  interior  cells  it  was  w 
situated  for  influencing  such  cells.  The  virus  theory  had  been  regarded  t 
lightly. — j.  McIntosh,  hit.  Conf.  on  Cancer,  London,  lulv  1928,  Brit.  med.  - 
105-109,  165-173. 

The  Young-Glover  micro-organism  (a  pleomorphic  micro-organism  isolat 
simultaneously  but  independently  by  Young,  in  Glasgow,  and  Glover,  in  Toront 
is  a  microbe  which,  while  possessing  as  alternative  phases  coccal,  bacillary,  yea 
and  hyphal  forms,  lives  ordinarily  in  the  cancerous  tissue  as  a  dispersed  eleme 
so  minute  as  to  be  invisible.  Loudon  and  McCormack  claim  to  have  confirm 
that  this  micro-organism  is  identical  with  the  filterable  virus  of  Gye  and  Barna 
and  M.  J.  Scott  claims  to  have  isolated  the  Young-Glover  microbe  and  to  ha 
produced  malignant  epithelial  tumours  in  lower  animals  (monkeys)  at  the  po 
of  inoculation;  he  also  claims  to  have  cured  a  considerable  number  of  cases  (ct 
reports  of  two  are  given)  of  cancer  with  a  serum  obtained  from  young  hor; 
immunised  against  an  antigen  prepared  from  the  Young-Glover  microbe - 
James  Young,  Brit.  med.  J .,  i / 1926,  67. 

Two  completely  independent  factors  underlie  the  change  of  a  normal  c 
into  a  cancer  cell  (1)  an  antecedent  cell  susceptibility,  often  acquired  as  a  res 
of  chronic  irritation,  (2)  the  carcinogenic  factor  (parasite).  Evidence  obtair. 
that  the  parasite  lives  in  symbiosis  with  cancer  cell  in  amorphous  phase,  and 
other  phases  are  derived  from  this  during  incubation  of  a  cancerous  grow 
morphological  features  resemble  life  story  for  other  classes  of  pathogenic  org£ 
isms;  belongs  to  familiar  bacteria  widespread  in  nature.  The  small  proport: 
of  men  and  animals  developing  cancer,  in  spite  of  the  universal  exposu 
suggests  all-importance  of  cell  susceptibility  and  explains  difficulty  of  produc 
cancer  experimentally  by  injection  of  the  organism. — James  Young,  B 
med.  J.,  i/1925,  64. 

Relation  of  Carcinoma  to  Infection.  Several  cases  of  human  carcino 
recorded  in  which  definite  local  and  general  reactions  occurred  after  inoculat 
with  vaccine  prepared  from  diphtheroid  bacillus.  Preparation  of  mec 
technique  for  inoculation  and  examination  of  media  described. — W.  M.  F« 
Robertson,  Lancet,  ii/ 1923,  330. 

Cancer  thought  to  be  caused  by  anaerobic  bacilli — such  organisms  (ro> 
observed  by  direct  examination  of  epitheliomata. — Ford  Robertson,  B 
med.  J.,  ii/ 1 92 1 ,  199.  See  also  W.  McAdam  Eccles,  Brit.  med.  J.,  ii/ 1921 ,  19 
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Irritants  in  Relation  to  Cancer 

camTcTouf lmtL0reatltd0pttfl1|f  PJesenc,e  °f  coPPer  in  tumours  and  normal  tissue, 
carma  out  in  great  detail,  showed  its  presence  in  over  100  specimens  with 

only  one  exception.  Practically  all  the  internal  organs  were  examined  Tnd 
considerably  increased  amounts  of  copper  were  found  in  degenerated  tissues 
as  much  as  o01  mg.  per  kilo  being  present  in  a  carcinoma  of  the  rectum.  Sug¬ 
gested  that  this  increase  shows  that  degeneration  is  associated  with  an  increased 
catalytic  action  due  to  increased  amount  of  copper,  or  that  copper,  like  calcium 
tends  to  be  deposited  in  degenerated  areas.— C.  P.  White,  Lancet,  i i/1921,  701. 

Chemical  irritants,  sulphurous  and  sulphuric  acids,  have  also  been 
held  responsible  for  cancer. 

-  SuiP^ur  content  in  fuel  in  relation  to  cancer.  Peat  is  found  to  be  stronger 
in  sulphur  in  some  places  than  in  others  and  it  appears  cancer  mortality  is 
connected  with  high  sulphur  content. — Lancet ,  ii/1913,  506. 

Paraffin  cancer  and  its  experimental  production.  By  analogy  with  these 
results  on  mice  it  takes  at  least  10  years  of  exposure  to  paraffin  oils  to  produce 
C^eoroir?^an-agr,eeing  with  actual  experience.— A.  Leitch,  Brit.  med.  J 
iin^  Vl  4;  See  also  Soot  Cancer,  ibid.,  p.  1113  and  Arsenic  Cancer,  ibid.,  p. 
1107.  1  he  theory  ot  irritation  hence  becomes  more  impressive. — ibid.,  1130. 

The  cancer  incidence  among  paraffin  workers  in  the  Scottish  Shale  Oil 
Industry  is  0-1%  per  annum,  d  he  condition  occurs  in  workmen  about,  or  over, 
middle  life,  who  have  been  paraffin  workers  for  long  periods — 20  years  or  more! 
— Report  of  Imperial  Cancer  Research  E'und,  Lancet ,  ii/ 1 923,  1371. 

Liquid  paraffin  is  harmless  and  not  likely  to  have  any  of  the  evils  of  pitch 
and  tar  in  causing  pitch  cancer. — H.  C.  Ross  and  J.  W.  Cropper,  Brit, 
med.  J .,  ii/1913,  48.  It  is  one  of  the  later  products  of  distillation  of  crude 
petroleum  and  is  therefore  probably  quite  free  from  “auxetics”  which  have  been 
found  in  the  “interim  oil  scales”  produced  at  oil  works  in  Scotland. — Brit, 
med.  J.,  i/1915,  445,  530. 

Mule-spinner’s  cancer  and  mineral  oils,  and  a  note  on  chimney-sweeps’ 
cancer. — A.  Leitch,  Brit.  med.  •/.,  ii/ 1 924,  941. 

Cancer  of  the  scrotum  is  sufficiently  common  among  a  certain  class  of  cotton- 
spinners  as  to  be  known  as  “mule-spinners’  disease.”  Said  to  be  due  to  the 
scrotum  coming  in  contact  with  a  part  of  the  machine  coated  with  lubricating  oil, 
which  impregnates  the  spinner’s  pants. — Brit.  med.  J .,  i/ 1 924,  679.  It  also  occurs 
among  sweeps,  and  tar  and  paraffin  workers. — A.  H.  Southam  and  S.  R.  Wilson, 
Brit.  med.  J.,  ii/ 1922,  971. 

Enormous  preponderance  of  cancer  incidence  amongst  cotton  operatives. 
Mule-spinner’s  disease  one  of  the  most  favourable  types  of  malignant  disease 
as  it  can  be  detected  early  and  cured  by  radical  removal.  Cancer  produced  in 
mice  with  the  lubricating  oil  actually  used  in  cotton  mills — shale  oil  more  liable 
to  produce  cancer  than  shale-free  petroleum  oil,  and  lubricating  oil  made  from 
sperm  oil  is  quite  harmless.  Samples  of  toxic  oils  treated  with  sulphuric  acid 
rendered  quite  harmless. — Brit.  med.  J.,  ii/ 1 928,  68. 

A  committee  of  the  British  Empire  Cancer  Campaign  recommends  that  owners 
of  mills  should  mix  into  their  lubricating  oil  the  necessary  quantity  of  sperm  oil 
or  lanolin,  and  preferably  use  mineral  oil  as  far  as  practicable  saturated. — 
Lancet ,  ii/ 1 93 1 ,  207. 

The  following  suggestions  are  made  to  those  interested  in  mineral  oil  and  tar 
dermatitis  and  cancer: — (1)  Take  special  precautions  with  textile  grade  oils; 
(2)  select  well-hydrogenated  oils;  (3)  oils  should  be  subjected  to  the  Edeleanu 
process  (treatment  with  sulphur  dioxide);  (4)  select  oil  with  a  low  refractive 
index;  (5)  use  lanolin-olive-oil  protective  ointment  before  work  and  after  the 
evening  bath.  If  these  recommendations  are  correctly  followed,  mule-spinner  s 
cancer  and  allied  conditions  should  become  curiosities. — C.  C.  Bwort  and  J.  M. 
Twort,  Lancet,  i/ 1934,  286. 

Betel-chewing  and  cancer. — Brit.  med.  J.,  ii/ 1923,  632,  680,  733. 

Though  betel-nut  chewers  in  India  have  been  proved  to  suffer  from  buccal 
cancer  as  a  result  of  the  habit,  the  disease  in  Formosa  is  comparatively  rare 
though  the  natives  are  equally  addicted  to  betel-chewing.  Can  this  be 
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attributable  to  a  racial  immunity  or  to  an  unknown  factor  operative  in  Ind* 
and  not  in  China  ? — Brit.  med.  J i/1924,  729. 

The  older  physicians  were  probably  correct  when  they  said  that  cancer  of  th 
mouth  would  probably  disappear  if  tobacco,  bad  teeth  and  syphilis  could  b 
eliminated.  It  seemed  clear  that  cancer  only  arose  on  tissue  altered  by  chroni 
irritation. — James  Ewing  (New  York),  Int.  Conf.  on  Cancer,  London,  Jul 
1928,  Brit.  med.  J.,i i/1928,  105-109,  165-173. 

Tar  Cancer.  There  are  grounds  for  believing  that  in  human  cancer,  th 
antecedents  of  which  are,  for  the  present,  hidden  from  us,  some  irritant  may  hav 
been  in  action  and  have  disappeared,  leaving  no  evidence  of  its  presence,  Ion 
before  cancer  declared  itself.  Remarkable  differences  in  toxic  action  and  tumour 
producing  powers  of  tars.  Some  experiments  of  Murray  suggest  that  th 
occurrence  of  one  form  of  cancer  in  an  individual  protects  the  body  in  some  wa 
against  the  occurrence  of  another.  Age  in  itself  is  not  an  important  factor 
It  is  a  question  as  to  the  time  the  causal  agent  has  been  in  operation.  If  w 
expose  a  child  of  10  and  an  adult  of  40  to  the  same  carcinogenic  agent  and  th 
latent  period  necessary  is  10  years,  the  cancer  would  declare  itself  at  20  in  th 
former  and  at  50  in  the  latter. — A.  Leitch,  Brit.  med.  J.,  ii/ 1923,  1.  See  alst 
Lancet ,  ii/ 1923,  1369. 

Behaviour  of  coal  tar  in  the  tissues. — L.  H.  Jorstad,  J.  Cancer  Res.,  pe 
J.  Amer.  med.  Ass.,  ii/ 1925,  852. 

The  Cancer-producing  Factor  in  Tar.  Industrial  evidence  alone  show 
that  the  cancer-producing  substance  is  present  in  the  higher  boiling  fraction 
of  tar,  creosote  oil,  anthracene  oil  (and  hence  in  green  oil  and  anthracene)  an* 
pitch.  Experimental  evidence  further  shows  that  the  substance  is  not  con 
centrated  in  the  solids  suspended  in  anthracene  oil  and  that  it  is  present  is 
the  highest  boiling  distillate  obtainable  from  pitch.  Hence  it  may  distil  ove 
through  an  interval  of  temperature  from  250°  (the  creosote  fraction)  t 
over  500°  (the  “pitch  distillate”) — a  range  of  250°  or  more. — E.  L.  Kennaway 
Brit.  med.  J .,  i/1924,  564. 

Nine  products  tested  for  production  of  cancer  after  heating  them  to  term 
peratures  stated:  (1)  acetylene  700°;  (2)  acetylene  800°  to  900°;  (3)  California! 
petroleum  880°;  (4)  isoprene  700°;  (5)  (6)  and  (7)  Durham  Holmside  cos 
450°,  560°  and  1,250°;  (8)  human  skin  920°;  (9)  yeast  920°.  The  tarr 
products  were  applied  twice  weekly  to  mice  (generally  100  for  each  test)  k 
the  interscapular  region.  It  is  not  correct  to  call  these  pyrogenous  material 
cancer  producers  simply  because  they  are  irritants.  The  irritation  must  b 
of  a  special  kind,  or  must  act  on  some  special  elements  in  the  tissues.  Cance 
was  produced  by  the  above  procedure  by  substances  obtained  by  heatin 
acetylene,  isoprene,  yeast  and  human  skin  to  temperatures  rangins 
from  700°  to  920°.  Acetylene  is  the  simplest  organic  compound  from  which 
carcinogenic  material  has  been  so  far  obtained.  The  Californian  petroleum  whicl 
produced  no  tumours  of  any  kind  in  mice,  in  the  unheated  state,  showed  activ 
cancer-producing  properties  after  exposure  to  a  temperature  of  880°.  The  cancel- 
producing  substance  present  in  coal  tar  is  found  in  small  amounts  below  450 
at  560°  it  appears  in  larger  quantities,  and  this  increase  continues  at  a  slower  rat 
up  to  1,250°. — E.  L.  Kennaway,  Brit.  med.  J.,  ii/ 1925,  1. 

Prof.  B.  Bloch,  of  Zurich,  has  succeeded  in  locating  the  cancer-producing 
agent  of  coal  tar  in  the  fraction  with  b.p.  over  300°.  It  is  soluble  in  benzo 
100%  of  mice  to  which  it  was  applied  gave  rapidly  growing  carcinomata  withh 
4  months.  The  hydrocarbons  with  lower  b.p.  also  produced  tumours,  but  thes 
were  benign.  It  was  found  that  while  tumours  could  be  produced  in  rabbit 
and  mice  by  applying  tar,  guinea  pigs  so  far  failed  to  react.  This  emphasises  th 
susceptibility  of  the  cell  as  an  important  factor  in  genesis  of  cancer. — Lancei 
ii/ 192 1 ,  1235. 

It  seems  that  the  particular  chemical  constituent  of  tar  responsibl 
for  the  production  of  cancer  is  1  :  2-benzypyrene,  7  grammes  of  whic 
can  be  extracted  from  2  tons  of  gas  works  pitch.  Dibenzanthracene  (a  syntheti 
chemical  not  obtained  from  tar)  has  equally  powerful  carcinogenic  properties 
It  is  possible  that  minute  quantities  of  such  substances  may  be  present  in  foo 
or  clothing,  or  similar  substances  may  be  formed  as  by-products  of  the  body.— 
Rep.  Brit.  Emp.  Cancer  Campgn,  No.  10,  per  Brit.  med.  J .,  ii/1933,  114. 

1  :  2-Benzpyrene,  isolated  from  coal-tar,  produced  malignant  tumours  of  th 
skin’ of  mice  about  twice  as  rapidly  as  1:2:5:  6-dibenzanthracene. — J.  W 
C.  Cook,  L.  Hewitt  and  I.  Hieger,  J.  Chem.  Soc.,  1933,  395. 
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Occupational  Cancer,  j  C.  Bridge  and  S.  A.  Henrv  (Home  Office!- 

V?  0^1°  be  classl.fieduas  of  industrial  origin,  inust  fulfil  two  conditions-' 
(  )  that  the  incidence  rate  m  that  occupation  exceeds  that  of  the  general  nonu- 
arion  to  a  significant  extent;  (2)  that  in  the  occupation  there  is  sufficient  as?oda- 
tion  of  the  worker  with  a  substance  proved  to  have  carcinogenic  properries 
There  was  only  one  effective  method  of  prevention— substitution  of  innocuous 
bodies.  A  binding  substance  non-carcmogemc  to  animals,  had  been  invented 
to  replace  pitch.  O.  Rostoski  and  G.  Schmorl  (Dresden):  Schneeberg  lun} 
cancer,  a  pulmonary  affection  due  to  malignant  tumours  of  the  lungs  found  in 
the  bismuth  cobalt  and  arsenic-mining  district  in  Schneeberg.— Int.  Conf  on 
Cancer,  JCond.,  19^o. 


.  The  lipase  Theory .  It  seems  reasonable  to  conclude  that  the 
diminution  in  lipolytic  activity,  both  in  tumours  and  serum, 
is  due  to  a  real  decrease  m  the  production  of  esterases,  though 
it  is  not  suggested  that  these  enzymes  occupy  any  very  unique 
position  in  the  problem  of  cancerous  growth,  beyond  the  excessive 
lipoid-cholesterol  ratio  of  tumours. — W.  C.  M.  Lewis  Brit 
med.  J.,  ii/ 1 926,  923. 

The  main  outcome  of  researches  on  lipase  since  1911  has  been 
to  show  that  natural  and  induced  tissue  lipolysis  with  the  fatty  acids 
or  their  sodium  salts  are  important  factors  in  the  protective 
processes  and  resistance  of  the  body  in  malignant  disease. — 
W.  j.  Simpson,  Brit.  med.  J.,  ii/ 1 926,  1080. 

It  is  difficult  to  avoid  the  suggestion  that  the  labile  chemical 
substance  alluded  to  by  Gye  is  of  a  similar  nature  to  inactive 
lipase,  and  that  it  can  be  activated  by  its  own  chloroform-treated 
filtrate  or  co-enzyme.  Gye  notes  that  the  agent  or  substance, 
though  sensitive  to  heat,  still  retains  its  power  in  conjunction  with 
the  virus  to  produce  a  tumour.  This  brings  the  inactivated 
filtrate  into  line  with  the  heated  cancer  extracts  and  filtrates  with 
activating  properties  on  pancreatic  inactive  lipase. — J.  A.  Shaw 
Mackenzie,  Brit.  med.  J .,  i/1927,  78. 


Criticism  of  Shaw-Mackenzie’s  views.  Does  not  agree  with  view  of  hyper¬ 
cholesterolemia. — A.  N.  Currie,  Lancet,  ii/ 1 924,  936.  Reply,  ibid.,  1096. 

Blood  and  tissue  changes  in  cancer,  with  reference  to  diagnosis  and  treatment. 
— J.  A.  Shaw-Mackenzie,  J.  trap.  Med.,  ( Hyg .)  Aug.  15,  1925,  297.  See  also 
bid.,  Dec.  1,  1927. 

Cancer  a  Constitutional  Disease.  Patients  who  have  previously  shown  signs 
of  glycosuria  later  suffer  from  cancer,  or,  in  other  words,  glycosurics  who  have 
died,  have  died  of  cancer.  A  case  of  true  pancreatic  diabetes  never  known  to  de¬ 
velop  cancer.  The  metabolic  error  in  glycosuria  must  be  understood  to  elucidate 
malignant  disease.  In  glycosuria,  sugar  appears  in  the  urine  in  spite  of  its  having 
been  prepared  for  combustion  by  insulin,  and  the  reason  for  its  not  being  burnt 
is  that  its  final  oxidation  is  only  achieved  by  the  simultaneous  oxidation  of  fat. 
It  is  obvious,  therefore,  that  the  fat  cannot  have  been  prepared  for  oxidation,  and 
hence  there  must  have  been  a  deficiency  of  lipase.  Conversely,  in  pancreatic 
diabetes,  the  fat  is  ready  for  complete  metabolism,  but  the  sugar  is  not.  The  fats 
of  the  body,  while  acting  as  stores  of  potential  energy  are  in  other  ways  important 
cell  constituents.  They  are  part  and  parcel  of  cell  protoplasm.  Even  in  animals 
killed  by  starvation,  when  all  the  reserve  fat  is  used  up,  the  fats  in  the  organs  and 
tissues  remain  constant.  This  “organised”  fat,  essential  to  life,  is  unsaturated 
and  consists  largely  of  phosphatides,  in  contradistinction  to  reserve  fat  which  is 
saturated,  and  it  is  important  to  note  that  whereas  saturated  fats  are  inactive, 
the  more  unsaturated  they  are,  the  more  unstable  they  become. 

The  liver  contains  a  relatively  large  amount  of  unsaturated  fatty  acids— 
in  that  organ,  no  doubt,  the  first  stage  of  fat  catabolism  occurs.  Leathe  S  and 
Meyer-Wedell’s  rat  experiments  in  1923  proved  that  it  is  the  function  of  the 
liver  to  prepare  fats  in  this  way,  rendering  the  saturated  acids  unsaturated. 
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Neutral  fat,  when  called  upon  for  the  needs  of  the  organism,  is  taken  direc 
to  the  liver,  where  il  is  converted  largely  into  phosphatides,  and  the  fatty  acid 
unsaturated.  The  phosphoric  compounds  play  an  important  part  in  the  inter 
mediary  catabolism  of  carbohydrates.  The  fat  is  now  ready  in  an  unstable  forr 
for  the  repair  and  maintenance  of  tissues,  in  conjunction  with  carbohydrate 
which  have  been  prepared  by  insulin. 

The  unsaturated  fats  not  only  share  in  the  cell  structure,  but  also  in  th 
formation  of  the  cell  envelope.  The  pre-cancerous  condition  thought  to  be 
state  of  starvation  of  organised  fat  of  the  cells  of  the  tissues,  upsettin 
normal  metabolism.  This  deficiency  lessens  the  power  of  cohesion  in  th 
protoplasmic  particles,  which  is  the  most  powerful  obstacle  to  the  operation  c 
chemical  affinity.  Growth,  which  results  from  chemical  changes  in  the  cells  c 
the  tissues,  will  be  accelerated  in  proportion  to  the  increased  rate  of  chemicE 
change,  and  a  tumour  results,  appearing  first  in  those  cells  which  by  previoia 
irritation  and  more  rapid  repair  have  also  been  exhausted  of  their  fats,  bringim 
about  molecular  disturbance  and  causing  the  protoplasmic  molecules  to  becorn 
arranged  in  a  random  manner.  The  cell  envelope,  also  consisting  largely  c 
phosphatides  becomes  disorganised.  Owing  to  this  weakening,  the  protoplasr 
is  allowed  to  sally  forth,  form  irregular  unions,  and  multiply  illegitimately.  Som 
of  the  nomadic  cells  are  washed  into  the  lymph  stream  and  cause  metastase 
the  defending  cells  being  unable  to  resist  them  owing  to  a  deficiency  of  organise 
fat.  It  is  not  to  be  held  that  all  people  who  have  at  some  time  had  glycosur^ 
develop  cancer.  There  must  be  a  previous  irritation  of  the  site  where  the  tumor 
develops.  This  theory  may  explain  cancerous  cachexia,  which  resembles  th 
cachexias  of  other  metabolic  diseases.  Death  does  not  always  result  direct!! 
from  the  cancer,  but  from  exhaustion  of  the  cells  of  the  organism,  due  to 
deficient  supply  of  unsaturated  fatty  acid  compounds.  It  may  also  explain  th 
difficulty  of  transplanting  animal  cancers  from  one  species  to  another,  as  eac 
species  has  a  characteristic  fat.  Occasional  success  with  organic  extracts,  e.gr 
thyroid,  thought  to  be  due  to  the  lipase-stimulating  effect  of  these  compounds.— 
J.  T.  Shirlaw,  Practitioner ,  i/1929,  119. 

For  further  notes  on  this  theory  and  the  sodium  oleate  treatment,  see  Vol.  _ 
pp.  753,  755. 

Diet  and  Cancer .  A  report  to  the  Ministry  of  Health  b 
Monckton  Copeman  and  Major  Greenwood  concerning  aj 
inquiry  into  the  deaths  from  cancer  in  religious  communities 
whose  members  live  under  strict  dietary  rules  involving  more  o 
less  complete  abstinence  from  meat  and  rich  and  abundant  fooc 
shows  that  the  incidence  of  fatal  cancer,  either  in  females  a 
males,  in  such  communities  is  not  lower  than  that  in  th 
general  population. — Brit.  med.  «/.,  i/1927,  153. 

The  analysis  of  data  supplied  by  monastic  communities  proves  conclusive! 
that  fatal  cancer  occurs  in  populations  abstaining  from  flesh  food. — Re j 
puhl.  Hlth  med.  Subj.,  Lond .,  No.  36,  1916,  Lancet,  i/1927,  202. 

In  the  discussion  of  a  paper  on  the  “Causation  of  Cancer,”  by  Sir  Wiv 
Arbuthnot  Lane,  Sir  Arthur  Newsholme,  while  admitting  that  the  theor 
of  intestinal  stasis  as  the  cause  of  cancer  was  “feasible,  ingenious  and  useful 
queried  why  there  was  much  more  intestinal  cancer  in  the  male  than  in  tk 
female,  and  considered  it  difficult  to  explain  by  that  theory  why,  in  certai 
communities,  chronic  constipation  associated  with  toxic  absorption  leads  t 
large  increase  in  cancer  of  the  breast,  while  in  other  countries  there  is  moi 
cancer  of  the  uterus.  Significant  that  in  child-bearing  women  cancer  of  the  uteri, 
is  more  common  that  in  single  women  and  vice  versa  in  the  case  of  cancer  of  tl 
breast. — Int.  Conf.  Trop.  Amer.,  1924,  753,  759.  The  author  in  reply  said  th: 
the  cause  was  obviously  traumatic. — ibid. 

The  Cancer  Cell  .  ,  ,  , 

The  living  cancer  cell  is  the  essential  part  of  every  cancerous  growth,  tc 
when  the  cell  dies  it  is  impossible  for  any  of  the  parts,  agencies,  or  faculties  « 
cancer  to  be  excited  or  developed.  In  a  successful  graft  the  centrally  place 
cells  die,  but  the  peripheral  portion  of  the  transplanted  tissue  excites  the  su 
rounding  fibrous  tissue  to  form  a  support  (stroma)  for  the  tumour,  whose  so 
tissues  are  wholly  developed  directly  from  the  implanted  living  cancer  cel 
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of  the  graft-  A  study  oi  the  cancer  cell  demonstrates  that  it  is  only  a  variation  of  a 
normal  coll,  tor  it  possesses  neither  in  structure  nor  in  power  anything  not  found 
in  the  healthy  cell.  Cancer  cells  possess  a  power  of  continuous  multiplication 
retaining  inherited  limitations  to  type  of  cells  among  which  they  first  appear’ 
but  they  develop  and  differentiate  but  little  and  irregularly  in  a  manner  neither 
purposeful  nor  effective. — Brit.  med.  J.,  ii/ 1911,  766. 

Cancer  is  a  disease  that  generally  arises  in  cells  that  are  growing  old,  thus  in 
woman  the  breast  and  uterus  are  prone  to  cancer  as  they  get  old  before  the  rest 
of  the  body.  The  different  incidence  of  cancer  in  the  two' sexes  is  the  result  of  the 
special  liability  to  the  disease  of  organs  possessed  by  one  sex  only.  A  chart 
showed  the  close  parallelism  of  the  cancer  curve,  in  woman,  and  in  their  genera¬ 
tive  organs  only  (at  40  to  50  years  of  age),  and  the  near  approach  of  the  curve 
for  women,  when  we  exclude  disease  of  their  generative  organs,  to  that  of  men 
(at  50  to  60).  Age,  chronic  irritation,  X-rays,  alcohol,  are  conditions  that  cause 
deterioration  of  the  evolution  of  the  individual  cell. — Sir  Alfred  Pearce  Gould, 
Brit.  vied.  J .,  ii/ 1910,  1836;  Lancet,  ii/1910,  1665;  Brit.  med.  J .,  ii/1912,  129. 


Cancers  are  cells  that  have  entered  upon  the  degeneration  of  old  age  too  soon 
and  are  being  nourished  by  the  juices  and  stimulated  by  the  hormones  of  the 
younger  and  more  vigorous  tissues  round  them.  Cancer  cells  are  not  young 
or  progressive,  but  senile,  regressive,  and  decadent.  They  are  embryonoid, 
not  embryonic,  and  for  this  reason  they  multiply  incessantly  and  uselessly. 
Following  the  deductive  process,  the  same  forms  of  stimuli  which  act  at  one  end 
of  the  developmental  cycle  to  start  a  proliferation  of  progressive  type  ending  in 
the  formation  of  the  normal  human  embryo,  are  capable  of  acting  at  the  other  end 
of  the  cycle  to  produce  the  embryoma-like  proliferation  of  regressive  type  termed 
cancer,  embryos  being  the  tumours  of  the  beginning  of  development,  cancers 
being  the  embryomas  of  the  end  of  development.  With  regard  to  predisposition, 
everything  promoting  degeneration  in  general  is  potentially  a  predisposent, 
e.g.,  the  inadequate  use  of  important  organs,  such  as  the  reproductive  organs 
of  woman  or  the  digestive  organs  of  both  sexes.  Finally,  cancer  is  a  cluster 
of  cells  which,  owing  to  over-stimulation  and  more  diffuse  degenerative 
influences,  are  finishing  their  cycle  of  development  too  soon,  structure 
and  function  approaching  the  original  simplicity  and  the  primitive  faculty  of 
reproduction  coming  to  the  fore.  Under  the  fertilising  influence  of  the  reproduc¬ 
tive  stimuli  these  cells  burst  forth  into  an  embryonoid  or  amoeboid  reproductive 
activity  and  find  their  way  along  the  lines  of  least  resistance  to  all  parts  of  the 
body. — H.  Gilford,  Lancet,  i/1926,  858-862. 


Describing  cancer  as  due  to  cellular  anarchy  mistakes  effect  for  cause ;  it  is 
better  to  say  that  cancer  commences  as  cellular  disorientation.  All 
organic  functions  being  regulated  by  the  nervous  system,  this  system  should 
be  regarded  as  the  origin  of  all  derangements  of  function.  A  systemic  reaction 
so  profound  as  that  produced  by  cancer  cannot  be  due  to  a  group  ol  ceils  being 
in  a  state  of  anarchy.  Traumatism  in  general,  and  chronic  ulceration  in  part- 
ticular,  should  be  regarded  as  extending  beyond  the  limits  of  organ  or  region, 
and  as  affecting  simultaneously  all  the  regional  nerve  supply.  J.  i nomas, 
Brit.  med.  J.  Epit.,  i/1925,  82. 

Warburg’s  Lactic  Acid  Theory .  The  cancer  cell  is  distinguished  above  a  i 
by  its  power  of  rapid  and  uncontrolled  growth.  Such  growth  demands  supp  les 
of  energy  not  liberated  by  hydrolytic  reactions  or  lipase  action.  1  he  main  source 
yielding  energy  for  growth  in  animal  tissues  is  the  tissue-respiration.  Experi¬ 
ments  have  shown  that  there  is  no  essential  difference  m  respiration  e  ween 
normal  and  tumour  tissues;  the  amount  of  oxygen  consumed  by  the  two  does  not 
differ  markedly.  Cancer  cells  differ  from  most  normal  cells,  however,  m  their 
enormous  production  of  lactic  acid,  which  persists  even  when  le  ce 
provided  with  all  the  oxygen  of  which  they  can  make  use  every  iou  q  ,  7 

of  lactic  acid  equal  to  one-tenth  of  the  dry  weight  of  the  tumour  P  • 

The  breakdown  of  carbohydrate  into  lactic  acid  is  a  process  m  which  considerable 
energy  is  set  free.  Thus,  the  tumour  cell  has  at  its  disposal,  besides  its  respiration, 

an  additional  source  of  energy  not  dependent  tor  its  exis  en  ,  strictly 

supply  of  the  tumour;  for  short  periods  the  tumour  cell  can  rtnrtly 

anaerobic  'conditions,  providing  the  tumour  has  an  adequ  PP  .  damaged 
Nearly  all  tissues  are  able  to  form  lactic  acid  when  then  P  .  extent  lost 

or  suppressed.  In  tumours,  therefore,  the  respiration  ,  -  of  sup- 

the  property,  which  it  normally  possesses  tn  almost  all  ‘  ~  , 

pressing  the  lactic  acid  formation. — Lancet,  i/19 35, 
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Prof.  Bierich  (Hamburg),  speaking  at  the  International  Conference  on  Cance 
(London,  1928),  referred  to  the  accumulation  of  lactic  acid  in  cancer  tissue.  A 
cancer  tissue  was  rich  in  the  acid  which  invaded  neighbouring  tissues,  breakin 
down  barriers  which  might  have  hindered  the  progress  of  the  disease. — Bri 
med.  J.,  ii/ 1 928,  105-109,  165-173. 

With  regard  to  the  Warburg  theory,  experiments  showed  that  high  aerobi 
glycolysis  of  cancer  cells  cannot  serve  to  distinguish  cancerous  from  non 
cancerous  proliferations;  a  similar  phenomenon  had  been  observed  in  the  stud 
of  cellular  overgrowths  produced  by  virus  infections.  As  to  the  therapeuti 
possibility  of  affecting  cancer  growth  by  varying  the  oxygen  pressure  in  th 
inspired  air,  this  was  found  of  no  value,  even  within  the  limits  of  safety.— 
Rep.  Cancer  Res.  Fd,  1927-28,  Brit.  med.  J.,  ii/1928,  1018. 

Cancer  appears  to  be  developed  in  precipitated  glycogen  in  the  liver  or  othe 
organ.  As  the  glycogen  cannot  be  taken  up  by  the  normal  cell  tissue  it  is  broker 
down  and  used  by  a  dissipated  sperm  cell  or  species  of  yeast  cell.  It  may  b 
precipitated  along  with  fibrin  by  a  blow  especially  if  situated  near  a  vein.  Whei 
a  growth  starts  changes  take  place  in  composition  of  the  bile  salts,  the  patien 
becoming  yellow  or  white  in  complexion.  Cancer  appears  to  be  an  asexua 
reproduction  of  the  body. — Sir  G.  T.  Beaton,  Lancet,  ii/ 1922,  655. 

The  Gene  Mutation  Theory  offers  a  reasonable  means  of  interpreting  man; 
of  the  ascertained  facts  about  new  growths.  Good  results  are  being  obtained  ii 
experimental  animals  with  the  euglobulin  fraction  of  anti-cancer  serum  fron 
sheep,  which  causes  first  the  local  destruction  of  tumour  cells  and  then  cause 
an  increased  resistance  resulting  in  a  local  cure. — Brit.  med.  J.,  ii/ 1 932,  117. 

It  is  useless  to  look  for  the  cause  of  malignant  disease  in  the  growth  itseli 
and  the  existing  cause  will  eventually  be  found  either  in  the  blood  or  carried  b; 
the  blood — probably  some  minute  biochemical  change  affecting  reaction  o 
the  blood  on  certain  types  of  cell,  cells  that  have  suffered  from  a  source  o 
irritation  or  which  are  undergoing  degenerative  changes  at  the  end  of  natura 
functional  activity. — A.  E.  Barclay,  J.  Amer.  med.  Ass.,  ii/ 1925,  1715. 

On  the  Nature  of  Itnmunity  to  Implanted  Malignant  Tumours 
Immune  animals  inoculated  with  any  transplanted  tumour  produce  antibodie 
toxic  to  a  wide  range  of  malignant  growths.  The  serum  alone  in  the  case  o 
an  animal  immunised  against  a  heterologous  tumour,  is  lethal  to  in  vitro  culture 
of  the  antigenic  tumour  when  sufficient  complement  is  present,  but  the  serun 
of  an  animal  immunised  against  an  homologous  tumour  only  kills  cultures  of  th 
antigenic  tumour  in  the  presence  of  leucocytes  appropriately  conditioned,  or  o 
some  secretion  from  the  latter.  Thus,  any  malignant  cell  growing  in  a  rat  ij 
in  the  absence  of  leucocytes,  quite  undamaged  by  antibodies  present  in  this  o 
any  other  rat’s  serum.  Leucocytes  only  form  their  special  cytase  when  extra 
vasated,  partial  anaerobiosis  probably  being  the  determining  factor. — T.  Lums 
den,  Lancet,  i/1927,  122. 

In  “Protists  and  Disease.”  1922,  Jackson  Clarke  tells  how  in  water-culturt 
of  Molluscum  contagiosum  the  diagnostic  corpuscles  go  through  change: 
which  prove  them  to  be  parasitic  protists,  and  he  names  the  species  Plassomyx 
contagiosa,  and  the  group  to  which  they  belong  Plassomyxineas.  Comparatfv 
study  showed  them  to  be  nearly  related  to  Synchytrium,  a  genus  of  fungi  parasit: 
in  the  epidermal  cells  of  plants.  In  certain  stages  they  are  in  the  plasson  stat 
i.e.,  the  same  state  as  true  nucleoli  or  karyosomes.  At  other  stages  they  ai 
nucleated;  or  again,  motile,  as  spironemes.  In  the  Plassomyxineae  he  includ< 
the  causal  agents  of  smallpox,  hydrophobia,  syphilis  and  the  common  spot 
taneous  human  cancers  and  sarcomas.  P'rom  X-ray  and  some  other  epitheliomi 
plassomyxines  are  absent,  and  for  such  growths  the  term  “imitation-cancer” 
used.  This  interpretation  is  opposed  to  that  involved  in  the  term  “cancer  cell1 
it  is  in  harmony  with  results  obtained  by  therapeutic  doses  of  X-ray,  radiur 
Coley’s  fluid,  etc. — Lancet,  ii/ 1921 ,  495. 

Diagnosis  of  Cancer 

Bendien’ s  Test .  The  test  is  based  on  a  flocculation  reactio 
which  occurs  when  a  solution  containing  mixtures  of  sodim 
vanadate  and  acetic  acid  in  slightly  varying  proportions  is  adde 
to  the  serum.  20  different  solutions  of  these  sodium  vanadal 
and  acetic  acid  mixtures  are  placed  in  test-tubes  containin 
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equal  amounts  of  normal  human  serum,  b  locculation  begins  in 
the  tuoe  containing  mixture  No.  6,  rises  to  a  maximum  in  mixtures 
14  and  1 5  and  then  diminishes  to  the  end  of  the  series,  disappearing 
in  No.  20.  If  the  serum  has  been  inactivated  previously  by  heating 
to  56°  for  half  an  hour  the  flocculation  does  not  begin  in  No.  6 
but  only  in  7.  Bendien  concludes  that  in  certain  pathological 
conditions  a  new  type  of  protein  appears  in  the  serum,  which  he 
considers  is  confirmed  by  the  fact  that  the  flocculated  material 
gives  different  and  characteristic  pictures  on  spectrophotometric 
examination.  He  states  that  flocculation  below  mixture  6  indicates 
the  presence  of  cancer  or  tuberculosis  and  believes  that  a  disposi¬ 
tion  to  these  diseases  finds  expression  in  a  shift  of  the  flocculation 
reaction  which  differs  for  the  two  diseases. — Lancet ,  i/1931,  1096. 

The  spectrophotometric  test ,  employed  for  accuracy  of 
diagnosis  and  as  a  confirmation  of  flocculation,  is  a  highly 
technical  process.  The  precipitate  obtained  with  acetic  vanadate 
mixture  is  heated  to  56°  to  dissolve  what  Bendien  calls  “normal- 
labilin”  (a  protein  present  in  all  sera);  it  is  filtered  off,  weighed, 
and  suspended  in  NaHC03  (1  :  50).  Suspensions,  20  in  all,  of 
various  strengths,  are  submitted  to  spectrophotometric  examina¬ 
tion  and  20  photographs  of  the  ultra-violet  part  of  the  spectrum 
are  taken.  The  absorption  lines  are  plotted  on  a  chart  and  a  curve 
so  obtained  which  is  typical  of  cancer,  indicating  the  presence  of  a 
thermostable  orotein  peculiar  to  it. — A.  A.  Miller,  Lancet , 
ii/ 1931,  427. 


A  criticism  of  the  spectrophotometric  aspects  of  the  Bendien  Test. — h.  C. 
Smith,  E.  R.  Holiday  and  J.  Marrack,  Lancet ,  ii/ 1 93 1 ,  507;  ibid.,  714. 

The  investigation  Committee  of  the  British  Empire  Cancer  Campaign  con¬ 
cludes  that  Bendien’s  method  of  diagnosis  cannot  at  the  present  time  be  accepted 
as  reliable. — C.  Gordon- Watson,  Lancet ,  ii/ 1931,  825.  . 

A  Quantitative  modification  of  the  Bendien  reaction  described  and 
the  results  of  600  tests  detailed.  Will  differentiate  malignant  from  non-malignant 
conditions  in  at  least  95%  of  cases,  clinical  malignancy  and  degree  of  positiveness 
closely  corresponding.  The  test  is  of  no  value  in  attempting  to  dinerentiate 
malignancy  from  pregnancy  or  to  diagnose  malignancy  in  a  pregnant  woman. 
A  delicate  and  reliable  test,  more  satisfactory  as  a  laboratory  technique  than  any 
other  at  present  available  and  should  be  of  value  as  a  clinical  aid  to  diagnosis 
and  prognosis  of  malignancy  especially  in  early  cases.  E.  Cronin  Uowe,  n  . 
med.  J.,  i/1933,  407.  See  also  ibid.,  484,  485,  536,  764. 

The  Cronin  Lowe  Serum  Reaction,  studied  in  an  examination  of  59  pat  io- 
logical  cases,  gave  correct  diagnosis  in  only  60%  ot  cases.  The :  me  o 
diagnostic  value. — J.  Paterson  and  J.  Adler,  Brit.  med.  T,ii/ 19  >  •  ..  .  . 

to  confirm  Cronin  Lowe’s  claims. — W.  G.  Listen  and  W.  tO.  Kerma  *  •» 

1189;  see  also  R.  E.  Jones  and  D.  L.  Woodhouse,  ibid.,  1190;  E.  JN.  Aliott, 

ibid.,  1 190.  , 

The  control  of  prophylactic  X-ray  treatment  of  Jreast  cancer  by 
Cronin  Lowe’s  modification  of  Bendien’s  Test.  addition  ^as  -m_ 

positive  in  all  cases  showing  clinical  activity  (where  X-ray  Keen  Dositive 

proved  the  blood  picture  but  not  made  it  fully  normal)  it  has  *  some  of 

in  some  post-operative  cases  showing  no  clinical  evl<^e?ce  A  /  ;n’  others  im- 

which  a  satsifactory  blood  picture  has  been  restored  by  -  Y  >  ,  actjon  and 

provement  only.  The  favourable  response  is  due  to  some  %  ,  ‘  v_rav  dosage  for 
is  brought  about  by  small  repeated  doses  over  a  wide  e  d.  add  test 

constitutional  purposes  requires  individual  control.  .  •  Staees  there  is 

really  gives  an  indication  of  metastatic  activity  in  its  m  • _  P  ^  .  med.  J.. 

a  chance  of  doing  something  in  time.— F.  Hernaman-Johnson,  Brit.  mea.  , 

ii/ 1 934,  534;  see  also  E.  Cronin  Lowe,  ibid.,  610. 
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Diagnosis  of  cancer  by  serum  reactions. — J.  A.  Shaw-Mackenzie,  Lancet 
ii/ 1 922,  759. 

Cancer  and  some  of  its  significant  chemical  reactions.  There  is  evidence  o 
increase  of  cholesterol  in  the  serum  of  carcinomatous  patients  and  alteratior 
in  metabolism  of  fats  and  lipoids. — H.  G.  P^eeves,  Lancet ,  ii/ 1 924,  726. 

New  flocculation  reaction  in  malignant  disease. — H.  J.  B.  Fry,  Brit.  vied.  J . 
ii/ 1925,  4. 

The  determination  of  the  serum  bilirubin  and  the  phenoltetrachlorphthaleir 
test  promise  to  be  of  assistance  in  the  study  of  patients  with  abdominal  car¬ 
cinoma  and  suspected  malignant  disease  of  the  liver. — per  Practitioner,  i/1926 
170. 

The  Botelho  Reaction  is  based  on  the  fact  that  with  an  acidified  solution 
of  iodine,  cancerous  serums  give  a  permanent  precipitate  in  the  presence  oi 
definite  quantities  of  the  reagent;  if  physiological  salt  solution  is  added  the 
results  vary  with  the  degree  of  dilution — a  positive  result  obtaining  with  dilute 
serum,  and  a  negative  with  concentrated  serum;  more  definite  results  obtainec 
by  using  serum  with  ascertained  protein  content  (78%  to  80%).  Tedesco- 
Polack’s  modification  said  to  yield  more  definite  and  constant  results,  uni¬ 
formity  in  the  protein  being  secured  by  preliminary  correction  of  the  refractive 
index  of  the  serum  by  means  of  the  refractometer;  the  reaction  is  easy  of  manipu¬ 
lation  and  interpretation. — Brit.  med.  J.,  i/1927,  109.  See  also  Lancet,  i/1926, 
1157. 

A  series  of  papers  on  early  diagnosis:  skin,  J.  M.  H.  Macleod;  tongue,  D.  C.  L. 
Fitzwilliams;  stomach,  T.  Izod  Bennett;  throat,  L.  Colledge;  mediastinum,  lung 
and  pleura,  L.  S.  T.  Burrell;  colon,  W.  H.  Ogilvie;  rectum,  Sir  C.  Gordon- 
Watson;  breast,  G.  Keynes;  uterus,  W.  F.  Shaw;  bone,  E.  P.  Brockman;  bladder, 
A.  E.  Roche;  prostate,  H.  P.  Winsbury- White ;  testicle,  C.  Hope  Carlton. — 
Practitioner, ,  i/1933,  113-232. 

Diagnosis  of  Carcinoma  of  the  Stomach.  SirW.  I.deC.  Wheeler  stated 
that  X-ray  examination  was  the  best  method  of  diagnosis- — analysis  of  gastric 
contents  and  fractional  test-meal  of  little  value.  Venous  thrombosis  a  valuable 
sign  of  early  carcinoma  of  the  stomach.  If  there  were  no  gain  in  weight,  aftei 
medical  treatment,  malignant  disease  should  be  suspected  and  exploration  was 
more  than  justified.  E.  I.  SPRIGGS  agreed  as  to  the  importance  of  X-ray  examina¬ 
tion,  and  gave  an  account  of  the  clinical  manifestations.  A.  F.  Hurst  considered 
the  presence  of  blood  in  every  part  of  a  fractional  test-meal  evidence  of  malignant 
disease,  unless  there  had  been  recent  haemorrhage  from  an  ulcer.  Charactei 
of  “resting  juice.”  The  stomach  should  be  completely  evacuated  before  the 
meal.  The  “juice”  often  does  not  exceed  50  ml.  in  normals.  More  than  50  ml. 
and  certainly  more  than  100  ml.,  suggests  presence  of  some  difficulty  in  gastric 
evacuation.  Test  for  starch.  If  free  hydrochloric  acid  is  present,  an  ulcer  is 
probable  cause.  If  there  is  no  free  acid,  and  especially  if  the  material  removed  is 
uniformly  thick,  a  growth  is  almost  certainly  present,  especially  if  foul  odoui 
and  containing  excess  of  organic  acids.  Acidity:  In  a  consecutive  series  of  1000 
fractional  test-meals  complete  achlorhydria  was  found  in  15-2%.  The  presence 
of  free  hydrochloric  acid  cannot  be  regarded  as  evidence  against  the  diagnosis 
of  a  growth.  Blood:  Constant  presence  of,  in  association  with  achlorhydria,  onl> 
observed  in  cancer  of  the  stomach.  A  skilled  radiographer  could  show  ar 
abnormality  of  the  stomach  in  100%  of  cases  of  malignant  disease.  Occult  blooc 
was  present  in  100%  cases  and  should  always  be  examined  for;  it  was  neve] 
present  in  normal  people. — B.M.A.  discussion,  Lancet,  ii/ 1 925,  379;  Brit 
med.  J.,  ii/ 1 925,  379. 

Early  Recognition  of  Cancer  of  the  Stomach. — (International  Conferenc( 
on  Cancer,  London,  July  1928).— Sir  Berkeley  Moynihan  stated  that  then 
were  no  symptoms  pathognomonic  of  carcinoma  in  any  of  its  stages;  the  symptom: 
were  only  suggestive,  not  conclusive.  Examination  by  the  radiologist,  and  by  th< 
chemist  for  blood  in  the  faeces  must  be  insisted  on.  A.  F.  HURST:  Achlorhydri: 
wras  not  the  result  of  carcinoma  of  the  stomach  but  preceded  its  development 
Many  cases  of  achlorhydria  were  due  to  chronic  gastritis  which  "was  founc 
present  in  almost  all  cases  of  carcinoma  of  the  stomach.  A.  J.  Walton:  The  hop* 
for  greater  success  lay  not  only  in  a  wider  recognition  of  the  early  symptoms 
but  in  a  subjection  of  chronic  ulcers  in  patients  between  40  and  60  instead  o 
prolonged  medical  treatment.  D.  P.  D,  Wilkie:  The  employment  of  a  bariun 
meal  X-ray  examination  in  all  cases  of  obscure  ill-health  would  reveal  early  cases  o 
carcinoma  when  present,  though  clinical  signs  and  symptoms  were  stil 
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indefinite.  T.  Izod  Bennett  (London V  A  careful iv  a 

yielded  a  reliable  diagnosis  in  more  than  90°/  of  all  ^  ^pSInc  an^Ysls 

ii/ 1 928,  105-109,  165-173.  /o  0t  a11  cases .—Brit.  med.  J., 

Oleic  Acid  ftdethod  of  Diagnosis  of  m< 

of  Hiibl’s  iodine  solution,  necessary  beyond  the  normal  The  f.mount 

gastric  contents  after  a  trial  meal,  indicates  oleic  acid.  *  ’  °Perating  on 

One  of  the  early  signs  of  cancer  of  the  stomach  is  a  rapid  falling  off  in  the 

s1^r^?ILCWil^o^— “  ™ch  “d.- 

on  which  a  diagnosis  can  be  made,  cSm  The 

different  stomach  conditions  are  too  variable  to  be  pathognomonk  in  their 
value. — M.  G.  Henderson,  Practitioner,  ii/ 1 929,  361.  th  r 

p  FjP_furtller  details  re  Test  M<?als  see  section  on  Stomach  Contents  Examination, 

Occult  Bleeding.  Even  a  repeatedly  negative  test  for  occult  bleeding  does 
not  rule  out  cancer  of  the  stomach,  especially  when  cancer  of  the  pylorus  is 
suspected.  E.  Meulengracht  and  J.  Jensen,  J.  Amer.  med.  Ass,,  i/1929,  698. 
For  methods  of  detection  see  section  on  Examination  of  Feeces,  p.  355. 

•  ofl^anoo/  hfaS  n°  spfecifif  relation  to  cancer  of  the  stomach  but  it  occurs 
m  OU  /0  to  / 0  /0  of  cases  of  gastric  cancer  and  in  only  approximately  5%  of  cases 
su5fring  from  all  other  diseases  combined.  A  positive  lactic  acid  test,  while  not 
pathognomonic  of  cancer,  is  unquestionably  a  helpful  diagnostic  sign  and  all 
patients  in  whom  it  can  be  demonstrated  should  be  regarded  as  potential 
sufferers  from  gastric  cancer  till  the  diagnosis  is  disproved  by  radiological 
examination  and  an  alternative  explanation  for  the  achlorhydria  and  stasis 
substituted. — U.  S.  P.  Davidson  and  A.  Calder,  Practitioner,  ii/ 1 932,  605. 

For  methods  of  detection  see  section  on  Stomach  Contents  Examination,  p.  360. 


Treatment  of  Cancer 

Anti-cancer  Serum .  By  repeated  injection  of  finely  divided 
mouse  carcinoma  into  a  rat  or  rabbit  a  concentration  of  antibodies 
can  be  obtained  in  the  serum  which  will  kill  cancer  cells  in  vitro. 
Experiments  on  rats  showed  that  the  antiserum  is  definitely  toxic 
and  irritant,  gives  some  cures  in  inoculated  tumour  and  confers 
immunity.  It  is  suggested  that  it  might  be  possible  to  use  an 
antiserum  to  prevent  recurrence  of  tumour  after  incomplete 
surgical  removal. — T.  Lumsden,  Lancet ,  i/1925,  383  and  Lancet. 
ii/ 1 925,  539. 

Dr.  T.  Lumsden  has  demonstrated  an  antibody  in  the  serum 
of  rats  with  Jansen  rat  sarcoma  in  which  a  tumour  has  failed  to 
grow  or  has  regressed,  after  which  a  suspension  of  the  tumour  is 
repeatedly  administered  by  intraperitoneal  injection.  The 
antibody  is  present  in  less  amount  in  the  serum  of  rats  in  which 
tumours  are  regressing,  without  artificial  immunisation,  but  not 
in  the  serum  of  normal  rats  or  of  those  bearing  an  actively  growing 
tumour.  The  presence  of  this  antibody  is  demonstrated  by 
adding  the  serum  to  cultures  of  the  growth,  the  consequence 
of  which  is  that  movement  of  the  cells  ceases  and  a  series  of 
changes  follows  which  indicate  unmistakably  that  these  cells  are 
dead.  The  chief  difficulty  in  the  interpretation  of  these  findings 
is  that  the  Jansen  rat  sarcoma  is  a  tumour  which  frequently 
regresses — is  it  possible  therefore  to  apply  these  findings  to 
human  cancer  in  which  regression  very  rarely  occurs? — Leader, 
Brit.  med.  J.,  i/1935,  114. 
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Fichera*s  Biological  Therapy.  From  experimental  evidenc 
that  the  tumour  growth-inhibiting  organisms  par  excellence  ar 
the  spleen,  the  thymus,  and  the  bone-marrow,  extracts  of  thes 
(and  of  lymph  glands  taken  from  freshly-killed  calves)  ar 
prepared  in  saline  in  the  presence  of  thymol  and  toluol  in  a: 
incubator  for  1  week  to  2  months.  Intravenous  or  intramuscula 
injections  of  1  ml.  are  given  twice  weekly  for  several  months 
In  9%  of  100  inoperable  cases  the  tumour  disappeared  (in 
cases  a  3-years’  cure,  and  in  7  a  2-years’  cure),  in  8%  there  wa 
partial  regression  or  condition  remained  stationary,  and  in 
further  20  cases  improvement  was  claimed.  40  of  the  patient 
died,  and  in  20  the  tumour  was  advancing. — Klin.  Wschr .,  Dec 
1933,  1957;  per  Brit.  med.  J .,  i/1934,  66. 

Four  injections  gave  almost  complete  relief  of  pain  in  inoperabl 
carcinoma  of  stomach,  where  morphine  failed.  Relief  continue* 
till  death. — Max  Honigsberger,  ibid.,  132. 

Treatment  by  connective  tissue  extracts  is  based  on  th 
theory  that  the  excessive  growth  of  cells  is  controlled  by  substance 
secreted  in  the  connective  tissue  of  their  area.  It  is  postulate* 
that  a  factor  exists  to  inhibit  the  tendency  of  living  cells  to  re 
produce  themselves  indefinitely  and  this  inhibitory  factor  may  b 
an  enzyme,  whose  major  function  is  lipolytic,  and  which  j 
secreted  in  the  connective  tissues  and  functions  to  the  bes 
advantage  in  the  area  of  its  secretion.  Treatment  consists  i 
introducing  this  essential  substance  into  the  carcinoma  by  intra 
venous  administration  of  an  extract  of  connective  tissue  derive 
from  an  area  in  the  pig  or  cow  corresponding  to  that  of  th 
primary  growth  of  the  patient.  Encouraging  results  in  13  cases 
The  patient  loses  his  cachectic  appearance  and  the  carcinom 
diminishes  in  size  and  becomes  attenuated  in  vigour. — H.  Sear) 
Baker,  Lancet ,  ii/ 1 933,  643. 

Susman’s  Method.  Based  on  the  hypothesis  that  in  cancer  cases  there 
over-activity  of  the  anterior  pituitary,  under-activity  of  the  posterior  pituitar 
and  an  increased  demand  for  carbohydrate,  cases  of  malignant  growth  in  tl 
human  subject  were  treated  with  posterior  pituitary  extract  (0-5  to  2  ml.  dail; 
or  with  posterior  pituitary  extract  and  Theelin  (0*25  to  0-5  ml.  daily)  the  latt 
on  the  theory  that  an  extract  of  the  ovary  would  neutralise  the  hormone  from  tl 
anterior  pituitary.  The  patients  were  kept  on  a  diet  low  in  carbohydrate.  Foi 
cases  treated  with  Pituitrin  alone  showed  some  temporary  regression  of  tl 
growth.  Five  cases  treated  with  Pituitrin  and  Theelin  showed  some  improvemer 
— W.  Susman,  Brit.  med.  J .,  ii/ 1 93 1 ,  794. 

Treatment  of  carcinoma  by  injections  of  posterior  pituitary  extract  and  Theel 
was  considered,  in  some  instances,  to  have  a  controlling  effect  on  the  growth 
the  tumour. — S.  W.  Houston  and  J.  Miller,  Trans.  Roy.  Soc.  Can.,  193 
Section  5. 

Nine  cases  treated  after  Susman’s  method  at  the  Middlesex  Hospital,  with  i 
benefit,  except  that  in  one  case  of  epithelioma  of  the  mouth  there  was  diminutk 
of  the  oedema  of  the  tongue  overlying  the  growth.  In  no  case  was  life  prolonge 
nor  was  there  regression  of  any  of  the  growths. — W.  Riches  and  M.  Kremt 
Brit,  tried.  J.,  i/1932,  877. 

Snake  Venom.  Analgesia  lasting  for  48  hours  after  injection  in  26  cas 
of  the  venom  of  Viper  a  arnmodytes  subcutaneously  in  the  arm  or  thigh  of  tl 
diseased  side  every  second  day.  The  dose  was  5  to  10  mouse  units — one  mou 
unit,  based  on  a  mouse  weighing  15  g.,  containing  0-00002  g.  of  the  venom.- 
J.  Korbler,  Klin.  Woch.,  Aug.  18,  1934,  per  Brit.  med.  J.  Epit.,  ii/ 1934,  82. 
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Coley  s  Fluid  is  prepared  by  cultivating  the  streptococcus  of  ervsinelas  in 
bouillon  ten  days  B.  prodigiosus  is  added,  and  the  two  are grown together  for 
ten  days.  The  culture  is  then  killed  at  60°.  B.  prodigiosus  hlsTcuraffve  effS 
on  tumours,  and  intensifies  the  virulence  of  the  toxins  of  erysipelas 

The  method  was  founded  on  the  occurrence  of  retrogression  in  and  dis¬ 
appearance  of,  inoperable  sarcomata  as  a  sequel  to  attacks  of  erysipelas  Six 
weeks  to  three  months  treatment  generally  sufficient. 

Coley’s  Fluid  (of  red  colour)  is  supplied  in  phials  of  2  ml.  Dose:  f  minim 
at  first,  injected  into  the  tumour,  or  *  minim  if  injected  elsewhere  diluted  with 
sterile  distilled  water,  gradually  increased,  e.g.,  bv  f  or  |  minim ’daily  unTi  a 
temperature  of  102°  to  104°F.  is  produced.  4  2  Gaiiy’  Unt,i  a 

13^3%  ^ycerin^118  600  milli°n  streptococci>  °,25%  B •  Prodigiosus  protein,  and 

Coley  pointed  out  the  necessity  of  following  up  this  small  dose  by  alternate 
local  and  systemic  injections,  also  injections  must  be  given  until  ah  reaction 
has  calmed  down  and  the  temperature  fallen. 

Mixed-cell  sarcoma  treated  locally;  excision  and  Coley’s  Fluid  i  to  3  minim 
doses,  successful. — Brit.  med.  J .,  ii/ 1913,  1484. 

Chemotherapy .  Prof.  Blair  Bell,  speaking  at  the  International  Con- 
terence  on  Cancer,  London,  July  1928,  said  that  in  the  synthetic  preparation 
of  a  chemotherapeutic  substance,  e.g.,  a  lead  complex,  not  only  ‘should  the 
specific  agent  in  regard  to  growth  and  the  malignant  cell  be  considered,  but  also 
the  special  chemical  constitution-function  of  the  tissue  in  which  the  neoplasm 
has  developed,  and  if  it  were  possible  to  make  a  lead  preparation  absolutely 
specific  for  any  one  type  of  malignant  growth  it  would  appear  that  that  prepara¬ 
tion  should  vary  according  to  the  original  tissue  from  which  the  neoplasm  had 
sprung.  It  had  been  found  that  lead  was  detrimental  to  the  cancer  cell  and  the 
effects  of  radiation  were  augmented  by  the  previous  use  of  lead.  There  was 
considerable  evidence  to  support  the  view  that  by  itself  lead,  even  in  the  crude 
preparations  now  used,  could  cause  disappearance  and  apparent  cure  of  malignant 
neoplasms  and  could  sometimes  beneficially  effect  leukaemia  and  other  neoplastic 
conditions.  Prof.  W.  J.  DiLLlNG  said  the  successes  obtained  by  lead  treatment 
were  greater  than  could  be  explained  by  spontaneous  arrest  or  other  causes. 
He  expected  a  substance  to  be  hit  upon  more  effective  than  lead — but  he  did  not 
expect  a  panacea.  The  aim  wras  to  find  something  which  would  retard  the  progress 
of  the  malignant  cell  without  damage  to  surrounding  tissues.  Basil  Hume: 
Results  with  the  lead  treatment  at  St.  Bart’s,  had  been  highly  unfavourable. 
Cases  so  treated  only  lived  for  an  average  of  13  weeks,  which  was  much  less  than 
their  average  expectation  of  life  had  they  not  been  so  treated.  Grave  health 
commenced  in  several  as  soon  as  treatment  begun.  Stanley  Wyard  concluded 
that  lead  was  of  absolutely  no  value.  A.  P.  Thomson  treated  55  cases,  with 
favourable  influence  in  15,  but  improvement  was  only  temporary.  Colloidal 
lead  better  than  lead  glycine  or  colloidal  lead  phosphate.  Prof.  Blair  Bell 
replied  to  the  criticisms  and  said  that  it  was  at  present  admittedly  a  crude  treat¬ 
ment.  Sir  Thos.  Horder  in  closing  the  discussion  said  that  the  differences  in 
results  with  the  lead  treatment  were  possibly  in  part  due  to  differences  of  tech¬ 
nique,  but  no  remedy  was  of  practical  value  where  the  margin  of  safety  between 
its  lethal  effect  on  the  vital  tissues  and  the  resorptive  effects  upon  the  growth  was 
less  than  that  which  admitted  of  reasonable  control.  He  felt  that  the  preparations 
of  lead  at  present  available  had  not  yet  arrived  at  the  point  of  safety  to  enable 
them  to  advise  their  patients  in  this  direction. — Brit.  med.  J.,  ii/1928,  105-109, 
165-173. 


Exacerbation  of  the  disease  following  the  attempt  to  combine  X-  or  radium- 
radiation  with  the  earlier  colloidal  lead  selenide  treatment  (D4S),  led  to  the 
elimination  of  lead  entirely — except  for  local  application  to  ulcerated  growths  of 
lead  amalgam  ointment — and  the  substitution  of  two  new  colloids:  a  sulphur-, 
selenium  colloid ,  “SSe,”  and  a  radio-active  selenium  colloid,  “ R.A.S., 
in  which  selenium  is  combined  with  feebly  radioactive  radium  residues,  radium-G 
and  higher  disintegration  products.  These  two  products  are  injected  intra- 
ivenously  alternately,  in  combination  with  X-ray  treatment.  Of  a  series  of  95 
i  unselected  cases,  untreatable  by  surgeon  and  radiologist,  approximately  20  /Q 
have  been  restored  to  health  and  of  the  remainder  a  considerable  fraction  have 
shown  temporary  improvement. — A.  T.  Todd,  Brit.  J.  Surg.,  1934,  619,  Brit, 
med.  J.,  i/1934,  1080. 
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Lead  in  ionic  form  is  too  toxic  for  general  application,  but  the  lead  complex 
employed  at  the  Liverpool  Medical  Research  Organisation  have  been  four 
quite  safe  and  gave  no  untoward  results  if  controlled  efficiently. — Brit.  vied,  j 
i/1935,  553. 

New  method  of  administering  heavy  metals.  The  patient’s  blood  wi 
drawn  off  into  sodium  citrate  solution,  the  corpuscles  were  centrifuge 
washed,  combined  with  the  metal,  washed  twice  or  three  times  until  the  supe 
natant  fluid  was  free  of  metal,  and  then  reintroduced  intravenously  in  a  salii 
suspension.  Animal  experiments  showed  that  it  was  possible  to  administ 
intravenously  in  this  way  doses  of  lead,  copper,  mercury,  and  other  mets 
three  to  five  times  as  great  as  would  kill  the  animal  if  they  were  introduce 
intravenously  in  ordinary  solution.  The  phenomenon  is  probably  a  surfa 
effect  of  the  nature  of  adsorption,  or  a  specific  combination  of  the  met 
with  some  constituent  of  the  envelope  of  the  corpuscle. — J.  L.  Jona,  Lanct 
ii/ 1928,  15. 

Injection  of  trypan  blue,  vital-newr-red  (Griibler),  colloidal  aluminiu 
hydroxide,  and  sulphur  were  all  found  to  cause  diminished  resistance  to  tumoi 
growth  in  mice,  and  there  was  no  evidence  of  any  inhibitory  action.  As  vario 
colloids  and  semi-colloids  are  being  tried  for  malignant  disease  in  man  from  tin 
to  time,  possible  injudicious  selection  of  the  material,  or  inaccuracy  in  dosag 
may  lead  not  to  alleviation  but  to  aggravation. — Ludford,  10 th  Sci.  Re 
Cancer  Res.  Fd,  Brit.  med.  J.,  ii/ 1 932,  766. 

For  details  of  the  earlier  work  with  lead  and  lead  selenide  in  the  treatme 
of  cancer ,  see  Vol.  1. 

Activated  Fluorescein.  Of  45  cases  treated  it  was  impossible  to  say  th 
the  use  of  fluorescein  had  influenced  the  action  of  the  radiation  in  the  slighte 
degree  though  some  cases  of  ulcerated  mammary  carcinoma  appeared  to  respor 
better.  No  differences  were  observable  in  response  of  mice  fed  with  fluoresce 
and  the  controls  but  it  appears  that  fluorescein  has  a  mild  antibacterial  actic 
which  may  sometimes  turn  the  scale  a  trifle  in  the  patient’s  favour. — H.  , 
Colwell,  Brit.  vied.  J.,  i/1933,  457.  See  replies  by  S.  M.  Copeman  and  < 
Gouldesbrough,  ibid.,  585. 

For  earlier  zvork  on  activated  fluorescein  see  Vol.  I. 

Butyric  Acid — used  in  the  form  of  a  50%  mixture  of  kieselguhr  powd 
and  butyric  acid — has  a  markedly  selective  and  destructive  action  on  canc 
tissue,  while  it  has  a  much  less  injurious  effect  on  normal  tissues.  It  is  useful 
cleaning  up  fungating  malignant  ulcers  and  rendering  them  suitable  for  tree 
ment  by  surgery  or  radium.  It  can  be  made  to  destroy  and  delay  the  spread 
growths  in  inoperable  cancer  of  the  rectum  and  stomach  and  it  destroys  supe 
ficial  papillomata. — James  Watson,  Lancet,  i/1933,  746. 

Chloracetic  Acids.  The  trichlor  substitution-product  was  described  1 
Prof.  Heidenhain,  for  histology,  in  1905,  as  a  good  tissue-fixing  material, 
penetrates  even  large  masses  of  tissue  and  is  useful  for  demonstrating  t 
structure  of  epithelial  organs.  Roberts  found  it  clinically  of  great  value  f 
rodent  ulcer  and  benign  epitheliomata  and  this  biochemical  research  sho^ 
that  it  possesses  both  hydrophilic  and  oleophilic  properties  and  dissolves  lipoic 
Experiments  on  carbohydrates  and  the  parenchyme  of  fruits  are  detailed,  and  t 
reactions  of  normal  and  pathological  skin  in  a  variety  of  affections.  The  thei 
peutic  effect  in  rodent  ulcer  and  other  epithelial  growths  is  distinguished  1 
solidification  of  the  cell  contents,  with  inhibition  of  leucocytes  and  wat 
transudation. — H.  L.  Roberts,  Brit.  J.  Derm.,  1926,  323-334,  375-391. 

Sodium  Oleate. — Good  results  obtained  by  combined  treatment  wi 
intravenous  injections  of  2  ml.  of  2%  sodium  oleate  (warmed  previously 
30°),  and  oral  administration  of  a  titanium  lipase  compound,  obtained  by  t 
action  of  a  10%  solution  of  titanium  tetrachloride  on  an  aqueous  solution 
lipase  prepared  by  the  Willstaetter  method. — D.  Gardner,  J.  trop.  Med.  ( Hyg 
1928,  195. 

Calcium  Gluconate.  Pain  relieved  by  calcium  gluconate  intravenous 
(for  rapid  action)  or  intramuscularly  (in  1  g.  doses)  and  in  addition  large  dos 
(2  g.  thrice  daily)  by  mouth,  together  with  cod-liver  oil  to  stimulate  the  activity 
the  calcium.— R.  J.  Behan,  Amer.  J.  Surg.,  Aug.,  1932,  per  Practitioner,  ii/19* 
419. 

Urea.  The  offensive  odour  of  a  sloughing  cancer  in  the  terminal  stag 
may  be  greatly  reduced  by  packing  the  wound  with  urea  crystals.  Althou 
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these  dissolve  in  a  few  minutes  the  offensive  smell  becomes  less  with  each 
application.  Occasionally  there  may  be  pain  in  the  wound  after  several  davs’ 
treatment,  but  this  can  be  relieved  by  morphine. — W.  M.  Millar  J  Amer  med 
Ass.,  i/1933,  1684. 

X-ray  and  radium  treatment  is  described  under  X-ray  and  radium  therapy 
see  this  volume,  pp.  705  et.  seq. 

Cancer  Statistics 

Death  rate.  The  death-rate  per  100,000  in  1926  was  1362,  as  compared 
with  1336  in  1925,  1297  in  1924,  and  1267  in  1923.  These  figures  do  not 
indicate  an  actual  rise  in  incidence  but  that  important  factors  in  the  apparent 
rise  are  more  accurate  diagnosis,  improved  certification  of  causes  of  death,  and 
increased  longevity  resulting  in  a  greater  number  of  people  reaching  the  age 
period  of  cancer  than  formerly. — Sir  George  Newman’s  Report  for  1926,  Brit, 
med.  J.,  ii/ 1927,  499.  See  also  D.  F.  Shearer,  Lancet,  i/1928,  1225. 

Half-a-million  people  die  of  cancer  every  year,  of  which  Europe  is  responsible  for 
300,000  and  N.  America  for  95,000.  England's  figure  is  45,000,  France  24,000, 
Italy  27,000,  and  Argentina  5,696. — per  J.  Amer.  med.  Ass.,  ii/ 1 925,  1263. 

Natural  duration.  From  an  analysis  of  4,238  cases,  Major  Greenwood 
{Rep.  publ.  Hlth  med.  Subj.,  Lond.,  No.  33,  1926)  states  that  the  mean  duration 
in  months  for  seven  primary  sites  was  found  to  be  38-3,  20-9,  26-7,  16-5,  12-0, 
14-5,  and  16-8  respectively  in  cancer  of  the  breast,  uterus,  rectum,  tongue  and 
mouth,  oesophagus,  larynx,  and  stomach.  There  seems  to  be  little  relation 
between  the  age  of  onset  and  the  duration.  A  Survivorship  Table  has  been 
constructed  calculating  the  chances  of  survival  from  0  to  6  years  after  the  onset 
of  cancer  in  each  region  in  untreated  cases.  The  normal  expectation  of 
life  of  a  woman  of  55  is  18-87  years,  that  of  a  woman  with  untreated 
cancer  of  the  breast  is  3-25  years;  that  of  one  operated  on  under  “average” 
conditions  is  5-74  years,  and  of  one  operated  on  under  the  best  conditions  12-93 
years.  Resort  to  early  operation  for  cancer  of  the  breast  would  add  thousands 
of  years  to  the  active  life  of  the  nation. — Lancet,  ii/ 1 926,  188. 

Statistics  compiled  from  records  of  Middlesex  Hospital  over  a  period  of  40 
years.  Two  facts  emerge:  (1)  the  earlier  the  age  of  onset,  the  shorter  the  total 
duration  of  the  untreated  disease;  (2)  the  natural  duration  of  cancer  at  one  and 
the  same  primary  site  is  longer  in  the  female  than  in  the  male. — W.  S.  Lazarus- 
Barlow,  Brit.  med.  J.,  ii/ 1 924,  266. 

From  statistics  based  on  2000  cases  (1900-1924)  at  the  Cancer  Hospital, 
S.  Wyard  concludes  that  no  confirmation  is  given  to  the  views  of  Lazarus- 
Barlow,  and  that  the  duration  of  life  appears  fairly  even  throughout  all  the 
age  periods.  Neither  do  the  statistics  indicate  that  the  duration  of  life  is  greater 
in  females  than  in  males. — Brit.  med.  J.,  i/1925,  206-7. 

Cancer  of  the  Breast.  The  normal  duration  of  unoperated  cases  (from 
onset  to  death)  averages  3  years,  and  that  of  operated  cases  averages  5  years. — 
S.  Wyard,  Lancet,  i/1925,  1181. 

A  50%  reduction  in  mortality  from  cancer  of  the  breast  and  uterus  could  be 
achieved  with  present  methods  if  all  women  would  attend  for  radical  operation 
at  an  early  stage  of  the  disease.  At  present  the  condition  of  little  more  than 
half  the  applicants  is  operable.  Confirmed  statistically  on  calculations  based 
on  survivals  among  known  cases. — Lancet,  i/1927,  303. 

Incidence.  The  stomach  is  the  seat  of  the  disease  in  nearly  22%  of  the 
fatal  cases  in  males  in  England  and  Wales.  In  females  the  generative  and  mam¬ 
mary  organs  are  affected  in  more  than  two- fifths  of  the  total  cases. 

In  regard  to  the  bowel,  pancreas  and  prostate,  cancer  is  relatively  more 
common  in  people  of  high  social  status. — Pharm.  J.,  i/1926,  293. 

Carcinoma  of  the  oesophagus  accounts  for  a  proportion  of  all  cases  of  malignant 
disease  variously  estimated  at  from  4%  to  6%,  the  annual  mortality  from  the 
disease  in  this  country  being  about  1600,  of  whom  1200  are  males  and  4 
females — it  may  be  regarded  as  essentially  a  disease  of  elderly  men,  in  wnicn 
80%  of  the  cases  occur  at  or  below  the  bifurcation  of  the  trachea.  H.  b. 
Souttar,  Brit.  med.  J.,  ii/ 1934,  797.  .  , 

Predisposing  Causes.  From  a  study  of  the  cancer  statistics  or  Eng  an 
and  Wales,  Holland  and  Italy,  the  Sub-committee  is  satisfied  that  childbearing 
does  not  predispose  the  woman  to  cancer  of  the  breast  and  uterus.  1  ne  mgner 
incidence  of  cancer  of  the  uterus  upon  married  women  is  the  consequence  o 
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the  immediate  effects  of  a  single  parturition,  and  women  who  have  borne  mar 
children  are  less,  rather  than  more,  iiable  to  cancer  of  the  uterus  than  marrie 
women  who  have  borne  few  children. — The  League  of  Nations  Canct 
Inquiry,  Brit.  med.  J.,  i/ 1 926,  161. 

There  is  no  evidence  to  show  that  cancer  is  infective  or  contagious,  nor  hi 
it  been  proved  that  hereditary  disposition  is  of  practical  importance,  or  th; 
any  particular  article  of  food  increases  or  decreases  an  individual’s  liability,  c 
that  any  danger  exists  in  inhabiting  houses  in  which  cancer  happens  to  ha\ 
been  exceptionally  common. — -Min.  of  Health  Report,  Aug.  14th,  1923. 

“The  transference  of  cancer  from  one  individual  to  another  must  be  rathe 
rare,  if  taking  place  at  all,”  and  cancer  certainly  does  not  show  a  marke 
preference  for  certain  families. — J.  Thoner  (from  continued  observations  i 
Norway),  Lancet,  i/1925,  399. 

The  statistical  association  of  cancer  mortality  and  goitre. — P.  Stocks,  Bri 
med.  J.,  i/1925,  84. 

From  experiments  and  observations,  it  appears  that  a  predisposition  to  canct 
may  be  transmissible  by  heredity. — P.  Lockhart-Mummery,  Lancet,  i/1925,  42' 

An  interesting  point  raised  in  a  Supplementary  Report  (No.  47)  to  Re, 
publ.  Hlth  med.  Subj.,  Lond.,  No.  40,  on  Cancer  of  the  Uterus,  is  the  possib 
association  of  cancer  of  the  uterus  with  miscarriage.  It  seems  evident  froi 
the  figures  that  the  early  termination  of  pregnancy  before  the  foetus  is  viable  h; 
a  definite  association  with  the  occurrence  of  cancer  of  the  cervix. — Brit.  me< 
J.,  i/1928,  69  ;  see  also  Min.  of  Health  Memorandum,  ibid.,  24. 

Epidemiology .  A  report  on  the  geographical  distribution  of  canct 
mortality — result  of  a  questionnaire  sent  out  in  1923  by  the  Office  Inte: 
national  d’HygLne  Publique.  There  is  almost  unanimous  belief  that  mortalil 
from  cancer  is  on  the  increase,  Norway  alone  not  subscribing  to  this  belief.- 
Lancet,  i/1924,  352. 

Incidence  of  cancer  in  Egypt — an  analysis  of  671  cases. — R.  V.  Dolbey  ar 
A.  W.  Mooro,  Lancet,  i/1924,  587. 

Researches  on  the  epidemiology  of  cancer  in  Iceland  and  Italy. — L.  V 
Sambon,  J.  trop.  Med.  ( Hyg .),  1925,  39-71. 

Special  cancer  number.  Observations  and  researches  on  the  epidemiolot 
of  cancer  in  Holland  and  Italy  (May-September,  1925). — L.  W.  Sambo 
J .  trop.  Med.  (Hyg.),  1926,  233-287. 

Cerebrospinal  Fever 

For  a  detailed  account  of  characters,  types  of  the  Meningococcu 
Bacteriology  and  Diagnosis,  Treatment  and  Disinfection  < 
Carriers,  and  Antimeningococcic  Serum,  see  Vol.  I,  p.  904  et  se< 
The  meningococcus  is  a  very  slightly  pathogenic  organism,  bi 
its  feeble  virulence  is  largely  counterbalanced  by  its  remarkab 
power  of  multiplying.  The  susceptibility,  the  lack  of  resistance 
the  organism,  however — not  its  movement  towards  the  mening 
— constitutes  the  real  reason  why  the  general  blood  infection  : 
as  a  rule,  of  very  short  duration.  As  soon  as  the  patient  develo 
even  the  very  slightest  degree  of  immunity  the  meningococ 
present  in  the  circulation  are  impaired  in  vitality,  lose  the  pow 
to  bring  about  metabolic  lesions,  and  finally  are  complete 
destroyed. — Ksawery  Lewkowicz,  Lancet,  ii/ 1 924,  488. 

Meningococci  may  be  found  occasionally  in  peripheral  blood  films  by  usi 
Giemsa’s  stain. — A.  C.  Coles,  Lancet,  i/1915,  750,  828,  1046. 

Trypagar  as  a  medium  for  culture  of  the  meningococcus.  Contains  j 
flour  extract  and  trypsin  broth  as  follows: — 

(1)  Pea  Flour  Extract 

Mix  pea  flour  100  g.,  sodium  chloride  100  g.,  with  a  litre  of  distilled  wat 
Steam  for  £  hour  with  occasional  stirring.  Allow  to  settle  and  filter.  Mg 
fresh  for  each  batch  of  trypagar* 
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(2)  Trypsin  Broth  (Douglas) 

To  jr  kilo  of  fresh  bullocks  hearts,  freed  from  fat  and  vessels  and  minced 
hne,  add  1  litre  ot  water  and  make  faintly  alkaline  to  litmus  with  20%  potassium 
hydroxide  solution.  Heat  slowly  to  75°  or  80°  for  5  minutes.  Cool  to  37°  and 
3-dd  1  /o  of  Liq.  Trypsin.  Co.  and  keep  at  37  for  2^  to  3  hours.  Test  for  adequate 
peptonisation  with  Biuret  reaction  as  below.  Then  render  slightly  acid  with 
glacial  acetic  acid  and  bring  slowly  to  boil  for  J  hour.  Leave  overnight  in  a 
cool  place  and  decant  the  clear  liquid.  Make  faintly  alkaline  to  litmus  and 
sterilise  in  autoclave  at  118°  for  1  hour  on  each  of  2  days. 

To  Make  Trypagar.  Add  2%  of  agar  and  0-0125%  of  calcium  chloride 
to  trypsinised  broth  made  as  above.  Autoclave  at  118°  for  f  hour  to 
dissolve.  Titrate  a  small  quantity  after  well  mixing  with  N/10  potassium 
hydroxide  while  boiling  (phenolphthalein)  and  add  KOH  q.s.  to  the  bulk  to 
make  neutral.  Cool  to  60°,  add  white  of  egg  with  shells  (two  to  the  litre)  and 
autoclave  again  at  118°  for  75  minutes  or  heat  in  the  steamer  for  2  hours.  Filter 
and  add  5%  sterile  pea  flour  extract  and  sterilise  in  the  ordinary  way. 

The  agar  is  directed  to  be  cut  up  and  washed  with  dilute  acetic  acid  (2-5  ml. 
of  glacial  per  litre  of  water)  and  again  washed  thoroughly  before  use. 

Sterile  blood  serum  is  directed  to  be  added  to  the  trypagar  in  the  proportion 
of  2%  for  use  in  primary  cultures  at  the  time  of  cultivation. 

Biuret  Reaction 


To  5  ml.  of  broth  add  0-1  ml.  of  5%  copper  sulphate  solution,  mix  and  add 
5  ml.  of  N/l  sodium  hydroxide.  A  true  pink  shows  an  adequate,  and  a  bluish- 
purple  an  incomplete,  trypsinisation. — Lieut.  Col.  Gordon,  Maj.  T.  G.  M.  Hine, 
Capt.  M.  Flack,  Brit.  med.  J.,  ii/1916,  678. 

Chemical  factors  involved  in  growth  of  the  meningococcus.  The  organism 
needs  vitamins,  as  in  Gordon’s  pea  flour  extract,  for  its  primary  growth  in  vitro , 
but  during  the  early  stages  of  subculture  this  need  becomes  greatly  diminished. 
After  a  certain  number  of  subcultures  the  organism  will  grow  vigorously  on  a 
vitamin-free  medium,  providing  there  is  an  abundant  supply  of  free  amino-acid. 
The  tryptic  digest  of  casein  (Cole  and  Onslow)  fills  these  two  conditions. — 
Brit.  med.  J.,  i/1917,  11. 

The  meningococcus  possesses  both  “rough”  and  “smooth”  strains.  Rough 
cultures  are  likely  to  be  less  potent  antigens  for  the  production  of  serum  than 
smooth  cultures. — G.  F.  Petrie. 

Meningococcal  Complement-Fixation  Test.  Technique  used,  that  of 
the  standard  Wassermann  reaction  (No.  1  in  Spec.  Rep.  Ser.  med.  Res.  Coun. 
Bond .,  No.  14),  but  instead  of  using  a  mixed  suspension  of  local  strains  of 
meningococci  all  four  types  are  included  in  known  proportions.  A  saline 
suspension  of  pure  cultures  used  containing  in  each  ml.  90  million  Type  III, 
60  million  Type  I,  50  million  each  of  Types  II  and  IV.  _  Complement-fixation 
with  meningococcal  antigens  appears  in  serum  of  at  least  75%  of  cases  of  cerebro¬ 
spinal  fever,  and  a  positive  reaction  in  a  case  with  meningeal  symptoms  is 
practically  diagnostic  of  a  meningococcal  infection,  though  a  negative  reaction 
does  not  necessarily  exclude  this. — H.  A.  Cookson  and  J.  E.  Sinclair,  Lancet, 
ii/ 1 933,  634. 

The  polyvalent  precipitin  reaction  with  polyvalent  antimeningococcal  horse 
serum  and  the  centrifuged  spinal  fluid  is  a  reliable  method  of  diagnosing 
meningococcal  infections  of  the  cerebrospinal  system.  B.  G.  Macgraith, 
Lancet,  i/1935,  545.  Also  Lancet,  i/1934,  17. 

Lange’s  Colloidal  Gold  reaction  (see  p.  352)  has  been  criticised  in  regard 
to  its  validity  as  a  test  in  diagnosis  of  neurosyphilis.  It  was  found  that  a  positive 
gold  reaction  in  cerebrospinal  fever  is  definite  evidence  of  organic  nervous 
disease. — C.  Worster-Drought  and  co-workers,  Lancet ,  u/192^.,  1(  63. 


Epidemiology .  Increased  incidence  in  England  shown  by  fact  that 
number  of  deaths  from  1929  to  1932  (588)  exceeded  total  VRtifieu  roi 
1915  to  1929.  Highest  rise  in  W.  Riding  of  Yorkshire,  where  885 i  out  o .the 
2157  cases  notified  in  1931  occurred— Sir  G.  Buchanan,  Bull.  Off.  int.Myg. 
publ.,  1932,  1098. 

Yorkshire  outbreak  discussed  by  E.  A.  Underwood  {Publ.  Hlth,  Lon  .,  , 

182).  Disease  most  prevalent  where  ratio  of  children  undei  w  g  • 
Children  act  as  reservoirs  for  the  meningococcus,  and  its  viru  en  _ 

by  passage  through  them  until  it  can  produce  meningitis  in  suscep  p 
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Colibacillary  Infections.  B.  coli  communis  is  a  normal  in 
habitant  of  the  intestines,  but  becomes  virulent  in  certain  con 
ditions.  It  increases  the  virulence  of  typhoid.  The  Bacillus  col 
is  present  in  an  infant  a  few  hours  after  birth. 

The  typical  characters  of  B.  coli  communis  are  as  follows:— 

Gram-negative  bacillus,  producing  acid  and  gas  in  glucose  am 
lactose  broths,  acid  and  clot  in  milk,  indole  in  peptone  water,  am 
fluorescence  in  neutral  red.  For  further  characteristics  se< 
B.  typhosus  and  Bacteriological  Examination  of  Water,  thi: 
volume. 

Alternative  modes  by  which  B.  coli  may  bring  about  anaerobf 
decomposition  of  dextrose. — Brit.  chem.  Abstr.,  1928,  A1159. 

Types  of  B.  coli  associated  with  urinary  infections  investigate! 
by  Dudgeon,  Bawtree  and  Wordley  (J .  Hyg.,  Camb.,  1921,  137) 
Haemolytic  types  common  in  females.  Haemolytic  strains  have  clos< 
antigenic  relationships  one  with  another. 

Bacilluria  and  Pyuria.  Bacilluria  occurs  with  great  frequency.  1.  Assc 
ciated  with  passage  of  pus;  single  abscess  or  more  widespread  infection  of  th 
urinary  tract.  2.  Milder  stage — continuous  passage  of  the  bacilli  but  withoc 
pus  or  epithelial  cells.  3.  Intermittent  passage  of  the  bacilli.  One  often  finds 
history  of  constipation,  and  a  large  proportion  of  cases  are  women. 

In  examining  such  urine  in  which  pus  is  absent  note  :  (a)  Pale  colour,  pale 
than  one  would  expect  from  the  gravity.  ( b )  Low  acid  reaction;  rarely  ver 
acid,  (c)  The  urine  is  hazy,  not  clear.  Filter  a  little,  if  still  cloudy,  examin 
under  the  microscope  in.  oil  immersion).  Round  bodies  or  short  rods  (th 
former  are  the  bacilli  “on  end”).  Note  motility.  Stain  centrifuged  deposit  b 
Gram’s  method.  The  organism  is  gram-negative.  The  urine  should  be  fresh  an 
collected  in  a  sterile  flask,  by  catheter  if  possible.  Inoculate  an  agar  tube  wit 
a  large  loopful — note  opaque  white  growth  with  crenated  margin  after  24  hour; 
also  on  rebipelagar  or  Conradi  Drigalski  medium. 

Estimate  the  Acid  Index  by  titrating  10  ml.  of  the  urine  with  N/10  sodiur 
hydroxide,  using  phenolphtlialein.  If  low,  administer  sodium  acid  phosphat 
thrice  daily  in  order  to  increase  the  acidity  up  to  even  10°  and  to  keep  it  u{ 
Albumin  (due  to  globulin  probably  due  to  leucocytes)  may  be  found,  als 
acetone. 

The  chief  bacteria  concerned  are  B.  coli,  streptococci  of  the  long  type,  which  ai 
more  feebly  gram-positive  than  S',  pyogenes ,  staphylococcal  forms  and  “beaded 
bacilli  of  the  B.  xerosis  type,  also  a  great  variety  resembling  B.  protei 
vulgaris.  All  of  these  have  been  found  in  bacilluria  with  joint  troubles,  but  th 
most  striking  cases  afford  almost  pure  cultures  of  streptococcal  form  close! 
resembling  the  Streptococcus  salivarus ,  a  common  inhabitant  of  the  throa 
Tubercle  bacilli  should  always  be  looked  for,  especially  if  lymphocytes  at 
present.  Pneumococci  are  said  to  occur,  but  only  in  connection  with  acute  cases 
whilst  gonococci  play  an  important  role  by  themselves. 

B.  coli  IN  THE  Blood.  Blood  cultures  made  from  persons  suffering  froi 
undoubted  coli  infections  are  almost  invariably  sterile.  On  three  occasioi 
pure  growths  of  the  bacillus  were  obtained  from  the  blood.  In  two  cases  the 
were  obtained  whilst  patients  were  actually  suffering  from  a  rigor  and  in  t! 
third  3£  hours  after  a  rigor. — Lancet,  ii/ 1912,  1500. 

Infection  of  the  blood  stream  by  B.  coli  relatively  uncommon.  The  chi 
portals  of  entry  in  order  of  frequency  are  the  urinary  tract,  the  female  genit 
tract,  and  the  intestinal  tract.  B.  coli  sepsis  occurs  more  frequently  in  wome 
of  from  20  to  40  and  in  men  from  40  to  70. — J.  trop.  Med.  (Hyg.),  i/1924,  19 

Treatment  of  urinary  infections  with  ketogenic  diet;  i.e,,  minimu: 
of  carbohydrates,  small  quantity  of  protein  and  maximum  quantity  cl  fat 
render  urine  acid;  at  pH  5-5  urine  is  strongly  bactericidal. 
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Example  of  a  Week’s  Ketogenic  Diet 


1 

Breakfast 

Lunch 

Tea 

Supper 

Monday 

1  oz.  pressed 
beef,  roll,  |  oz. 
butter,  tea 

(with  1  oz. 
cream). 

Tomato  soup 
(4  oz.  cream,  1 
tomato,  stock), 

2  oz.  cutlet,  3 
oz. spinach, roll, 

J  oz.  butter. 
Coffee  cream 
mould,  with  1 
oz.addedcream, 
lemonade. 

Salad  (2  oz. 
with  lettuce, 

cress,  cucumber, 
or  a  little  celery), 

2  rolls,  f  oz. 
St.  Ivel  cheese, 

1  oz.  butter,  tea 
(1  oz.  cream). 

1 J  scrambled 
eggs  (using  1 
oz.  butter), 
roll,  \  oz.  but¬ 
ter,  rhubarb 
fool  (4  oz. 
fruit,  4  oz. 
cream),  coffee 
(1  oz.  cream). 

Tuesday 

1  oz.  ham, 

1  oz.  salad, 

£  oz.  butter, 
tea  (with  1  oz. 
cream). 

Soup  (4  oz. 
cream),  1  oz. 
beef,  b  oz.  fat, 

3  oz.  cabbage, 
roll,  \  oz.  but¬ 
ter. Choc. cream 
mould,  with  1 
oz.  extra  cream, 
lemonade. 

Boiled  egg,  1 
roll,  \  oz.  butter, 
tea  (1  oz. 
cream). 

f  oz.  St.  Ivel 
cheese  and 
salad,  2  rolls, 

1  oz.  butter, 
gooseb erry 
fool  (4  oz.  fruit 
and  4  o  z . 
cream),  coffee 
(1  oz.  cream). 

Wednes- ' 
day 

1  oz.  bacon, 

1  egg,  roll, 

£  oz.  butter, 
tea  (with  1  oz. 
cream). 

Cream  tomato 
soup,  2  oz., 
steamed  fish, 

\  oz.  butter. 
Coffee  cream 
mould,  with  1 
oz.  cream,  lem¬ 
onade. 

scrambled 
eggs  (1  oz.  but¬ 
ter),  roll,  |  oz. 
butter,  tea,  (1 
oz.  cream). 

f  oz.  St.  Ivel 
cheese  and 

salad,  2  rolls, 

1  oz.  butter, 
rhubarb  fool 

(4oz.fruit,4oz. 
cream),  coffee 
(1  oz.  cream). 

Thurs¬ 

day 

lb  scrambled 
eggs  (with  1 
oz.  butter), 

roll,  ^  oz.  but¬ 
ter,  tea  (1  oz. 
cream). 

Cream  soup, 
\\  oz.  steak, 

3  oz.  spinach, 
roll,  |  oz.  but- 
ter.Choc. cream 
mould,  with 

1  oz.  cream, 
lemonade. 

1£  oz.  tinned 
salmon,  2  rolls, 

1  oz.  butter, 
tea  (1  oz.  cream). 

Egg  salad  (1 
egg  with  let¬ 
tuce,  cucum¬ 
ber,  cress), 
roll,  |  oz.  but¬ 
ter,  gooseberry 
fool,  coffee  (1 
oz.  cream). 

Friday 

1  oz.  ham,  \ 
portion  of 
salad,  1  roll, 

£  oz.  butter, 
tea  ( 1  oz 
cream). 

Cream  tomato 
soup,  2  o  z . 
steamed  fish, 

\  oz.  butter,  1 
roll, |oz. butter. 
Coffee  cream 
mould  with  1 
oz.  extra  cream, 
lemonade. 

f  oz.  St.  Ivel 
cheese  and 
salad,  2  rolls, 

1  oz.  butter, 
tea  (with  1  oz. 
cream). 

Cheese  ome¬ 
lette  (1  egg), 
roll,  \  oz.  but¬ 
ter,  rhubarb 

fool,  coffee  (1 
oz.  cream). 

— _ - 

Satur¬ 

day 

1  oz.  bacon, 

1  egg,  roll, 

\  oz.  butter, 
tea  (1  oz. 
cream). 

Cream  soup,  2 
oz.  chicken, 

salad.  Choc, 

cream  mould, 
with  loz. cream, 
lemonade. 

sera  mbl  ed 
eggs  (1  oz.  but¬ 
ter),  roll,  b  oz. 
butter,  tea  (with 

1  oz.  cream). 

1|  oz.  tinned 
salmon,  2  rolls, 

1  oz.  butter, 
gooseberr  y 
fool,  coffee  (1 
oz.  cream). 

Sunday 

1 J  scrambled 
eggs  (1  oz. 
butter),  roll,  i 
oz.  butter,  tea 
(1  oz.  cream). 

Cream  tomato 
soup,  1  oz. 
roast  beef,  \  oz. 
fat,  1  roll.  Coff. 
cream  mould, 
with  loz. cream, 
lemonade. 

|  oz.  St.  Ivel 
cheese,  2  rolls, 

1  oz.  butter,  tea, 
(with  1  oz. 
cream). 

1J  oz.  cold 
chicken,  salad, 
roll,  2  oz.  but¬ 
ter,  gooseberry 
fool,  coffee  (1 
oz.  cream). 
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Supplementary  Notes  on  Diet 

Only  saccharin  may  be  used  for  sweetening. 

Total  fluid  intake  restricted  to  2  pints  in  the  24  hours.  Lemonade  made  witH 
tresh  lemons  and  saccharin.  Plain  soda-water  allowed. 

Synthetic  cream.  Salt-free  butter  essential  for  making.  Casein  solution  mad* 
up  daily  by  dissolving  1  oz.  soluble  light  white  casein  in  1 J  pints  water,  steaming 
in  a  double  cooker  and  straining  through  muslin  before  use.  To  make  the  cream 
3  oz.  of  this  solution,  warmed  with  a  little  saccharin,  is  mixed  with  2  oz.  o 
melted  butter  and  pumped  through  a  cream  machine.  Ice-cream  can  be  mad* 
by  mixing  this  cream  with  gelatin  and  eggs  and  some  flavouring  in  an  ice  anc 
salt  box. 

Soups  are  prepared  from  bone  and  meat  stock  with  cream,  but  without  potatc 
or  thickening.  Tomato,  Lemco,  Marmite,  or  bay  leaves  can  be  used  for  flavouring 
A  helping  contains  4  oz.  cream. 

Vegetables.  Brussel  sprouts,  cauliflower,  or  kale  may  replace  cabbage  and 
spinach,  but  not  more  than  3  oz.  allowed  at  any  one  meal.  White  sauce  made 
with  flour  not  allowed. 

Salads.  Small  amounts  of  olives  or  asparagus  may  be  taken  with  salad  but 
total  helping  should  not  exceed  2  oz.  If  salad  dressing  is  used,  it  should  bt 
home-made — with  olive  oil,  eggs,  and  vinegar.  If  tinned  or  bottled  fruit  it 
used  it  should  be  first  tested  to  make  sure  it  is  practically  sugar-free. 

The  rolls  used  are  Callard’s  gluten  dinner  rolls — 4  or  5  per  diem  wTith  plenty 
of  butter. 

Puddings.  The  “chocolate  cream  mould”  contains  2  oz.  of  casein  solution 
2  oz.  of  cream,  jo  oz.  of  gelatin,  \  oz.  of  grated  Callard  chocolate,  1  gr.  of 
saccharin,  and  is  made  as  follows:  Put  casein  solution,  cream,  saccharin,  and 
half  the  chocolate  into  a  saucepan  with  gelatin.  Gently  heat  to  dissolve,  and 
pour  into  mould.  When  set,  turn  out  and  decorate  with  remaining  chocolate 
and  whipped  cream,  or  put  all  chocolate  into  mould  and  serve  with  cream: 
1  oz.  extra  cream  should  be  used. 

The  “coffee  cream  mould”  contains  2  oz.  of  casein  solution,  2  oz.  of  cream 
1£  oz.  of  strong  coffee,  jb  oz.  of  gelatin,  1  gr.  of  saccharin,  and  is  made  as  follows  : 
Melt  gelatin  in  coffee  with  saccharin;  when  melted,  strain,  add  the  caseir 
and  mix  the  cream.  Pour  into  mould  and  serve  with  1  oz.  of  cream. 

Other  similar  puddings  may  be  prepared  from  eggs,  gelatin,  and  cream  with 
lemon  or  vanilla  flavouring. 

Night  Feeds.  In  order  to  avoid  too  long  a  period  without  fat  absorption  il 
is  advisable  to  give  a  cup  of  cocoa  with  an  ounce  of  cream  or  some  other  fatty 
food  in  the  middle  of  the  night. 

Drugs — in  particular,  alkalis  or  potassium  citrate — should  be  avoided. — 
A.  T.  Fuller  and  L.  Colebrook,  Lancet ,  ii/1933,  736. 

Diet  sheets  and  technique  of  method  used  at  Mayo  Clinic. — A.  L.  Clarke 
Lancet ,  ii/1932,  511. 

A  learning  as  regards  unlimited  lemon  drinks.  Used  extensively 
they  increase  the  alkaline  excretion  in  the  urine  to  such  an  extent  as  to  rnak< 
even  a  urine  with  a  heavy  ketone  excretion  definitely  alkaline. — R.  D.  Lawrence 
Lancet,  ii/1933,  839. 

Normal  diet  has  300  g.  carbohydrate;  it  must  be  reduced  to  15  or  30  g.  befon 
adequate  ketosis  is  produced.' — D.  M.  Dunlop,  Proc.  R.  Soc.  Med.,  1933,  217. 

Treatment  of  coli  bacilluria  by  ketogenic  diet;  method  of  making  diet  inoffen 
sive  to  patients  who  have  to  reconcile  themselves  to  240  g.  of  fat  daily. — C.  M 
Wilson,  Lancet,  ii/1932,  960. 

Principal  factor  inhibiting  growth  of  bacteria  in  urine  under  ketogenic  die 
is  /-  (3-oxybutyric  acid. — A.  T.  Fuller,  Lancet,  i/1933,  855. 

Treatment  of  pyuria  in  children  by  ketogenic  diet  first  recorded  by  H.  F 
Helmholtz  {Proc.  Mayo  Clin.,  1931,  609). — Acta  pcediatr.,  Stockh.,  1932,  195 
./ .  Amer.  med.  Ass.,  ii/1932,  1305. 

If  no  abnormality  is  present,  ketogenic  diet  is  probably  an  efficient  metho< 
of  clearing  up  any  urinary  infection,  but  doubtful  if  it  has  any  advantage  ove 
older  methods  of  treatment. — J.  B.  Rennie,  Arch.  Dis.  Childh.,  1933,  47. 

Treatment  of  urinary  infections  in  the  puerperium  by  a  ketogenic  diet.  Ii 
24  out  of  54  cases  the  urine  became  sterile  within  17  days- — in  10  cases  withii 
a  week.  The  number  of  cases  in  which  sterility  was  obtained  was  direct!; 
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proportional  to  the  degree  of  ketonuria.— A.  T.  Fuller  and  L.  Colebrook, 


Lancet ,  ii/ 1 933,  735.  ’  ’ 

Of  16  cases  of  urinary  tract  infection,  5  were  cured  completely  by  treatment 
with  ketogemc  diet.  4  were  cured  following  addition  of  ammonium  nitrate  to 
the  treatment:  and  2  following  addition  of  hexamine:  5  were  improved  but  the 
urines  were  not  sterile.  No  symptoms  were  caused  by  the  hyperacid  urine,  and 
only  1  case  had  gastric  upset.  Unsuitable  for  out-patient  departments. — D.  C. 
Robb,  Brit,  me d.  J.,  ii/1933,  1162. 

Treatment  with  Mandelic  Acid.  Mandelic  acid  given  as  the  sodium  salt 
in  3  g.  doses  four  times  daily  in  conjunction  with  ammonium  chloride,  found 
effective  in  cases  of  urinary  infection  unassociated  with  obstruction. — M.  L. 
Rosenheim,  Lancet ,  i/1935,  1032. 

Abnormal  Putrefaction  in  the  Intestine.  The  presence  of  anaerobic 
bacteria  is  believed  to  account  for  this — normally  the  bacteria  are  either  aerobic 
or  facultative  anaerobes  mainly,  whilst  the  anaerobic  are  in  the  minority.  Excess 
of  the  anaerobic  bacteria  may  be  caused  by  excess  of  animal  food, — auto¬ 
intoxication  can  undoubtedly  be  traced  to  this.  Again  the  food  may  be  exces¬ 
sively  contaminated  with  bacteria,  e.g.,  in  pyorrhoea  alveolaris  and  post-nasal 
catarrh.  Further,  it  may  pass  from  the  stomach  imperfectly  digested.  There  is 
in  addition  purely  intestinal  putrefaction.  One  of  the  agencies  of  defence  by 
nature  against  such  injury  is  the  combating  of  toxins  by  the  intestinal  flora — 
principally  B.  coli — this  organism  is  furthermore  stated  to  produce  thermolabile 
and  thermostable  substances  which  not  only  inhibit  the  growth  of  other  organisms 
but  also  their  own  if  given  enough  time  to  act. 

Diagnosis  of  abnormal  putrefaction  may  be  assisted  by  examining  (1)  URINE: 
increase  in  ethereal  sulphates  in  the  urine;  increase  in  total  output  of  aromatic 
bodies;  rise  in  capillary  constant;  examination  for  indican  and  other  constituents. 
(2)  FAECES:  staining  by  Gram’s  method  and  counterstaining  with  neutral  red — 
the  red  organisms  should  preponderate.  In  abnormal  putrefaction,  in  proportion 
as  the  aerobic  bacilli  are  replaced  by  strict  anaerobes  (mostly  gram-positive)  the 
blue  stained  will  be  in  excess.  A  loopful  of  a  1  in  100  suspension  of  fasces  in 
sterile  milk  should  not  produce  a  rapid  gas  formation  (e.g.,  by  B.  cerogenes 
capsulatus ). 

Variability  in  the  gas-forming  pozver  of  intestinal  bacteria.  It  is  possible  to 
select  a  strain  of  B.  coli  which  fails  to  produce  gas  from  certain  mono,  di-,  and 
poly-saccharides. 


A  new  Index  of  Intestinal  Putrefaction  based  on  the  liberation  of 
tyrosin.  To  50  ml.  of  urine  add  5  ml.  of  25%  sulphuric  acid  and  extract  by 
shaking  with  15  ml.  of  ether.  Pour  off  2  ml.  of  the  ether  into  a  dry  tube  and 
evaporate  by  dipping  into  hot  water.  Take  up  residue  in  2  ml.  of  water.  Add 
Millon’s  reagent  drop  by  drop,  and  boil.  Red  coloration  indicates  positive 
reaction.  Cheese  taken  during  preceding  24  hours  interferes  with  the  reaction, 
aspirin  and  salicylates  should  also  be  excluded.  A  positive  reaction  rarely 
obtained  in  the  absence  of  indican  or  urc-rosein.  Excretion  definitely  encourage 
by  ileal  stasis,  B.  coli  infection  of  the  ileum,  and  hypochlorhydna.  Posi  ive 
reaction  definite  evidence  of  serious  absorption  of  bacterial  pioducts  from  co  on 
or  small  intestine. — N.  Mutch,  Lancet,  i/1929,  1034. 

Dengue.  Dengue,  which  is  thought  to  be  due  to  a  fihrable 
virus,  resembles  sand-fly  fever  but  the  febrile  period  is  longer 
and  relapse  is  more  common.  Sand-fly  fever  occurs  m  a  t  e 
countries  round  the  Mediterranean  and  extends  into  n 
dengue  occurs  typically  in  Australia,  but  is  recorded  A1 

Africa,  and  other  places.  Rheumatic-like  pains  m  t  ie  e  ri  e 

cforroc  onnof  ifi  if  a  f  lo  o  r*lo  1  pf  Q\7rnntO!Tl  . 
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fact,  the  only  common  clinical  features  are  the  sudden  onset  ane 
short  duration.  (3)  They  are  extremely  common  and  widespread 
over  the  tropical  and  sub-tropical  world.  (4)  They  may  occur  aa 
sporadic  cases  in  an  endemic  area,  or  as  intense  epidemics. 

If  dengue  is  regarded  as  a  disease  in  which  break-bone  pains 
a  two-phase  fever  and  a  secondary  rash  are  essential  features,  it  i 
not  surprising  that  medical  men  should  look  upon  outbreaks  o 
fever  in  which  these  characteristics  are  absent  as  distinct  diseases 
— J.  W.  D.  Megaw,  per  J.  trop.  Med.  ( Hyg .),  1923,  347. 

The  insect  vector  of  dengue,  in  Manilla  and  probably  elsewhere,  is  Aedc 
cegypti  ( S .  fasciata,  as  it  used  to  be  called),  confirming  the  work  of  Clelanc: 
Bradley  and  McDonald  in  Australia;  it  is  not  Culex  quinquefasciatus  (formerl 
known  as  C.  fatigans). — Brit.  med.  J.,  ii/ 1 926,  489. 

Transmission  and  aetiology. — Indian  med.  Gaz.,  1925,  377;  see  also  A.  C 
Chandler,  ibid.,  460. 

Observations  in  Greece  showed  that  the  disease  could  be  transmitted  b 
direct  inoculation  of  filtered  or  unfiltered  blood,  and  by  direct  transmissio 
through  Aedes  argenteus  ( Aedes  cegypti).  The  mosquito  became  infective  1 
days  after  feeding  and  remained  so  as  long  as  it  lived. — Lancet ,  ii/ 1 928,  1348. 

Points  of  similarity  between  yellow  fever  and  dengue. — Brit.  med.  t/.,ii/1917 
105. 

The  differential  diagnosis  of  dengue  and  influenza. — E.  P.  Thurston,  pe 
J.  trop.  med.  (Hyg.),  1933,  344. 

Recent  epidemics  of  dengue. — Brit.  med.  J.,  ii/ 1 928,  806. 

Diphtheria.  As  seen  in  young  cultures,  Cory  neb  acterhm 
diphtherice  occurs  in  the  form  of  straight,  or  more  frequently 
slightly  curved,  rods  which  measure  usually  about  3 jit  to  4 jit  ir 
length  and  about  0-5jii  in  thickness,  being  rounded  or  taperec 
at  their  ends  and  staining  unequally,  the  staining  occasionally 
giving  a  sort  of  barred  marking.  They  contain  granules  whiclr 
produce  a  beaded  appearance  and  which  with  certain  dyes  giv* 
a  metachromatic  action,  e.g.,  staining  a  purplish  tint  with  poly 
chrome  methylene  blue.  They  are  stained  a  deep,  almost  blacl 
colour  with  Neisser’s  and  other  similar  stains.  The  ends  of  th« 
bacilli  may  become  swollen,  especially  in  the  longer  forms;  later 
these  may  form  club-like  structures  which  stain  deeply,  whilst  th* 
protoplasm  becomes  broken  up  into  globules.  Other  bacill 
may  become  thicker  and  segmented,  and  various  stages  o 
disintegration  are  seen.  A  characteristic  feature  in  a  film  is  th- 
arrangement  of  the  bacilli,  which  lie  at  various  angles  to  on« 
another  giving  an  appearance  similar  to  Chinese  letters  or  cunei 
form  characters.  Size  and  general  appearance  vary  with  differen 
strains  of  organisms,  with  different  media,  and  with  the  duratioi 
of  the  growth.  Sometimes  quite  sharp  types  are  met  with,  an< 
rarely,  in  tryptic  digest  broth,  the  culture  may  consist  wholl; 
of  coccal  forms,  arranged  in  clumps,  diplococcal  forms,  and  chains 
— Muir  and  Ritchie. 

Anderson,  Happold,  McLeod  and  Thomson  (J.  Path.  Pact. 
1931,  667),  describe  two  forms  of  diphtheria  bacilli,  gravis  an< 
mitis,  the  former  associated  with  the  severest  cases  with  a  higl 
death  rate,  and  the  latter  with  milder  attacks  and  a  lower  dead 
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rate.  The  main  bacteriological  characteristics  of  gravis ,  mitis  f 
and  intermediate  forms  were  as  follows: — 

Gravis  ferments  starch  and  glycogen:  pellicle  and  granular 
deposit  in  broth:  grey  or  grey-black  colony  on  chocolate-tellurite 
medium. 


Mitis  does  not  ferment  starch  or  glycogen:  uniform  turbidity 
in  broth:  black  colony  (often  partial  inhibition  of  growth)  on 
chocolate-tellurite. 

Intermediate  does  not  ferment  starch  or  glycogen:  granular 
growth  in  broth. 

Parish,  Whatley  and  O’Brien  do  not  agree  that  gravis  strains 
are  solely,  or  even  mainly  associated  with  severe  forms,  as  they 
found  mitis  strains  at  least  as  virulent,  and  under  laboratory 
conditions  mitis  strains  have  produced  much  better  toxins  than 
gravis.  They  suggest  instead  of  gravis  a  non-committal  title 
such  as  ‘ ‘starch-fermenting  type.” — Brit.  med.  J .,  ii/ 1 932,  915; 
see  also  ibid.,  i/1934,  299. 

Starch  fermentation  by  the  gravis  type  of  diphtheria. — J.  S. 
Anderson  and  co-workers,  Lancet ,  i/1933,  293. 


Direction  for  collecting  specimens.  If  a  sterile  swab  is  not  at  hand,  a  small 
piece  of  absorbent  cotton  wool  should  be  steamed,  allowed  to  cool  and  rubbed 
over  the  membrane  on  the  fauces  of  the  patient  and  removed  in  a  test-tube  or 
bottle  which  has  been  similarly  sterilised.  If  possible,  a  small  portion  of  the 
membrane  should  be  detached  in  addition.  The  organism  may  persist  for  many 
months  in  nasal  and  aural  discharges  also  in  dry  condition,  an  important  point 
to  recollect  in  disinfection  of  bed  linen.  Moist  heat  destroys  the  organism 
rapidly,  e.g.,  a  temperature  of  60°.  Is  also  very  sensitive  to  treatment  by  anti¬ 
septics.  Nurses  in  charge  of  patients  should  be  examined  occasionally,  as  the 
organism  may  be  present  without  symptoms  of  illness,  and  infection  by  such 
agency  should  be  guarded  against.  An  injection  of  antitoxin  or  other  form  ot 

diphtheria  prophylactic  is  a  safeguard.  .  .  . 

Films  are  prepared  from  the  swab.  Stain  by  Gram  s  method  (gram-positi\  e ) 
also  by  Pugh’s  or  Neisser’s  stains  to  show  metachromatic  granules.  Dry  and 


mount  in  xylol  balsam. 

Neisser’s  method  of  staining  the  organism: 

Stain  J  minute  each  (washing  between  with  water)  with 

A.  Methylene  blue,  0-5  g. 

Dehydrated  alcohol,  10  ml. 

Distilled  water,  475  ml. 

Glacial  acetic  acid,  25  ml. 

B.  Bismarck  brown,  syn.  Vesuvine,  1  g. 

Distilled  water,  500  ml. 

The  length  of  time  each  stain  is  used  has  been  much  alteied  by  various 
workers.  Originally  it  was  a  matter  of  3  seconds  with  A  and  10  seconds  \vith  B. 
The  method  can  be  used  for  examining  direct  from  the  swab.  ,  • 

The  use  of  eosin  solution  instead  of  B  above  gives  good  resu  s,  g 

follows: —  .  .  „  , 

1.  Make  film  in  usual  manner.  2.  Stain  with  A  3  minutes, 

washing  pour  on  Gram’s  iodine  solution  1  minute.  ,  t 

counterstain  with  eosin  5%  aqueous  solution  3  minutes,  wash  dy  and  mom- 
This  method  was  claimed  to  be  diagnostic,  but  other  organisms,  .g., >  •  .  ’ 

B.  proteus  zenkeri,  B.  cyanogenus,  and  various  organisms  ou  stained 

similar  results.  The  granules  are  stained  blue,  the  rest  of  the  bacillus  is  stained 

by  the  counterstain.  .  c  • 

Good  results  direct  from  the  swab  are  obtained  by  *  ^  °  owing, 

with  alkaline  methylene  blue  3  to  4  seconds,  afterwards  wi  --  • 

Pugh’s  {syn.  Ponder’s)  Toluidine  Blue  Stain.-To  uid  ne  blue 0 <»-  g-, 
glacial  acetic  acid  1  ml.,  dehydrated  alcohol  2  ml.,  water 


and  without 
in  water  and 
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of  the  stain  is  dabbed  on  the  dried  smear  and  examined  as  hanging  drop  witi 
1/1 2th  in.  oil  immersion  lens.  Used  for  direct  examination  from  the  swab,  th 
appearance  is  characteristic.  C.  diphtherice  appears  pale  blue  with  bright  anc 
often  deeply  stained  red  granules  along  its  entire  length,  some  yeasts  and  sarcina 
also  show  the  metachromatic  markings.  Hofmann’s  bacillus  stains  dark  blu 
with  a  light  band.  Diphtheroid  bacilli  cannot  be  mistaken  or  confused  wiH 
C.  diphtherice  by  the  method.  It  would  be  well  to  make  the  film,  if  possible 
direct  from  the  throat.  A  negative  result  is  not  to  be  considered  of  much  value 
Vincent’s  angina  fusiform  bacilli  also  stain  dark  blue.  The  method  is  claimec 
to  be  simple  and  rapid. — Constant  Ponder,  Lancet,  ii/ 1 922,  23.  (Stitt  finds  i 
better  than  Neisser’s). 

It  can  be  stated  with  confidence  that  in  the  majority  of  cases  of  acute  diphtheri 
from  which  a  satisfactory  swab  has  been  taken  the  disease  can  be  diagnoseo 
on  examination  of  the  direct  smear.  Of  76,000  “acute”  swabs  so  examinee 
during  23  years  the  diphtheria  bacillus  has  been  detected  in  85%.  It  should  b« 
remembered,  however,  that  in  adults  diphtheroid  organisms  are  sometimes  seer 
which  resemble  the  diphtheria  bacillus  from  a  child’s  throat,  and  it  is  m> 
advisable  to  report  on  direct  smears  taken  from  patients  over  the  age  of  18: 
By  this  method  the  regrettable  “waiting  for  the  result  of  cultivation”  would  ir 
many  cases  be  avoided. — C.  Ponder,  Brit.  med.  J ii/ 1 934,  373. 

Roux’s  Stain  for  Bacteria. — Dahlia  or  gentian  violet  0-5  g.,  methyl  greer 
1  -5  g.,  distilled  water  200  g. 

Sections  of  Membrane. — Stain  for  the  diphtheria  bacillus  by  the  Eosin 
Gram  method: — 

1.  Stain  4  or  5  minutes  with  eosin  solution.  2.  Wash  well  in  water.  3.  Pas 
through  a  little  alcohol.  4.  Stain  with  aniline-gentian-violet,  10  minutes.  5.  Cove 
with  Gram’s  iodine  solution,  3  minutes.  6.  Decolorise  with  aniline  oil.  7.  Clea 
with  xylol  and  mount  in  xylol  balsam. 

Pseudo-varieties.  Two  reputed  pseudo-varieties;  one  morphologically 
and  in  all  respects  similar  to  the  specific  organism,  but  non-virulent,  the  othea 
Hofmann’s  Bacillus .  This  stains  more  regularly  than  the  diphtheria  bacillus 
and  shows  no  polar  staining.  Uniform  in  shape,  size  and  staining. 

The  general  trend  of  opinion  is  that  the  Hofmann  bacillus  is  quite  distinct 
but  Hewlett  thinks  that  it  really  includes  several  species  of  which  one  may  b« 
a  modified  form  of  the  diphtheria  bacillus.— Brit.  med.  J.,  i/1912,  75. 

It  is  said  that  10%  of  people  normally  harbour  such  as  against  1%  to  2% 
with  granule  types. 

Reports  on  swabs  from  throat  and  nasal  passages.  Presence  of  Hofmann’ 
bacillus  of  no  clinical  significance. — J.  L.  McCartney,  Lancet,  ii/ 1928,  514,  565* 

B.  xerosis  occurring  in  xerosis  conjunctivae,  also  in  nose,  throat  and  ear 
differs  in  the  fact  that  primary  cultures  from  the  eye  on  blood  serum  first  appea 
in  36  hours.  Sub-cultures  do  not  show'  this  difference.  The  organism  is  non 
pathogenic  to  guinea-pigs. 

Characters:  gram-positive  and  very  similar  to  C.  diphtherice-.  often  occurs  ir 
the  throat. 

Koch-Weeks  bacillus,  a  thin,  non-motile  organism  decolorised  b: 
Gram’s  method,  is  found  in  a  large  number  of  cases  of  conjunctivitis.  A  diplo 
bacillus  has  also  been  found  which  causes  an  extremely  dangerous  form  o 
conjunctivitis,  but  is  amenable  to  treatment. 

B.  Morax-Axenfeld.  Angular  conjunctivitis  is  the  only  form  of  con 
junctivitis  in  which  the  clinical  appearance  is  characteristic  of  the  organisn 
at  work — the  diplobacillus  of  Morax-Axenfeld  (gram-negative). 

Pathogenicity  of  true  diphtheria  bacillus  compared  with  pseudo-forms.  5  m' 
of  a  glucose-broth  culture  2  days  old  with  pseudo-diphtheria  bacilli  are  no 
pathogenic  to  guinea-pigs,  whereas  |  ml.  of  a  similar  culture  of  true  diphtheri 
bacilli  usually  kills  in  2  days. 

Cultivation 

Cultivate  on  Loeffler’s  blood-serum — fine  cream-coloured  growth  in  1 
to  16  hours,  and  stain  the  film  from  this  with  methylene  blue,  Neisser’s  or  Gram 
method.  Cultivations  should  in  all  cases  be  made  on  blood  serum  or  glyceri 
agar  before  the  result  of  diagnosis  can  be  positive.  Further  characteristics — n 
spores,  non-motile.  Form  differs  writh  culture  medium. 

Gordon  and  Hine’s  Legumin  Trypagar  ( q.v .),  with  the  addition  of  0-3  m 
of  sterile  1  %  telluric  acid  to  1 0  ml.  of  the  agar,  is  a  good  medium  for  growir 
C.  diphtherice.  The  majority  of  organisms  other  than  diphtheroids  reduce  tl 
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telluric  acid  and  produce  blackish  colonies.  Especially  is  this  the  case  with  the 
staphylococci;  the  streptococci  do  not  reduce  the  telluric  acid.  The  diphtheroid 
colonies  are  greyish-white,  about  1  mm.  in  diam.,  semi-translucent,  slightly 
convex  and  have  a  slightly  darkened  central  spot. — D.  R.  Wood  Brit  med  /" 
i/1921,  562.  ’  •’ 


Glucose  Litmus  Broth  cultures  of  true  diphtheria  bacilli  show  marked 
acidity  in  24  hours,  while  those  of  the  pseudo-forms  are  stated  not  to  evince 
this  alteration  of  reaction.  Bins  method  is  useful  for  confer  motion  cchere  no 
licence  for  inoculation  of  animals  is  held. 

Serum- water  gives  good  result: — 

Coagulate  blood  serum  in  an  equal  quantity  of  water,  filter,  add  to  one  half 
1%  dextrose,  and  to  the  other  1%  sucrose.  Add  neutral  red  as  indicator.  After 
24  hours  a  marked  acidity  is  produced  in  the  glucose  tube  by  C.  diphtherice ,  in 
both  the  glucose  and  the  saccharose  tubes  by  B.  xerosis,  and  no  change  is  pro¬ 
duced  in  either  tube  by  Hofmann’s  bacillus. 


Diphtheria  Antitoxin 

Preparation .  Diphtheria  antitoxin  consists  of  the  fluid 
separated  from  coagulated  blood  of  the  horse  immunised  by 
inoculation  with  diphtheric  toxin,  produced  by  the  filtered 
culture  of  the  C.  diphtherice  in  broth — a  surface  growth  is  im¬ 
portant.  Repeated  injections  during  4  to  6  months  of  increasing 
quantities  of  toxin,  up  to  as  much  as  \  or  1  litre,  render  the  serum 
of  high  antitoxic  quality.  When  the  horse’s  serum  has  acquired 
a  sufficiently  great  antitoxic  property,  the  horse  is  bled  about 
10  days  after  the  last  injection  and  the  serum  prepared  for  use 
as  a  remedy,  and  as  a  prophylactic. 

Standard .  The  international  standard  for  diphtheria  antitoxin 
was  adopted  in  B.P.  ’32  as  the  basis  of  a  British  standard.  The 
international  standard  is  a  quantity  of  dried  antitoxin  kept  in  the 
Serum  Institute  at  Copenhagen,  while  the  British  standard  is 
a  quantity  of  similar  material  kept  at  the  National  Institute  for 
Medical  Research. 

The  Unit .  The  unit  is  the  amount  of  activity  in  a  fixed  amount 
of  the  international  standard.  The  British  standard  has  been 
carefully  compared  with  the  international  standard  so  that  the 
weight  of  the  British  standard  containing  1  unit  is  accurately 
known. 

Methods  of  Assay .  The  method  suggested  in  B.P.  ’32 
directs  those  wishing  to  assay  unknown  samples  of  antitoxin  to 
prepare  first  of  all  a  suitable  sample  of  diphtheria  toxin.  This  is 
obtained  by  growing  the  C.  diphtherice  on  the  surface  of  broth 
and  then  killing  the  organisms  by  the  addition  of  phenol.  Mixtures 
are  then  made  containing  different  amounts  of  this  toxin  together 
with  1  unit  of  antitoxin,  and  these  mixtures  are  injected  into 
guinea-pigs  to  see  whether  they  die.  rI  he  smallest  amount  of 
toxin  which,  when  mixed  with  1  unit  of  antitoxin,  will  cause  the 
death  of  a  guinea-pig  in  4  days  is  said  to  be  the  Lf  dose  of  toxin. 
Unknown  samples  of  antitoxin  are  then  tested  by  preparing 
fixtures  containing  different  amounts  of  antitoxin  with  the  f 
dose  of  toxin,  and  these  mixtures  are  injected  into  guinea-pigs, 
rhe  mixture  which  causes  death  in  4  (days  contains  1  unit  o 
intitoxin. 
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This  method,  which  has  been  long  established,  has  been  largely 
replaced  in  practice  by  a  skin  reaction  test.  The  smallest  dose  o 
toxin  is  found  which,  mixed  with  1  unit  of  antitoxin,  cause 
redness  when  injected  into  the  skin  of  a  guinea-pig.  This  dost 
of  toxin  is  called  the  Lr  dose.  Mixtures  of  the  Lr  dose  witi 
different  amounts  of  unknown  antitoxin  are  then  injected  to  fine 
which  mixture  just  causes  a  reaction.  The  amount  of  antitoxir 
in  this  mixture  is  one  unit. 

A  good  culture  medium  is  bouillon  with  1*5%  Witte’s  peptone,  0-5^, 
sodium  chloride  and  0-2%  invert  sugar.  The  formation  of  toxin  is  increase* 
six-fold  by  the  addition  of  0-01  ml.  of  N/ 1  manganous  chloride  per  litre  of  medium 
larger  quantities  decrease  formation.  The  temperature  limits  of  growth  are  20 
and  42°,  optimum  34°;  and  limits  of  pH  5-2  to  8-9,  optimum  7-0.  The  optimur 
pH  for  obtaining  the  toxin  is  7-2  to  7-6  at  36°. — J.  chem.  Soc.  Abstr.,  i/1922: 
795,  902. 

References  to  the  Use  of  Diphtheria  Antitoxin 

The  earliest  report  of  the  use  of  the  antitoxic  serum  (by  Behring  and  Kosseli 
is  found  in  the  Dtsch.  med.  Wschr.  of  April  27th,  1893;  this  is  noted  in  Brit,  mea 
J.,  i/1893,  83. 

First  English  reported  case  by  Eastes,  5  ml.  of  Aronson’s  preparation  in 
child  of  10  years,  with  recovery. — Brit.  med.  J .,  ii/ 1 894,  125. 

Diphtheria  of  the  skin — the  primary  seat  of  infection  being  the  eyes — thenc 
to  the  vulva  and  the  lower  part  of  the  face,  has  been  satisfactorily  treated  wit 
antitoxin. 

Review  of  recent  literature  on  diphtheria  of  vulva. — S.  Veras,  Arch.  Mec. 
Enf.,  1932,  Aug.,  468. 

In  erysipelas  the  injection  of  diphtheria  antitoxin  in  some  cases  causes  rapi 
fall  of  temperature  with  disappearance  of  skin  manifestations. 

Diphtheria,  malignant  with  multiple  lesions,  in  a  child  6  weeks  old,  failed  t: 
respond  to  12,000  units  of  antitoxin. 

In  diphtheritic  conjunctivitis,  must  be  used  early.  If  no  response  a  mixe 
infection  may  be  present. 

The  use  of  serum  that  possesses  a  high  avidity  for  toxin  (i.e.  one  that  flocculate 
rapidly  when  it  is  mixed  with  toxin)  advocated  for  the  malignant  type  c 
diphtheria. — T.  Madsen  and  S.  Schmidt,  Z.  ImmunForsch.,  1930,  j15,  357. 

No  evidence  of  difference  in  therapeutic  efficacy  between  concentrated  an 
unconcentrated  antitoxins,  each  containing  about  900  units  per  ml. — Ref 
metrop.  Asylums  Bd,  1928-29. 

Combined  Use  of  Streptococcal  and  Diphtheria  Antitoxins .  Haemc 
lytic  streptococcus  found  in  throat  of  50%  of  diphtheria  cases.  Streptococcv 
antitoxin  advocated  in  addition  tc  diphtheria  antitoxin. — F.  Meyer,  Dtsch.  mec 
Wschr.,  1928,  215. 

Combined  use  of  streptococcus  antitoxin  early  as  means  of  preventing  ons& 
of  septic  symptoms.— F.  von  Borman,  Arch.  Kinder heilk,  i/1931,  241. 

Bulk  of  evidence  does  not  confirm  value  of  combined  use  of  streptococc: 
and  diphtheria  antitoxins. — A.  Fleming  and  G.  F.  Petrie,  “Recent  Advance 
in  Vaccine  and  Serum  Therapy,”  1934. 

Failure  of  diphtheria  antitoxin  in  some  cases  may  be  due  to  fact  thz 
diphtheria  is  sometimes  wrongly  diagnosed  in  cases  of  febrile  angina  whe 
staphylococci  and  streptococci  are  present  as  well  as  C.  diphtherice  to  which  tl 
patient  possesses  a  natural  or  acquired  immunity. — H.  Dold,  Dtsch.  med.  Wschr 
1927,  1760. 

Combined  Use  of  Insulin  and  Antitoxin.  In  febrile  stage,  carbohydra 
metabolism  is  disturbed  because  of  the  toxaemia.  Insulin  treatment  in  conjun* 
tion  with  antitoxin  gave  reduced  fatality  rate. — E.  C.  Benn,  E.  Elughes,  and  i 
Alstead,  Lancet,  i/1932,  281. 

Patients  experienced  relief  from  physical  distress  by  combined  insulin  a n 
antitoxin. — H.  E.  de  C.  Woodcock,  Lancet,  ii/ 1 932,  884. 

Significance  of  sugar  tolerance  curves  and  value  of  insulin  in  toxic  diphther 
discussed  by  N.  D.  Begg  and  E.  H.  R.  Harries,  Lancet,  i/1935,  480.  See  alf 
Lancet,  i/1932,  281. 
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■  ,HPhtJ1o®ria""review  o{'—ReP'  med.  Res .  Court. ,  Land.,  1923.— Brit.  med.  d., 
1/1924,  439. 

Untoward  Results,  Serum  Rashes,  etc.,  with  Diphtheria  Antitoxin. 
I  he  symptoms  of  diphtheria  serum  sickness  are  fever,  rash,  usually  urticaria 
or  a  variety  of  erythema  multiforme.  Sometimes  more  unpleasant  effects 
namely  pains  in  joints,  tendons  and  fasciae  occur  with  fever. 

Asthmatic  patients  should  receive  injections  with  caution,  even  as 
prophylactic. 

Intense  itching,  subsequently  vomiting,  has  been  cured  by  1/6  grain  of 
morphine. 


Attention  drawn  to  the  growing  frequency  of  unpleasant  reactions  to  the 
injection  of  diphtheria  antitoxin.  At  one  time  these  reactions  were  rare,  now 
they  occur  in  80%  of  children  and  95%  of  adults.  Ephedrine  by  the  mouth 
is  successful  in  aborting  these  reactions — one  tablet  an  hour  before  the  injection 
and  one  tablet  every  8  hours  for  the  next  fortnight.  For  children  under  4, 
tablets  contain  0-1  g.;  between  4  and  9,  0-2  g.;  and  between  9  and  15,  0-3  g.— 
P.  Paul  Levy,  Brit.  med.  J.,  ii/ 1 933,  354. 


Diphtheria  carriers  are  found  of  all  ages  and  of  either  sex;  the  presence 
3r  absence  of  an  obvious  pathological  condition  is  no  criterion  for  detecting  a 
carrier,  of  the  length  of  carrier  life,  or  of  virulence.  The  length  of  carrier  life 
seems  to  have  no  effect  on  virulence — bacilli  have  been  demonstrated  to  be 
virulent  after  4  to  8  months  in  the  ear  and  nose  of  different  individuals. 
Artificial  immunisation  under  certain  conditions  may  increase  the  number  of 
virulent  carriers,  especially  when  only  partially  carried  out  in  a  community. 

Of  1680  children  with  diphtheria,  86  showed  haemorrhages.  Prognosis  of 
spistaxis  in  concurrent  faucial  and  nasal  diphtheria  is  very  serious,  but  epistaxis 
lot  a  very  grave  sign  in  purely  nasal  diphtheria  or  when  disease  confined  to 
:onsils  or  conjunctiva. — P.  von  Kiss,  Arch.  Kinderheilk,  ii/ 1 933,  193. 


Schick  Test  in  Diphtheria  (introduced  by  Prof.  B.  Schick,  of 
Vienna,  in  1913).  Schick  test  toxin  is  injected  into  the  skin  to 
discover  whether  a  person  is  immune  or  susceptible  to  diphtheria, 
[f  his  blood  contains  antitoxin,  so  that  he  is  immune,  this  antitoxin 
3revents  the  injected  toxin  from  causing  a  skin  reaction.  If  his 
3lood  contains  no  antitoxin,  or  insufficient  for  protection,  a 
drcumscribed  area  of  redness  about  \  in.  or  1  in.  or  more  in 
diameter  (which  may  not  appear  until  the  third  day)  persisting  7 
:o  10  days  is  produced,  and  on  fading  shows  superficial  scaling 
ind  persistent  brownish  pigmentation. 

Schick  Test  Toxin .  A  standard  diphtheria  toxin  is  diluted 
o  that  0-2  ml.  contains  the  test  dose.  To  ensure  that  the  toxin 
njected  is  harmless,  B.P.  ’32  requires  that  when  it  is  diluted 
)0  times,  0-2  ml.  must  cause  no  reaction  when  injected  into  the 
kin  of  a  guinea-pig,  but  when  diluted  25  times,  this  dose  must 
:ause  a  reaction.  Now  the  test  toxin  also  contains  toxoid  which 
>roduces  no  skin  reaction  but  combines  with  antitoxin.  Tests 
re  therefore  required  to  ensure  that  the  test  toxin  contains 
.  normal  amount  of  toxoid,  neither  unusually  large  nor  unusually 
mall.  The  first  test  requires  that  1  ml.  Schick  toxin  mixed  with 
ml.  of  a  dilution  containing  l/250th  of  a  unit  of  antitoxin,  must 
qve  a  reaction  on  the  skin  of  a  guinea-pig  when  0-2  ml.  is  injected, 
rhis  test  ensures  that  the  amount  of  toxoid  present  is  not  unusually 
mall,  for,  if  it  were,  a  person  might  appear  immune  who  in  fact 
Lad  a  very  small  amount  of  circulating  antitoxin.  The  second 
est  requires  that  1  ml.  of  Schick  toxin  mixed  with  1  ml.  or  a 
lilution  containing  1  / 1 50th  of  a  unit  of  antitoxin  must  give  no 
eaction  when  0-2  ml.  is  injected  into  the  skin  of  a  guinea-pig. 
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This  test  ensures  that  the  amount  of  toxoid  present  is  not  unusual 
large,  for,  if  it  were,  a  person  might  appear  susceptible  who  h; 
a  fair  amount  of  circulating  antitoxin.  The  second  test  requir 
that  1  ml.  of  Schick  toxin  mixed  with  1  ml.  of  a  dilution  containii 
1/1 50th  of  a  unit  of  antitoxin  must  give  no  reaction  when  0-2  rr 
is  injected  into  the  skin  of  a  guinea-pig.  This  test  ensures  th 
the  amount  of  toxoid  present  is  not  unusually  large,  for,  if  it  weir 
a  person  might  appear  susceptible  who  had  a  fair  amount 
circulating  antitoxin.  The  diluting  fluid  may  be  either  a  steri 
solution  of  sodium  chloride,  so  that  the  diluted  liquid  is  isoton 
with  the  blood,  or  may  be  a  sterile  solution  containing  1*5%  v 
of  a  mixture  of  57  g.  of  borax,  85  g.  of  boric  acid  and  99  g. 
sodium  chloride. 

Method  of  Conducting  the  Test .  0-2  ml.  of  the  standardise 
diluted  diphtheria  toxin  is  injected  intracutaneously  into  tl 
left  forearm.  A  similar  amount  of  control,  i.e.,  toxin  which  h 
been  heated ,  is  injected  into  the  right  arm.  A  flush,  sometim 
with  a  deeper  red  centre,  on  the  site  of  injection  into  the  le 
arm,  and  the  absence  of  an  identical  flush  on  the  right  arm  indicat 
a  positive  reaction.  This  develops  in  from  24  to  72  hours  and 
more  easily  read  on  or  after  the  third  day. 

The  control  test  serves  to  eliminate  pseudo  reactions  due  to  tl 
presence  in  the  test  toxin  of  some  substance  which  is  more  stab 
than  the  specific  toxin  and  which  causes  reactions  in  sensitise, 
individuals. 

Immunisation .  Patients  wrho  give  a  positive  reactio 
should  be  immunised  by  diphtheria  prophylactic ,  of  whic 
usually  3  injections  of  1  ml.  each  are  given  at  intervals  of  7  to 
days. 

Babies  up  to  6  months  seem  to  be  immune;  between  the  ag 
of  6  months  and  5  years  the  majority  give  a  positive  reactio 
and  for  children  w  ithin  these  age  limits  the  test  is  often  consider# 
unnecessary,  and  the  children  may  be  immunised  without  previo 
Schick  testing.  For  immunisation  one  of  the  several  forms 
diphtheria  prophylactic  is  used,  the  doses  and  the  inters 
varying  with  the  different  forms. 

In  school  practice. — W.  Dunn  and  co-workers,  Lancet,  i/1927,  178. 

Diphtheria  Prophylactic.  The  B.P.  ’32  has  five  forms 
Diphtheria  Prophylactic  (Toxinum  Diphthericum  Detoxicatun 
as  follows: — 

(a)  Diphtheria  Toxin- Antitoxin  Mixture ,  prepared 
adding  diphtheria  antitoxin  to  a  filtrate  of  a  culture  on  nutrie 
broth  of  C.  diphtherice. 

(b)  Diphtheria  Toxoid  or  Anatoxin,  prepared  by  treatii 
the  filtrate  with  formaldehyde. 

(c)  Diphtheria  Toxoid- Antitoxin  Mixture,  prepared 
treating  the  filtrate  with  formaldehyde  and  adding  a  sm 
quantity  of  diphtheria  antitoxin. 
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(d)  Diphtheria  Toxin- Antitoxin  Floccules ,  prepared  by 
adding  diphtheria  antitoxin  to  the  filtrate  in  the  proportion 
necessary  to  produce  suitable  flocculation,  separating  the  floccules 
and  washing  and  suspending  them  in  physiological  solution  of 
sodium  chloride. 

(e)  Diphtheria  Toxoid- Antitoxin  Floccules,  prepared  by 
treating  the  filtrate  with  formaldehyde  and  then  proceeding  as 
for  Toxin- Antitoxin  Floccules. 

Purified  Diphtheria  Toxoid.  Culture  filtrates  containing  toxins  treated 
with  formaldehyde  are  partially  or  completely  converted  into  toxoids.  The 
Ramon  flocculation  test  being  used  for  assaying  strength  of  the  fractions,  the 
“L angst aff  dose ”  being  the  amount  of  toxin  equivalent  to  1  unit  of  antitoxin 
by  this  test. — A.  F.  Watson  and  E.  Langstaff,  Biochem.  J.,  1926,  763. 

All  forms  of  diphtheria  prophylactic  are  submitted  to  a  test 
to  ensure  freedom  from  toxicity  which  consists  in  injecting  5  ml. 
into  each  of  5  healthy  guinea-pigs,  and  in  seeing  that  none  die 
within  6  days.  Hence,  1  ml.,  which  is  the  amount  injected  into 
a  person,  must  contain  less  than  one- fifth  of  the  fatal  dose  for  a 
guinea-pig.  Further,  if  any  of  the  guinea-pigs  die  later  than  6 
days,  a  second  test  is  applied  in  which  1  ml.  is  injected  into  each 
of  5  more  guinea-pigs.  None  of  these  guinea-pigs  must  die 
within  30  days.  There  are  also  tests  to  ensure  efficiency.  When  a 
quantity  not  exceeding  5  ml.  is  injected  into  each  of  10  normal 
guinea-pigs,  these  must  be  rendered  immune  in  6  weeks.  The 
immunity  may  be  tested  in  two  ways;  the  Schick  reaction  may 
be  performed,  and  8  out  of  10  must  be  found  Schick-negative;  or 
5  lethal  doses  of  diphtheria  toxin  may  be  injected  into  each  of 
them,  and  8  out  of  10  must  be  unaffected  by  the  injection. 

Diphtheria  toxin-antitoxin  which  was  the  original  form  of 
prophylactic  used  has  been  largely  displaced  by  a  preparation  of 
diphtheria  toxoid.  Injections  of  toxin-antitoxin  may  be  attended 
with  some  danger.  Some  fatalities  have  been  ascribed  to  freezing 
of  the  mixture  which  destroys  the  antitoxin,  leaving  excess  of  the 
toxin.  The  toxin-antitoxin  mixture  should  not  be  used  after 
exposure  to  a  temperature  below  0°.  The  addition  of  formalde¬ 
hyde  renders  the  toxin  non-toxic.  (The  anatoxin  is  stable  for 
long  periods  below  20°  and  resists  heating  for  1  hour  at  65°  to  70°. 
— G.  Ramon,  Ann.  Inst.  Pasteur ,  1925,  1,  per  J .  chem.  Soc.  Abstr., 
i/1925,  339.  See  also  G.  Ramon,  Brit.  med.  J .  Epit .,  i/1924,  44.) 
It  is  not  advisable  to  attempt  immunisation  in  patients  with 
advanced  heart  disease  and  kidney  affection,  or  those  recovering 
from  acute  infectious  diseases.  It  is  claimed  that  70%  to  90%  of 
those  treated  are  found  to  be  immune  after  8  weeks.  From  1  to  5 
years  is  the  most  favourable  age  for  diphtheria  prophylaxis. 

References  to  Clinical  use  of  Diphtheria  Prophylactic 

(a)  Diphtheria  Toxin-antitoxin  Atixture.  As  already  stated  this  has  now 
argely  been  replaced  by  other  forms  of  prophylactic.  For  references  to  its  use 
ee  previous  edition. 

(b)  Diphtheria  Toxoid  or  Anatoxin. — Ministry  ol  Health  Memor- 

tndum  170/Med.  Nov.  1932.  Gives  recommendations  which  are  in  accord 
dth  findings  of  conference  of  experts  from  different  countries  held  in  London, 
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in  June  1931,  under  auspices  of  League  of  Nations.  Some  of  recommendation; 
are:  At  same  time  as  Schick  test  a  test  for  hypersensitiveness  should  be  carriec 
out  by  intradermal  injection  of  a  small  dose  of  formol  toxoid  (0*2  ml.  of  s 
1  in  100  or  1  in  200  dilution).  Any  reaction  to  this  test  within  24  to  48  hour; 
should  be  taken  into  consideration  when  deciding  method  of  immunisation 
If  no  reaction  greater  than  \  in.  and  no  induration,  immunisation  may  be  carriec 
out  with  formol-toxoid  of  25  to  35  L.F.  or  greater  strength  in  3  doses  at  fortnighth 
intervals.  If  there  is  a  reaction  to  the  test  with  diluted  formol  toxoid,  toxin 
antitoxin  floccules  should  be  used  as  immunising  agent  in  place  of  formo 
toxoid.  Immunisation  should  not  be  attempted  in  children  under  one  year 
Schick  test  should  be  repeated  not  less  than  2  months  after  last  immunising  dose 
If  positive,  whole  immunising  course  should  be  repeated. 

In  a  small  number  of  cases  injection  of  toxoid  has  been  followed  by  reaction 
due  to  hypersensitiveness  of  the  patient  to  certain  proteins  contained  in  th 
toxoid.  These  reactions  are  harmless  to  healthy  persons  and  are  rare  in  childrer 
under  five.  For  older  children  test  for  hypersensitivity  by  intradermal  injectior 
of  diluted  toxoid — known  as  Moloney  test.  ( Vide  Min.  of  Health  Memor 
andum  above). 

Use  of  the  Moloney  test  makes  it  possible  to  immunise  non-sensitive  children 
with  toxoid. — R.  A.  O’Brien  and  H.  J.  Parish,  Lancet ,  ii/ 1 932,  176. 

Diphtheria,  an  almost  preventable  disease,  still  attacks  some  40,000  peopl 
every  year  in  England  and  kills  2,000.  In  a  crucial  test  in  the  Edinburgh  an*. 
Birmingham  isolation  hospitals  immunisation  virtually  abolished  diphtheri 
among  the  staff  and  the  nurses,  constantly  and  intensely  exposed  to  risk. — 
W.  T.  Benson,  Edinb.  med.  J.,  May,  1934,  293,  per  Brit.  med.  J.,  i/1934,  108S 

The  intrinsic  antigenic  value  of  anatoxin  should  be  of  at  least  5  antigeni 
units — that  prepared  by  the  Pasteur  Institute  is  of  8  to  10  units.  Initie 
injection  subcutaneously  0-5  ml.  After  3  weeks  give  a  second  injection  c 
1  ml.,  and  15  days  later  a  third  injection  of  1  ml.  to  1-5  ml.  (this  third  injectio 
is  not  always  necessary).  All  children  from  1  to  8  years  should  be  vaccinated 
In  epidemics  inject  1000  units  of  antitoxin  preceded  a  few  minutes  by  a 
injection  of  anatoxin,  the  second  and  third  injections  of  anatoxin  being  give 
in  the  usual  way.  Nearly  300,000  persons  vaccinated  in  France  since  1926. — 
G.  Ramon  and  G.  I.  Helie,  J.  Amer.  med.  Ass.,  ii/ 1 928,  1033. 

Results  of  1297  inoculations  with  diphtheria  anatoxin. — J.  Amer.  med.  Ass 
ii/ 1 925,  472. 

After  the  first  dose,  37%  of  children  Schick-negative — after  second  dos 
95%  to  98%  Schick-negative. — L.  Marten,  G.  Loiseau  and  A.  Lafaille,  Anr 
Inst.  Pasteur ,  ii/ 1 928,  959. 

See  also  Tomesek,  Ann.  Inst.  Pasteur,  i/1932,  574,  for  results  of  inoculatin 
250,000  children  in  Hungary  between  1930  and  1931. 

Results  in  Canada:  400,000  people  inoculated  with  toxoid  between  192 
and  1927  without  any  untoward  result. — J.  G.  Fitzgerald,  Ann.  Inst.  Pasteur 
ii/ 1 928,  1089. 

Diphtheria  toxoid  (anatoxin)  is  a  better  immunising  agent  than  toxir 
antitoxin  and  may  safely  be  employed  in  immunising  adults.  A  first  dose  c 
0*5  ml.  is  given,  a  second  of  1  ml.,  and  a  third  of  1  ml.  to  1  -5  ml.,  with  an  interv ; 
of  14  days  between  doses.  If  there  is  a  marked  “pseudo  reaction”  in  the  Schic 
test,  or  a  history  of  diphtheria,  give  preliminary  doses  of  0-1  ml.  to  0-25  ml.  c 
toxoid. — G.  F.  Dick  and  G.  H.  Dick,  J.  Amer.  med.  Ass.,  i/1929,  1903. 

Diphtheria  toxoid  used  for  active  immunisation  without  any  undesirab 
local  or  general  reactions.  Sensitivity  to  toxoid  demonstrated  by  intraderm! 
tests.  It  should  replace  toxin-antitoxin. — Keller  and  Harris,  J.  Amer.  me  < 
Ass.,  i/1934,  2163. 

Diphtheria:  Its  Aetiology,  Distribution,  Transmission,  and  Prevention,  t 
Graham  Forbes  (London,  1932),  should  be  consulted  for  a  full  account  < 
the  subject. 

“The  evidence  already  available  leaves  no  doubt  that  the  disease  and  its  oft* 
fatal  consequences  may  now  fairly  be  called  avoidable.” — J.  Graham  Forbe 
Spec.  Rep.  Ser.  med.  Res.  Conn.,  Bond.,  No.  115,  1927. 

(c)  Diphtheria  Toxoid- antitoxin  Mixture.  Should  be  employed  on 
national  scale.  More  economical  than  treatment. — E.  Donaldson,  Brit.  med. 
ii/ 1 926,  551. 
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The  permanence  of  the  Schick-negative  state.  Of  440  Schick-positive  children 
rendered  negative  by  immunisation,  5%  were  found  positive  when  re-tested 
1  to  7  years  later.  All  the  relapsed  individuals  rapidly  produced  antitoxin 
in  response  to  very  small  amounts  of  toxin  and  could  be  considered  as  being 
in  a  state  of  active  immunity. — H.  J.  Parish,  Lancet ,  ii/1928,  322. 

(d)  Diphtheria  Toxin -antitoxin  Floccules.  The  precipitate  formed  by 
mixing  toxin  and  antitoxin  in  equivalent  amounts  contains  all  the  specific  antigen 
and  antibody  in  the  mixture  with  little  non-specific  matter. — P.  Hartley,  Brit. 
J.  exp.  Pathol.,  1925-6,  112.  Owing  to  the  elimination  of  much  of  the  non¬ 
specific  matter,  the  reaction  following  injection  of  floccules  is  less  than  that  with 
toxin-antitoxin. 

(e)  Diphtheria  Toxoid- antitoxin  Floccules.  Absolutely  safe  for  immun¬ 
isation  of  children. — A.  T.  Glenny  and  C.  T.  Pope,  J.  Path.  Bact.,  1927,  587. 


Immunity  after  the  injection  of  floccules  is  said  to  develop  rapidly. 

Three  injections  may  be  needed.  Little  likely  to  produce  reactions. — Brit, 
med.  J.,  i/1931,  757. 

Rarely  produces  reaction  in  adults  and  practically  never  in  children. — 
Lancet,  i/1935,  229. 

Satisfactory  results  obtained  in  adults. — D.  J.  Thomas  and  N.  G.  Howell, 
Lancet,  i/1935,  579. 

Alum  Precipitated  Toxoid.  The  addition  of  alum  to  toxoid  to  the  extent  of 
0-2%  provides  a  precipitate  of  high  immunising  power  even  in  one  dose, 
though  it  is  apt  to  cause  an  annoying,  but  not  harmful,  reaction.  Its  use  has 
been  enthusiastically  adopted  in  some  of  the  Western  and  Southern  States  of  the 
U.S.A.,  with  a  high  conversion  of  Schick-positive  children  to  negative  after 
one  dose. — Brit.  med.  J.,  i/1934,  1081. 

The  precipitate  produced  by  addition  of  alum  to  formol  toxoid  is  used  for 
immunisation  against  diphtheria  in  one  dose  of  0-5  ml.  or  1  ml. 

Superior  to  toxoid-antitoxin  in  the  prevention  of  diphtheria.  It  induces 
immunity  more  rapidly  and  is  the  best  antigen  in  epidemic  periods  when  rapid 
induction  of  immunity  is  essential.  The  reactions  are  not  more  severe  than  those 
caused  by  toxoid-antitoxin.  Observations  based  on  treatment  of  436  children 
with  alum  toxoid  and  over  7000  with  toxoid-antitoxin. — J.  C.  Saunders, 
Lancet,  ii/ 1 932,  1047. 

Slight  and  transient  induration  developed  in  approximately  half  of  38  cases 
treated  and  all  the  children  known  to  be  Schick-positive  before  treatment  were 
negative  when  tested  three  months  later.  The  rationale  of  alum-toxoid 
prophylaxis  indicates  that  a  certain  amount  of  induration  at  the  site  of  injection 
is  to  be  expected.  If  it  can  be  shown  that  this  is  transient  the  method  seems  to  be 
well  worth  while,  as  the  delayed  absorption  appears  to  have  the  effect  of  in¬ 
creasing  enormously  the  antigenic  response  of  the  organism.  J.  C.  Saunders, 
Lancet,  i/1933,  791. 

One  dose  of  alum  precipitated  toxoid  rendered  Schick-negative  92-4% 
of  185  strongly  Schick-positive  children  of  pre-school  age.  In  another  group 
of  613  children  not  previously  Schick-tested,  96-6%  were  Schick-negative  when 
tested  2  to  4  months  after  one  injection. — Graham,  Murphee  and  Gill,  J. 
Amer.  med.  Ass.,  i/1933,  1096. 

No  reactions  other  than  an  occasional  slight  induration  observed  in  135 
infants  immunised  with  one  dose  of  alum  precipitated  toxoid.  Walker, 
Amer.  med.  Ass.,  ii/ 1 934,  227. 

Results  compare  favourably  with  those  following  two  aoses 
toxoid. — Kelber  and  Leathes,  J.  Amer.  med.  Ass.,  ii/1934,  478. 

Alum  toxoid  is  slightly  more  effective  than  toxoid  containing  no  alum. 
White  and  Schlageter,  J.  Amer.  med.  Ass.,  i/1934,  915. 

By  adsorption  on  aluminium  hydroxide  the  purity  of  diphtheria  toxoi  d 
increased  150  times.  Tests  on  9,000  persons  show  that  the  addition  of  am 
hydroxide  increases  immunising  power  and  practically  no  reaction  is  Prp/  ' 
— S.  Schmidt,  Dansk  Tidsskr.  Farm.,  1933,  123,  per  Quart.  . 

1934  152.  a 

Passive  immunity  to  diphtheria  was  obtained  in  97-9%  of  all ^pses a™f 
100%  under  10  years  in  a  series  of  100  Schick-positives by  i  0  14  to 

500  units  of  diphtheria  antitoxin,  the  duration  of  immunity  e  07Q 

21  days.— E.  G.  Munro  Jones  and  J.  W.  Kershaw  Brit.  med.  J .,  n/lVM,  u/u, 
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Dysentery.  There  are  two  main  types  of  dysentery — -Amoebic 
and  Bacillary  ( cf .  Vol.  7,  pp.  519,  912). 

Characteristics  of  Entamoeba  histolytica .  The  entamoeba 
varies  in  size  from  6  to  35  fi,  though  usually  about  12  to  24  j a 
Red  blood  corpuscles,  bacteria,  cells,  etc.,  may  often  be  seer 
in  the  interior  though  the  ingestion  of  red  corpuscles  is  bx 
no  means  a  constant  factor.  The  organism  can,  according  tc 
Rogers,  only  rarely  be  found  in  pus,  but  is  always  present  ir 
scrapings  from  the  wall  of  the  abscess.  The  amoeba  passe 
through  the  intestinal  wall  and  on  reaching  the  submucous  laye 
forms  an  abscess.  Hewlett  says  the  organism  may  be  cultivatec 
on  ordinary7  agar  if  an  organism,  e.g.  B.  coli ,  be  present.  For  s 
description  of  this  and  other  amoebae  see  Medical  Research  Com. 
Brit.  med.  J .,  i/1917,  609;  also  H.  A.  Haig,  Lancet ,  ii/ 1919,  825 
and  J.  S.  White,  Pharm.  J.,  i/1915,  797. 

To  Search  Stools  and  Mucus  for  Entamoeba  Histolytica 

In  searching  mucus  for  amoehce  stain  with  a  little  methylene  blu 
-  and  examine  with  low  power,  e.g.,  J  in. — turn  on  the  J  in.  t< 
verify. 

Alternatively,  place  a  small  piece  of  freshly  passed  stool  on 
slide,  adding  one  or  two  drops  of  1  in  10,000  neutral  red  in  norma 
saline.  Examine  with  J  in.  objective.  The  amoebae  take  uj 
the  neutral  red,  all  other  constituents  of  the  faeces,  even  th 
leucocytes,  remaining  uncoloured. 

Cultivation.  10  g.  of  specimen  is  shaken  with  100  ml.  of  saline  in 
mechanical  shaker  5  minutes  and  poured  on  a  fine  silk  of  mesh  40/x  stretche 
on  a  tambour.  It  is  gently  stirred  with  a  rod  and  the  filtrate  or  a  portion  of 
is  centrifuged  one  minute  at  1200  revolutions  per  minute,  the  supernatar 
liquid  poured  off  and  the  volume  made  up  again  with  normal  saline.  Shake  an 
again  centrifuge.  Repeat  until  the  supernatant  liquor  is  almost  clear.  Finall 
shake  the  deposit  with  10  ml.  normal  saline  and  allow  to  stand  for  10  minutes 
The  upper  portion  is  then  poured  off  and  thoroughly  centrifuged,  an 
loopfuls  used  for  making  hanging-drop  preparations  for  cultivation.  Fc 
counting,  Bottcher’s  slides  are  used. — Lancet ,  i/1917,  179. 

No  purgative  should  have  been  given  for  some  days,  otherwise  the  precyst^ 
forms,  difficult  to  identify,  will  be  present.  Examination  during  emetin 
administration  is  useless. 

For  amcebce  mix  a  small  piece  of  mucus  with  normal  saline  and  examir 
unstained  under  in.  objective. 

For  cysts  and  precystic  forms  emulsify  a  little  of  the  stool  (1)  with  salir 
and  (2)  with  1%  aqueous  solution  of  iodine  in  potassium  iodide. 

E.  histolytica  cultivated  by  Bceck  and  Drbohlav.  In  culture,  E.  histolytic 
feeds  on  bacteria  and  red  blood  cells  whenever  the  latter  are  present  in  tb 
medium. — J.  Amer.  med.  Ass.,  ii/ 1 925,  196.  See  also  Amer.  J.  Hyg.,  1924! 
Lancet ,  ii/ 1 926,  762;  and  Yearb.  Pharm.,  1927,  79;  and  detection  in  faece 
ibid.,  80,  371. 

Viability  of  cysts  of  E.  histolytica  studied  by  keeping  them  in  an  ice-bc 
and  subculturing  at  intervals;  they  were  viable  up  to  46  days.  Subcultures  < 
Dobell’s  strains  survived  under  variable  conditions  of  temperature,  etc.,  up  i 
27  days. — T.  and  V.  Wright,  J.  trop.  Med.  ( Ftyg .),  ii/ 1932,  337. 

Method  for  counting  E.  histolytica  in  vitro  with  haemocytometer.— M .  Paulso 
J.  trop.  Med.  ( Hyg .),  i/1933,  109. 
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Diagnosis.  A  method  of  concentration  of  cysts  from  stools:  Shake  a  lumo 
of  feces  (at  least  1  g.)  in  about  30  ml.  of  normal  saline  preferably  with  a 
mechanical  shaker  in  a  large  flask  or  bottle  for  £  hour.  Then  transfer  to  a 
separating  funnel  and  shake  by  hand  for  *  minute  with  10%  or  20%  of  its 
volume  of  ether  Allow  to  stand  for  a  minute  or  two.  The  cysts  remain  in  the 
saline,  fecal  debris  rising  in  a  mass  at  the  top  of  the  saline,  immediately  below 
the  excess  of  ether.  I  he  saline  is  removed  and  centrifuged.  The  sediment 
in  the  centrifuge  tubes  would  be  some  15  times  as  rich  in  cysts  as  the  original 
^  desired  tbs  cm  be  again  shaken  up  and  centrifuged  afresh  — 
J.  W.  Cropper  and  R.  W.  H.  Row,  Lancet ,  i/1917,  179. 

In  diagnosis  of  chronic  dysentery  by  means  of  the  sigmoidoscope  the  large 
bowel  is  emptied  by  means  of  £  ounce  of  castor  oil  in  the  evening  followed 
next  morning  by  a  soap  and  water  enema,  immediately  after  which  15  minims 
of  tincture  of  opium  is  given.  The  distance  the  instrument  can  travel  varies 
— up  to  12  in.  has  been  passed. — P.  Manson-Bahr  and  A.  L.  Gregg  Trot  Dis 
Bull.,  1921,  35. 


The  diagnosis  of  intestinal  amcebiasis  assisted  by  provoking  an  artificial 
relapse  with  keratin-coated  capsules  of  bile  extract,  0-2  g.,  3  after  each  meal. 

The  stools  become  fluid  and  organisms  and  cysts  observed  in  large  numbers. _ - 

Le  Noir  and  de  Fossey,  per  Trop.  Dis.  Bull.,  1922,  688. 

Entamoeba  coli.  Syn.  Amoeba  coli  of  Losch.  Occurs  in  the  upper  part 
of  the  large  intestine.  It  appears  to  be  harmless.  According  to  Schaudin  it 
differs  from  E.  histolytica  in  that  the  ectoplasm  is  not  distinctly  seen  except 
during  the  formation  of  a  pseudopodium  and  the  nucleus  stains  deeply.  It 
never  takes  up  red  cells.  E.  coli  multiplies  by  binary  fission  and  also  by  multiple 
fission  into  8  small  amoebae.  E.  histolytica  produces  an  indefinite  number  of 
small  amoebae. — J.  S.  White,  Pharm.  J.,  i/1915,  797.  For  further  differences 
see  E.  histolytica. 

Comparison  of  E.  histolytica  with  E.  Coli. — The  following  table  shows 
differences  from  E.  coli,  which  is  so  commonly  found  in  feces.  Actual  measure¬ 
ment  of  size  is  a  great  help.  Amoebic  diarrhoea  should  never  be  diagnosed  on 
precystic  forms  alone. 


E.  histolytica. 

E.  coli. 

Active 

forms 

Size  20  p  to  30  p. 

Clear  ectoplasm,  granular  endo¬ 
plasm 

Red  blood  cells  included 

Sudden  explosive  movements 
Eccentric  inconspicuous  spheri¬ 
cal  nucleus  with  small  central 
dot. 

Size  20  p  to  30  p. 

Ectoplasm  and  endoplasm  both 
granular 

Bacteria,  yeasts,  vegetable  cells 
included 

Movements  very  slow  and  no 
locomotion 

Central  conspicuous  nucleus 
with  an  eccentric  dot. 

Pre-cystic 

forms 

Size  7  p  to  14  p  Round. 
Ectoplasm  and  endoplasm  not 
differentiated 

No  inclusions 

No  movements 

Nucleus  a  beaded  ring.  May  be 
elongated  and  undergoing 
division. 

Almost  impossible  to  dis¬ 
tinguish  from  E.  histolytica. 

Cysts 

1 

Size  Ip  to  9  p,  or  1 1  p  to  14  p. 

1,  2  or  4  nuclei 

Mature  cyst  has  4  nuclei 

Mature  cyst  contains  glycogen. 

1 

Size  15^t.  to  20  p. 

1  to  8  nuclei 

Mature  cyst  has  8  nuclei 

Mature  cyst  contains  no  glyco¬ 
gen. 

Many  cases  of  diarrhoea  or  colitis  might  be  found  to  be  amoebic  in  origin  l 
the  stools  were  systematically  examined. — L.  E.  H.  Whitby,  Midx.  Hosp.  J ., 
March,  1925. 
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Entamcsba  Nana  (Wenyon  and  O’Connor)  inhabits  the  human  intestines,  1 
addition  to  E.  coli  and  E.  histolytica.  E.  Nana  is  a  small  amoeba  measurin 
when  rounded  6  to  12/r.  The  cysts  are  very  resistant.  No  evidence  that  it  i 
pathogenic. — C.  Dobell  and  Margaret  W.  Jepps,  Brit.  med.  J.,  i/1917,  607. 

Councilmania  laflenri,  an  amoeba  of  man,  has  clear  pseudopodia,  eats  re 
blood  corpuscles  and  has  a  very  marked  resemblance  to  the  motile  forms  of  th 
amoebae  of  dysentery.  Its  cysts  have  8  nuclei  resembling  those  of  E.  coli ,  bu 
differ  from  them  in  the  larger  subdivided  central  karyosome  of  the  nucleus.  I 
is  wholly  resistant  to  all  forms  of  emetine  treatment  and  as  it  often  occur 
coincidentally  with  the  amoebae  of  dysentery  and  persists  after  the  exterminatio 
of  the  dysenteric  infection  it  might  give  a  misleading  picture  of  the  failure  t 
cure  by  the  emetine  treatment.  Presence  invariably  revealed  by  its  characteristi 
cysts  but  motile  stage  separated  with  difficulty  from  that  of  E.  dysenterice.— 
C.  A.  Kofoid,  Int.  Conf.  Trop.  Amer.,  1924,  327. 

Bacillus  Dysenterice.  The  dysentery  organisms  are  divisibl 
into  two  main  groups.  According  to  a  Medical  Research  Commit 
tee  Report,  B.  dysenterice  (Shiga)  and  B.  dysenterice  (Flexner),  it  i 
universally  agreed,  cause  bacillary  dysentery.  They  occur  a 
short  rods,  destitute  of  flagella,  and  non-motile,  gram-negative 
fermenting  glucose  without  gas  formation  and  producing  alka 
in  milk. 

Shiga’s  organism  is  relatively  well  defined.  It  does  not  fermera 
mannite,  and  does  not  produce  indole  in  peptone  water.  It  is  high! 
toxic  to  man  and  animals.  It  is  a  distinct  and  separate  species 
The  Flexner  group  produces  acid  in  mannite  and  +  or  —  indoli 
in  peptone  water. 

Flexner’s,  however,  is  separable  into  several  distinct  strains 
Details. — F.  W.  Andrewes,  and  A.  C.  Inman,  Serologies 
Races  of  the  Flexner  Group,  Spec.  Rep.  Ser.  med.  Res.  Conn 
Bond.,  No.  42,  1920;  Lancet ,  i/1920,  162;  see  also  ibid.,  i/191h 
560. 

The  bacilli  of  Shiga  and  Flexner  are  non-motile,  non-sporing 
do  not  stain  by  Gram’s  method  and  grow  on  all  ordinan 
media.  In  cultural  characters  they  resemble  B.  coli  communis . 

The  dysentery  bacilli  have  an  exotoxin  and  endotoxin.  Th 
former  is  a  neurotoxin;  the  latter  acts  as  a  poison  on  the  intestine 
By  the  suppression  through  anaerobiosis  of  the  exotoxin-producin 
activity  of  B.  dysenterice  Shiga,  a  pure  endotoxin  is  produce 
directly  from  the  culture. — J.  E.  McCartney  and  P.  K.  Olitsky 
per  J.  trop.  Med.  ( Hyg .),  1923,  259. 

Serum  diag?iosis  of  chronic  bacillary  dysentery.  Standard  agglutination  tests  witD 
Shiga-Flexner  groups  of  dysentery  cultures  may  have  large  field  of  usefulness 
in  helping  to  determine  prevailing  type  of  infection,  allowing  of  treatment  b 
dysenteric  vaccines,  made  up  of  organisms  corresponding  to  prevailing  type 
(Thomson’s  Detoxicated  Vaccines).  Standard  agglutination  tests  may  possib 
be  of  value  even  in  diagnosis  of  chronic  dysentery. — E.  H.  R.  Altounyan,  Lance 
i/1924,  75. 

Differential  Diagnosis  of  Amoebic  and  Bacillary  Dysentery.  It 

not  always  easy  to  find  E.  histolytica  in  the  stools  of  early  amoebic  dysentery,  bv 
if  pseudopyknotic  nuclei  are  present  the  diagnosis  is  certain.  It  is  confirms 
by  the  detection  of  Charcot-Leyden  crystals  and  eosinophils,  though  these  do  nr 
develop  quite  so  early. — A.  Alexieff,  per  Lancet,  ii/ 1 932,  854. 

Characteristic  cellular  exudate  in  the  stools  of  amoebic  and  in  bacillair 
dysentery.  The  finding  of  E.  histolytica  in  the  midst  of  a  “bacillary”  exudatt 
of  this  kind  indicates  that  a  double  infection  is  present,  although  attempts  tr 
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St'Wf  ?-ay  {fv1',?-  W‘llmore  and  C.  H.  Shearman,  Lancet, 
1/GI6,  200.  bee  also  G.  M.  Findlay,  Lancet,  i/1919,  135. 

Notes  on  aetiology  of  dysentery.  E.  histolytica  in  63  cases  out  of  217,  and 

B.  dys  enter  ice  (Shiga)  in  47.— C.  J.  Martin,  Brit.  med.  J .,  i/1917,  479. 

According  to  the  Annual  Report  on  the  Health  of  the  Army  for  1925  nearlv 

all  the  cases  of  dysentery  in  Iraq  were  amoebic,  whereas  only  one  of  the  cases 

j?  ™as.  ° QInat0(Spe^  ai3f*  *n  ^SyPt  35  out  °f  64  cases  were  amoebic. 

Brit.  med.  J .,  i/1926,  —  02 ;  K.  Boney  queries  these  figures. — ibid.,  303. 

Antidysentery  Serum  (Shiga) 


Standard.  The  international  standard  is  a  quantity  of  dried 
serum  kept  in  the  Serum  Institute  in  Copenhagen.  The  British 
standard,  which  has  been  carefully  compared  with  the  International 
Standard,  is  kept  in  the  National  Institute  for  Medical  Research, 
Hampstead. 

Unit.  The  International  Unit  is  the  activity  in  a  fixed  weight  of 
the  International  Standard. 

Method  of  Standardisation.  A  preparation  corresponding 
to  a  test  toxin  is  first  made.  A  toxin  is,  however,  by  definition  a 
poisonous  substance  liberated  in  a  culture  medium  by  a  growing 
organism,  and  the  preparation  made  from  B.  dysenteries  (Shiga) 
is  not  always  a  toxin  in  this  sense.  It  may  be  a  bacillary  emulsion, 
prepared  by  growing  a  smooth  strain  of  a  highly  toxigenic  B. 
dysenteries  on  nutrient  agar  for  48  hours  at  37°.  The  growth  is 
washed  off  the  medium  and  the  suspension  is  killed  by  heating 
to  56°  for  15  minutes  and  then  centrifuged  to  collect  the  dead 
bacilli.  These  are  dried  in  vacuo  over  P205,  and  ground  to  a 
powder.  The  test  toxin  may  also  be  a  broth  filtrate  prepared  by 
growing  the  bacillus  in  alkaline  broth  at  37°  for  2  or  3  weeks. 
The  broth  is  sterilised  by  filtration,  and  the  toxin  is  precipitated 
by  adding  40  g.  of  ammonium  sulphate  to  each  100  ml.  The 
precipitate  is  again  dried  in  vacuo.  Finally,  a  purified  toxin  may 
be  prepared  by  dialysing  the  sterilised  broth  filtrate  under 
pressure  against  water.  The  reaction  is  then  adjusted  to  the 
isoelectric  point  to  precipitate  the  toxin  which  is  collected  anddried. 

When  the  toxin  is  prepared  the  test  dose  is  determined;  this  is 
the  dose  which  when  mixed  with  1  unit  of  standard  antitoxin 
causes  the  death  of  one  half  of  a  group  of  mice  injected  with  it; 
a  suitable  toxin  has  a  test  dose  which  is  not  less  than  20  average 
lethal  doses.  Unknown  samples  of  antitoxin  are  then  estimated 
by  mixing  different  volumes  with  the  test  dose  or  the.  toxin. 
These  mixtures  are  injected  into  groups  of  mice,  and  the  mixture 
which  kills  half  of  a  group  of  30  mice  contains  an  amount  of 


ntitoxin  equal  to  1  unit. 

Dysentery  Anatoxin.  The  preparation  and  use  of.  Ann.  Inst.  Pasteur, 
T926,  134,  per  Prescriber ,  Jan.,  1927,  16.  . 

Anti-dysentery  Bacteriophage.  Encouraging  results  with,  in  bacillary 
ysentery — 70%  of  cases  gave  rapid  improvement.  A.  Compton,  ance  , 
/1929,  275. 

Bacteriophage  said  to  have  effected  a  speedy  cure  in  30%  of  cases  uu  very 
ttle  effect  in  remainder. — T.  H.  McCay,  Indicin  med.  Gaz.,  1032,  *  .  R 

Metadysentery  is  due  to  a  group  of  bacilli  including  B.  metadysen  e  ,  • 

zylonensis  and  others.  True  dysenteric  symptoms  are  usually  lac  l  g. 
atient  feels  tired,  nervy,  and  complains  of  flatulence  with  occasional  i 


554 


THE  EXTRA  PHARMACOPOEIA 


followed  by  long  periods  of  constipation.  Diagnosis  based  on  presence  in  th« 
blood  of  specific  agglutinins  and  on  repeated  bacteriological  examination  of  stool! 
A  bacteriological  description  of  the  group  is  given  in  Amer.  J.  trop.  Med.,  July 
1927. — Sir  A.  Castellani,  Lancet,  ii/ 1 929,  372. 

Bacillus  met adys enter icus  (Castellani) — virulence  of.  Results  of  experiment 
on  rabbits.  Its  virulence  is  less  marked  than  that  of  B.  Shiga-Krusel 
an  apparently  similar  toxin.  Resistant  to  direct  sunlight  for  ljr  to  2  hours,  anc 
still  alive  after  6  hours’  exposure  to  diffused  light. — G.  Olivi,  J.  trop.  Med 
( Hyg .),  1923,  123. 

In  colitis  a  new  bacillus  found  constituting  a  third  group  of  dysentery  bacilli: 
Pathogenic  for  man  and  animals.  Easily  confused  bacteriologically  with 
Flexner-Y  type,  but  slow  fermenter  of  lactose. — S.  W.  Patterson,  per  J.  trop 
Med.  (Hyg.),  1923,  64. 

Flagellate  Dysentery.  A  survey  of  the  literature  of  flagellate  dysenteries 
it  is  stated,  leaves  the  mind  of  the  reader  in  a  turmoil  as  to  their  pathogenicity 
or  otherwise.  Few  admit  the  presence  of  flagellates  in  the  bowel  as  anything 
more  than  a  coincidence,  when  found  along  with  dysenteric  symptoms.  Other 
credit  Lamblia  intestinalis  with  pathogenic  effects  and  still  leave  Trichomona 
intestinalis  and  Chilomastix  mesnili  in  the  coincidence  group.  An  analysis  o 
716  cases  showing  these  and  other  infections.  Purgation,  thymol,  emetine 
bismuth  iodide  and  colon  lavage  valuable.  Flagellate  dysentery  can  be  curec 
in  at  least  50%  of  cases. — H.  G.  Whittingham,  Brit.  med.  J.,  i/1923,  799. 

Giardia  lamblia,  Trichomonas  hominis  and  Chilomastix  mesnili  are  probably 
the  real  aetiological  factors  of  “flagellate  diarrhoea.”  Carnivorous  animals  are 
rarely  infected  with  intestinal  protozoa;  a  carnivorous  diet  is  unfavourable 
to  giardias  and  trichomonads  of  rats,  and  such  a  diet  may  also  be  unfavourable 
to  these  flagellates  in  man.  Diarrhoeic  patients  so  treated  have  shown  either 
an  extremely  marked  diminution  in  the  number  of  flagellates  or  a  total  riddance 
of  them. — R.  W.  Hegner,  Int.  Conf.  Trop.  Amer.,  1924,  404. 

These  parasites  are  very  troublesome  to  remove.  The  best  results  were 
obtained  with  betanaphthol  15  grains  and  bismuth  salicylate  20  grains  thrice 
daily.  Turpentine  in  10  minim  doses  tried  but  not  so  useful. — Brit.  med.  J. 
ii/ 1916,  407. 

Dysentery  Carriers  (see  also  Vol.  I,  pp.  521,  1047). — Healthy  carriers 
are  very  rare  and  of  no  importance.  Actual  carriers  are  to  be  found  among  thee 
incomplete  convalescents  who  form  a  high  percentage  of  the  cases.  Ir 
combating  an  epidemic  it  is  necessary  to  reduce  as  far  as  possible  the  numbeu 
of  such  cases  and  to  isolate  very  strictly  those  that  are  already  of  this  type. 

There  are  said  to  be  nearly  two  million  E.  histolytica  cyst-passers  ir 
England. — Lancet,  ii/ 1 926,  762. 

The  spread  and  incidence  of  protozoal  infections  in  the  population  of  this 
country.  As  the  result  of  examination  of  nearly  3000  people,  including  army 
recruits,  adult  civilians,  children  under  12,  and  asylum  patients  (none  of  whorr 
had  been  out  of  England,  with  the  exception  of  a  very  small  percentage  ir 
the  last  group),  E.  histolytica  was  found  in  every  section  of  the  population 
establishing  the  wide  occurrence  of  the  infection  in  this  country,  and  showing 
that  it  is  no  longer  necessary  to  presume  foreign  origin  for  any  home  case  oi 
amoebic  dysentery  or  for  any  infection  with  E.  histolytica.  Indigenous  cases 
of  acute  amoebic  dysentery  do  occur  in  England  and  may  be  more  commor 
than  has  been  supposed — possibly  concealed  under  such  names  as  “hepatitis’ 
or  “ulcerative  colitis.”' — A.  Malins  Smith,  Brit.  med.  J.,  ii/1924,  897. 

Systemic  infections  by  E.  dysenteries.  From  its  portal  of  entry  through  the 
epithelium  of  the  colon  into  the  submucosa,  E.  dysenteries  tends  to  spread  ir 
the  margins  of  ulcers  of  the  colon  into  capillaries  and  smaller  veins  and  thence 
may  make  its  way  into  the  capillary  net  of  the  liver,  through  the  heart  to  the 
capillary  net  of  the  lung,  and  thence  to  the  systemic  circulation.  Liver,  lung 
and  brain  abscesses  are  thus  interpreted  as  haematogenous  invasions  by  waj 
of  the  blood  stream — as  is  also  infection  of  bone-marrow.  Following  the 
finding  of  E.  dysenteries  in  the  stools  of  18  out  of  20  cases  of  Hodgkin’s  disease 
the  authors  infer  that  this  disease  is  amcebiasis  of  the  lymphatic  system,  the 
amoebae  arriving  at  these  locations  by  the  systemic  circulation,  or  possibly  the 
lymphatic  system.  Resistant  cysts  discharged  in  the  faeces  the  sole  mode  ol 
infection,  the  agencies  causing  contamination  being  flies  and  the  soiled  hands 
of  food-handlers. — C.  A.  Kofoid  and  co-workers,  Int.  Conf.  Trop  Amer. 
1924,  381-397 
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Epidemic  encephalitis  (previously  called  Encephalitis 

lethargica).  The  disease  shows  marked  resemblance  to  acute 


poliomyelitis  in  methods  of  infection  and  general  behaviour. 


Whilst  the  view  is  held  that  acute  poliomyelitis,  cerebrospinal 
fever,  and  encephalitis  lethargica  are  independent  entities,  the 
resemblances  indicate  that  they  belong  to  the  same  epidemio¬ 


logical  family  tree  and  the  study  of  one  may  elucidate  the 


nature  of  the  others. — A.  S.  MacNalty,  Lancet ,  i/1925,  594. 

Infection  may  be  due  to  the  damaging  of  the  nasal  mucous 
membrane  by  a  catarrhal  organism,  so  that  when  inhaled  the  virus 
of  encephalitis  passes  through  and  is  absorbed  into  the  brain  via 
the  perineural  lymphatics. — A.  L.  Yates  and  S.  Barnes,  Lancet , 
ii/ 1 925,  130. 

5000  cases  were  reported  in  England  and  Wales  in  1924  and 
1025  in  1923.  A  large  number  of  mild  cases  pass  unrecognised — 
a  truer  estimate  for  1924  would  probably  be  about  50,000. 
Mortality  statistics  taken  from  recent  Ministry  of  Health  Reports 
are  as  follows:— 1930,  916;  1931,  962;  1932,  825;  1933,  815. 

Parkinsonism,  a  form  of  paralysis  agitans,  is  a  common 
sequel  even  in  young  children — characterised  by  rigidity  of 
musculature  of  body,  the  face  becoming  devoid  of  expression, 
and  the  speech  affected;  as  the  stiffness  increases  the  patient 
becomes  unable  to  feed  or  dress  himself  and  finally  may  become 
bedridden.  Further  sequelae  are  neurasthenia,  intractable 
insomnia  and  disturbances  in  respiratory  mechanism.  Moral 
degeneration  often  follows  the  disease.  The  causal  organism  is  a 
filter-passing  virus.  Symptoms  sometimes  like  influenza,  for 
which  it  is  often  diagnosed.  Sleeplessness,  restlessness,  derange¬ 
ment  of  vision,  severe  pains,  incessant  hiccough  or  tendency  to 
sleepiness  may  be  symptoms  of  acute  attack. 


a  few  days.  Encouraging  results  in  104  cases.  Lr. 
Epit.,  ii/ 1 933,  2. 
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A  classification  of  the  methods  of  treating  epidemic  encephalitis. — J.  B 
Neal  and  1.  A.  Bentley,  Arch.  Neurol.  Psychiat.,  Lond.,  1932,  28,  897. 

See  also  Vol.  I,  p.  1050,  and  Poliomyelitis ,  this  Vol.,  p.  582. 

Filariasis.  In  Filaria  sanguinis  hominis  infection,  or  elephant 
iasis,  larvae  only  of  Filaria  occur  in  the  blood.  The  worm  itse 
is  subcutaneous.  C.  quinquefasciatus,  Aedes  variegatus  and  a 
albopictus,  Anopheles  rossi ,  Anoph.  hidlozvi  and  Anoph.  costalis  ai 
proven  vectors.  Sheathed  embryos  of  the  filaria  are  taken  up  hi 
Culex ,  and  the  larvte  in  due  course  reach  the  definitive  host  (mar 
through  the  intact  pores  of  the  skin  (Bahr). 

The  female  adult  worm  was  discovered  by  Bancroft,  the  ma 
by  Aranjol  and  the  embryo  by  Demarquay  and  Lewis. 

Enumeration  of  Filarial  Diseases.  The  diseases  known  to  be  product 
by  or  associated  with  F.  bancrofti  are:  abscess,  lymphangitis,  arthritis,  synovit: 
abscess  of  hip-joint,  varicose  groin-glands,  varicose  axillary  glands,  lymp 
scrotum,  cutaneous  and  deep  lymphatic  varix,  orchitis,  funiculitis,  chyluri 
elephantiasis  of  the  leg,  scrotum,  vulva,  arm,  mamma  and  other  parts,  chyloii 
dropsy  of  the  tunica  vaginalis,  chylous  ascites,  chylous  diarrhoea,  and  probab 
other  forms  of  disease  depending  on  obstruction  or  varicosity  of  the  lymphati 
or  on  the  death  or  injury  of  the  parent  filariae  in  a  lymphatic  abscess — includir 
fatal  peritonitis  and  secondary  infections  by  pyogenic  micro-organisms.- 
Manson’s  Tropical  Diseases ,  1929. 

Mechanical  basis  of  periodicity  in  Wucheria  Bancrofti  infection. — Lt.-CV 
Clayton  Lane,  Lancet,  ii/ 1 933,  399. 

Filariasis  ( F .  bancrofti  infection),  with  plenty  of  embryos  present  in  the  nig; 
blood,  treated  with  antimony  tartrate  intravenously — no  effect  (contrary 
Rogers). — G.  C.  Low  and  A.  L.  Gregg,  Lancet ,  ii/ 1 920,  551. 

Carbon  tetrachloride  intravenously  and  intramuscularly  has  been  tried 
animals  and  suggested  in  loa-loa. — S.  Adler,  Ann.  trop.  Med.  Parasit.,  Oct.  I 
1923. 

The  “Blinding  Filaria”  of  Guatemala  ( Onchocerca  ccecntiens,  Brumpt,  191£ 
— F.  Fulleborn,  Int.  Conf.  Trop.  Amer.,  24,  241-255. 

Gas  Gangrene.  Gas  gangrene  is  caused  by  B.  Welchii  ( sy 
B.  cerogenes  capsulatus ,  B.  perfringens  or  Fraenkel’s  bacillus)- 
the  bacillus  of  Welch — often  in  association  with  other  organisnt 
such  as  B.  oedematis  maligni  ( Vibrio n  septique)  and  B.  nov 
( B .  oedematiens).  Gas  gangrene  infections  were  common  durir 
the  War  owing  to  infection  of  wounds  with  soil,  clothing,  et 

They  are  not  altogether  uncommon  in  civil  practice;  th- 
occur  in  cases  of  compound  fractures,  crushed  wounds,  ar 
wounds  containing  foreign  bodies,  bits  of  clothing,  soil,  etc.;  ai 
as  a  complication  after  appendicectomy. 

In  Great  Britain  at  the  present  time  B.  Welchii  is  by  far  L 
commonest  of  the  three  organisms,  and  it  is  questionable  if  ai 
account  need  be  taken  of  its  associates  when  considering  t 
preparation  of  a  specific  serum  for  treatment. — A.  Fleming  ai 
G.  F.  Petrie,  Recent  Advances  in  Vaccines  and  Serum  Therap 
London,  1934. 

Bacteriology .  Sir  A.  E.  Wright  and  his  co-workers  conclud 
that  the  growth  of  B.  Welchii  does  not  necessarily  turn  on  t 
presence  or  absence  of  oxygen,  but  rather  on  a  mechanical  fact: 
which  appears  to  be  the  presence  of  some  hole  to  serve  as  a  nid. 
in  which  the  microbe  can  concentrate  its  chemical  effort  at  fii 
upon  a  fractional  portion  of  the  culture  medium. 
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B.  Welchii,  though  usually  considered  an  anaerobe,  will  grow  freely  in  open 
narrow  tubes.  It  grows  vigorously  in  liquid  medium  when  nitrogen  containing 
1%  oxygen  is  bubbled  continuously  through  the  tubes,  but  it  is  inhibited  by 
higher  proportions  of  oxygen. — C.  G.  L.  Wolf,  C.  M.  McGill  and  J.  E.  G. 
Harris,  Lancet ,  ii/1917,  787. 

The  B.  Welchii  is  a  normal  inhabitant  of  the  intestines  of  adults  and  is 
found  sometimes  in  small  numbers  in  the  stools  of  infants.  If  in  excessive 
numbers,  and  if  the  diet  contains  an  undue  amount  of  fermentable  carbohydrate, 
diarrhoea  is  likely  to  result. — J.  P.  Symonds,  Monogr.  Rockefeller  Inst.  med. 
Res.,  Sept.  27,  1915;  Brit.  med.  J.,  i/1916,  102. 

B.  aerogenes  capsulatusy  B.  cedematis  rnaligni  and  B.  tetani  isolated  from 
gangrenous  wounds.  Morphology.  Staining  reactions. — H.  R.  Dean  and 
T.  B.  Monat,  Brit.  med.  J.,  i/1916,  77. 

Infection  of  wounds  by  gas-producing  organisms — either  that  of  malignant 
oedema  or  by  B.  cerogenes. — A.  Mackenzie  Forbes,  Brit.  med.  J.,  i/1916,  369. 

Natural  history  of  septic  wounds — an  exhaustive  paper.  Preponderance  of 
anaerobic  organisms:  B.  cedematis  rnaligni,  B.  perfringens  and  B.  Hibler.  Small 
incidence  of  B.  tetani.  The  wounded  tissues  contain  anaerobes  months  after 
the  original  injury.  The  activity  of  the  anaerobes  depends  to  a  great  extent 
on  their  symbiosis  with  aerobes. — Sir  K.  Goadby,  Lancet,  ii/1916,  89. 

Gas -gangrene  Antitoxin  (Perfringens) 

Standard.  There  is  an  international  standard  kept  in  the  Serum  Institute 
at  Copenhagen  which  is  a  quantity  of  dried  gas-gangrene  antitoxin  and  a 
British  standard  kept  in  the  National  Institute  for  Medical  Research. 

Unit.  The  unit  is  the  activity  contained  in  a  given  quantity  of  the  inter¬ 
national  standard;  the  weight  of  the  British  standard  which  contains  1  unit 
has  been  determined  by  careful  comparison. 

Method  of  Comparison.  A  test  toxin  is  prepared  by  growing  B.  Welchii 
for  16  hours;  the  medium  is  sterilised  by  filtration  and  ammonium  sulphate  is 
added  until  a  precipitate  is  formed  which  is  collected  and  dried.  The 
test  dose  of  the  test  toxin  is  determined  by  finding  what  amount  of  the  test 
toxin,  mixed  with  0-2  unit  of  standard  antitoxin,  kills  some  but  not  all  of  a 
group  of  mice  into  which  it  is  injected  intravenously.  Unknown  samples  of 
antitoxin  are  then  assayed  by  making  mixtures  of  different  volumes  with  the 
test  dose  of  the  test  toxin.  These  mixtures  are  then  injected  into  mice,  and 
the  one  which  kills  some  but  not  all  of  the  mice  contains  an  amount  of  antitoxin 
equal  to  0-2  unit. 

Gas-gangrene  Antitoxin  (Vibrion  Septique)  .  . 

Standard.  There  is  an  international  standard  kept  in  the  Serum  Institute 
at  Copenhagen,  and  the  unit  is  defined  in  terms  of  this  standard,  the  unit  being 
the  antitoxic  activity  present  in  a  given  weight.  1  he  method  of  estimating 
unknown  samples  of  antitoxin  is  similar  to  that  described  for  B.  11  elcnt 
antitoxin,  and  consists  in  preparing  a  test  toxin  of  which  the  test  dose  is  care  u  y 
determined  in  one  of  two  ways,  either  by  intravenous  injection  into  mice  or  y 
intracutaneous  injection  into  guinea-pigs.  The  test  dose  is  the  least  amount  or 
toxin  which  mixed  with  1  unit  of  antitoxin  kills  some  but  not  all  o  le  mice 
which  receive  it;  alternatively  it  is  the  least  amount  which  mixed  wi  V 

of  antitoxin  causes  a  reaction  in  the  skin  of  the  guinea-pig.  when  e  es 
is  determined  by  one  of  these  methods,  unknown  samples  of. antitoxin  are 
estimated  by  the  same  method.  Thus  the  quantity  of  antitoxin  is  e 
which  when  mixed  with  one  test  dose  of  the  test  toxin  kills  some  but  not  all  of 
the  mice  which  receive  it.  This  quantity  of  antitoxin  is  1  uni  . 

References  to  Clinical  use  of  Gas-gangrene  Antitoxin 

Intestinal  Obstruction .  Toxaemia  in  primary  acute  intestinal  obstruction 
and  in  peritonitis  with  obstruction,  due  to  absorption  of  the  oxl1^  ?  r  „ma[] 
organisms,  especially  B.  Welchii.  Alkaline  contents  of  lower  p  ronHitions 
bowel,  when  it  is  paralysed  or  obstructed,  provide  requisite  ana  cnfferine  from 
for  proliferation  of  B.  Welchii.  Improvement  recorded  in * 

peritonitis  with  paralytic  obstruction  by  treatment  with  •  mortalitv  rate 
In  54  cases  of  acute  intestinal  obstruction  treated  with  aP  !  onfimxin!  In  256 
was  9-3%  as  compared  with  24-8%  in  cases  not  treated .w  „  i-2%  as 

cases  of  acute  appendicitis  treated  with  ant**°x*W[Por  a  7 nriret  i/1927  907- 
compared  with  6  3%  in  control  cases.-B.  W.  Williams,  Lancet,  i/1927,  9U/, 

and  Brit.  J.  Surg.,  1926,  54. 
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B.  Welchii  serum  of  real  value  when  gangrenous  bowel  has  to  be  dealt  with 
but  of  no  benefit  in  straightforward  cases  of  simple  obstruction.-— D.  P.  L 
Wilkie,  Brit.  med.  J .,  ii/ 1 932,  545. 

Puerperal  Sepsis.  A.  J.  Wrigley  ( Proc .  R.  Soc.  Med.,  1930, 1643)  comment 
on  incidence  of  B.  Welchii  infections  during  pregnancy  and  the  puerperium  & 
shown  by  records  of  Obstetrical  Dept.,  St.  Thomas’s  Hospital,  London.  Durin 
years  1922-27,  of  16  deaths  from  puerperal  sepsis  and  generalised  gas  gangrene 
the  bacillus  was  found  post-mortem  in  6.  B.  Welchii  not  present  in  cervix  befor 
delivery  nor  in  lochia  after  delivery  when  pregnancy,  labour  and  pueiperiur 
are  normal,  but  of  69  cases  in  which  these  were  abnormal  B.  Welchii  was  isolate  • 
in  13.  Gas-gangrene  antitoxin  should  be  given  early  in  all  cases  presentin 
circumstances  which  may  lead  to  generalised  infection  without  waiting  fo 
bacteriological  confirmation  of  the  presence  of  anaerobic  organisms. 

Recovery  in  a  case  of  puerperal  infection  treated  with  antistreptococcu 
serum,  gas-gangrene  antitoxin  and  anticoli  serum. — F.  Ivens,  Lancet,  i/1929,  606 

Details  of  a  case  of  gas  gangrene  infection  in  a  woman  who  died  durin 
parturition. — J.  and  P.  Adams,  Brit.  med.  J.,  ii/ 1 93 1 ,  1179. 

Wounds.  Every  crushed  or  lacerated  wound  is  a  potential  source  of  gs 
gangrene  especially  if  contaminated  with  foreign  bodies.  Warning  signals  ar 
sudden  high  temperature,  or  temperature  mounting  a  degree  or  two  each  day 
with  rapid  pulse  and,  in  young  patients,  rapid  respirations;  intense  pain.  Earl 
signs  are  the  toxic  appearance  of  patient,  gangrene  of  lacerated  skin  and  coppe 
colour  of  wound.  Use  of  polyvalent  gas-gangrene  antitoxin  together  wit: 
tetanus  antitoxin  advised  in  all  cases  showing  suspicion  of  gas  gangrene.— 
M.  Wiseberg,  Canad.  med.  Ass.  J.,  ii/ 1 932,  278. 

A  mild  vaccine  of  sensitised  polyvalent  Streptococcus  5  million,  with  B.  protei 
10  million,  to  be  given  pending  bacteriological  report.  In  case  of  gas  gangrene 
Strepto.  vaccine  combined  with  B.  proteus  and  B.  lactis  aerogenes  to  be  given- 
10  million  each — repeated  on  the  third  day. — Sir  K.  Goadby,  Lancet,  ii/1916,  58“ 

Eusol  has  been  employed  in  the  treatment  of  gas  gangrene  (Vol.  I.,  p.  42 
see  also  quinine  hydrochloride,  Vol.  I,  p.  721. 

B.  tumefaciens,  a  pathogenic  anaerobe,  isolated  from  a  case  of  gs= 
gangrene;  an  actively  motile,  gram-positive  bacillus,  resembling  Vibrion  septique  L 
morphological  characters  but  easier  to  cultivate  and  forming  spores  with  gre£ 
facility.  The  lesions  produced  resemble  those  of  Vibrion  septique  in  bein 
haemorrhagic. — W.  J.  Wilson,  Lancet,  i/1919,  657. 

B.  sporogenes.  This  organism  differs  from  the  gas  bacillus  (B.  Welchi 
and  the  Vibrion  septique  in  being  actively  proteolytic,  whereas  the  latter  act  o* 
carbohydrates  rather  than  on  proteins.  Next  to  the  gas  bacillus  it  was  tb 
organism  most  frequently  encountered  in  war  wounds  and  was  regarded  e 
the  main  cause  of  their  foul  odour.  Like  the  gas  bacillus,  it  is  often  found  i 
human  or  animal  faeces  and  in  fertilised  soils. 

It  is  a  bacillus  with  rounded  ends  (5x0-8/x),  actively  motile,  and  gram 
positive;  it  liquefies  gelatin  and  digests  blood  serum.  It  does  not  seem  to  t 
pathogenic  but  appears  to  exalt  the  virulence  of  the  gas  bacillus. 

It  is  a  common  contaminant  of  other  anaerobic  cultures  and  since  its  spore 
are  highly  resistant  it  is  difficult  to  separate  it  from  others.  Metchnikoff 
organism,  the  Reading  bacillus,  Bacillus  XI,  and — by  some — Koch’s  organise 
of  malignant  oedema  are  regarded  as  identical  with  B.  sporogenes. — Stitt. 

Braxy.  This  disease  in  sheep  is  an  example  of  a  pure  infection  with  a 
anaerobe — a  stomach  infection.  An  injury  due  to  the  lowering  of  the  tissr 
defences  from  chills,  frosted  food,  etc.  The  anaerobe  invades  the  system  i 
pure  culture.  In  braxy,  had  it  been  known  during  the  war,  is  to  be  found  or 
of  the  most  important  of  the  gas  gangrene  organisms;  other  anaerobes  an 
aerobes  are  left  behind  in  the  invasion — a  natural  purification  of  the  bacilk 
by  animal  passage.  Anaerobic  infections,  from  the  war  standpoint,  are  of  extreir 
importance. — Prof.  S.  H.  Gaiger,  Brit.  med.  J .,  ii/1922,  962. 

Animals  can  be  immunised  by  inoculation  with  the  toxin  of  Vibrion  septiqu 
or  with  a  mixture  of  toxin  and  antitoxin.  It  is  more  usual,  however,  to  us 
formolised  cultures  of  V.  septique. 

By  inoculation  with  one  dose  of  formol-culture,  the  mortality  from  bra> 
in  sheep  was  reduced  to  1-4%,  compared  with  9-4%  in  uninoculated  animal 
— W.  L.  Stewart,  Vet.  J .,  1929,  400. 
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Glanders.  Mallein .  A  growth  of  the  glanders  bacillus  in  glv- 
cerinated  broth,  corresponding  in  mode  of  preparation  to  Koch’s 
original  tuberculin.  This  vaccine  is  used  as  a  test  for  the  presence 
of  glanders  in  sick  horses,  and  has  been  injected  for  the  cure  of 
chronic  glanders  m  man.  The  mallein  of  the  Lister  Institute  for 
animals  is  injected  in  doses  of  1  ml.  for  diagnostic  use 
subcutaneously  in  the  neck  over  vertebras  about  midway  between 
JdWo  and  shouldei ,  complete  reaction  is  a  rise  in  temperature  of 
2  7  F.  after  12  to  20  hours  and  an  extensive  hot  and  painful 
local  swelling. 

Should  the  rise  in  temperature  not  exceed  1°C.  or  1*8°F.,  or 
the  size  of  the  swelling  not  exceed  3  in.  in  diameter  in  24  hours, 
the  freedom  of  the  animal  from  glanders  is  highly  probable. 

The  temperature  reaction  is  unreliable  in  all  cases  in  which  the 
temperature  at  the  time  of  inoculation  is  2-5°F.  above  normal.  In 
such  cases,  if  there  are  any  suspicious  clinical  signs  to  assist, 
reliance  may  be  placed  on  the  occurrence  of  the  local  swell¬ 
ing. 

Human  Glanders.  Mallein  satisfactorily  employed  in  dose  of  10  to  15  minims. 
Difficulty  of  diagnosis  owing  to  close  resemblance  between  the  ulceration  and 
the  tertiary  syphilitic  ulceration  of  the  buccal  and  pharyngeal  cavities. — Brit, 
med.  J .,  i/1909,  319. 

A  fatal  case. — Lancet ,  ii/ 1 902,  941. 

Intradermo-palpebral  test  is  the  most  popular.  Watson  and  Heath  (America) 
have  shown  that  the  horse  can  be  hyper-immunised  by  repeated  inoculations 
of  Mallein,  and  several  very  serious  human  cases  have  been  treated  with  the 
serum  in  Canada  with  dramatic  results. — Brit.  med.  J.,  ii/ 1 924,  530. 

Melioidosis  in  Malay.  A  disease  of  rodents  communicable  to  man.  Resembles 
glanders  and  is  usually  fatal.  B.  Whitmori  the  causative  organism. — A.  T. 
Stanton  and  W.  Fletcher,  Lancet,  i/1925,  1910. 

Gonorrhoea.  The  Micrococcus  gonorrhcece  is  a  medium-sized 
diplococcus;  reniform  in  shape,  occurring  in  groups,  intracellular 
in  character.  This  point  is  thought  to  be  of  no  value  in  differential 
diagnosis,  though  previously  stated  to  be  so  (see  below).  The 
organism  is  gram-negative. 

Diagnosis  of  Gonococcal  Infections 

In  the  male,  the  gonococcus  causes  an  acute  urethritis  in  the 
first  place.  There  is  no  difficulty  in  the  recognition  of  this  intra¬ 
cellular  diplococcus  in  properly  stained  films  made  from  the 
arethral  discharge  in  the  early  stages  of  the  infection.  In  the  later 
stages  of  infection  the  gonococcus  is  not  easily  found  and  a  more 
thorough  examination  is  necessary.  The  following  procedure  is 
*ecommended  in  chronic  cases  and  particularly  when  the  patient 
>eeks  advice  as  to  infectivity  when  contemplating  matrimony, 
rhe  patient  should  come  for  examination  in  the  early  morning 
vith  instructions  not  to  pass  urine  till  investigated.  Films  are 
nade  from  any  discharge  in  the  urethra,  and  the  urine  passed  and 
examined  by  naked  eye  for  prostatic  threads.  The  urine  should 
)e  centrifuged  and  the  deposit  stained.  The  patient  should 
hen  be  placed  in  the  knee-elbow  position  and  the  prostate 
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massaged.  The  prostatic  fluid  is  collected  and  examined  by  film 
and  cultures  on  serum  agar.  If  a  purulent  morning  discharge  n 
absent,  if  there  is  no  pus  in  the  urine  and  if  the  prostatic  fluid  a 
clear  and  contains  only  mononuclear  cells,  the  patient,  in  th 
absence  of  clinical  signs  and  symptoms,  is  probably  free  fror 
gonorrhoea. 

The  examination  of  the  female  genito-urinary  tract  for  gonococc 
is  less  commonly  successful,  even  in  the  acute  stage,  and  greate 
reliance  should  be  placed  on  the  cultural  than  on  the  film  results 
— Panton  and  Marrack. 

Before  pronouncing  a  woman  free  from  infection  at  least  thre 
tests  should  be  made.  Films  and  cultures  should  be  taken  fror 
the  interior  of  the  urethra,  from  the  cervical  canal  after  passing 
speculum,  from  the  vagina,  and  if  clinically  infected,  fror 
Bartholin’s  duct. 

The  diplococcus  can  usually  be  readily  found  in  large  number 
in  discharges  of  gonorrhoeal  origin,  but  a  diplococcus  of  simila 
appearance  is  also  apparently  to  be  found  not  infrequently  i 
vaginal  discharge  of  non-gonococcal  origin.  If  a  distinction  is  t. 
be  made  it  is  best  to  try  to  grow  the  organism  in  question  on  th 
ordinary  forms  of  culture  media,  since,  while  the  gonococcus  wi 
not  grow  on  plain  agar,  it  grows  freely  on  blood  agar.  On  th 
other  hand,  the  other  forms  of  diplococcus  met  with  in  the  vagin 
usually  grow  freely  on  plain  agar.  It  is  also  possible  that  th 
presence  of  the  diplococcus  inside  the  pus  cell  is  characteristic  c 
the  gonococcus,  but  one  must  be  a  trained  microscopist,  who  a 
continually  examining  such  preparations,  to  be  certain  that  whe 
appears  to  be  inside  the  cell  is  not  really  lying  directly  below  c 
above  it.  Therefore,  in  cases  in  which  a  diagnosis  is  of  seriou 
importance,  it  should  never  be  based  on  a  mere  clinical  examina 
tion. — J.  E.  R.  McDonagh. 

Films  made  from  discharge  in  a  frank  case  of  acute  gonorrhea 
are  characteristic  as  regards  the  intracellular  position  of  th 
gonococci  but  diagnosis  can  not  be  based  on  presence  or  absenc 
of  intracellular  diplococci.  For  official  purposes  Gram’s  met  ho 
of  staining  must  be  used. 

In  decolourising,  absolute  alcohol  must  be  used,  i.e.  98%  c 
over.  Weak  alcohol  decolorises  gram-positive  organisms, 
should  not  be  used  for  more  than  2  minutes. — Spec.  Rep.  Sej 
med.  Res.  Conn.,  Lond.,  No.  19,  1918;  see  also  Brit.  med.J .,  ii/19F 
317. 

The  following  is  suggested  to  prevent  error  in  Gram's  method: 

Take  a  small  amount  of  debris  from  the  gum  tooth  margin  with  a  toothpic 
and  spread  near  the  right  upper  corner  of  the  slide  to  cover  a  circular  an 
of  0-5  cm.  in  diameter.  Spread  the  material  to  be  examined  in  the  centre  < 
the  slide  and  treat  the  entire  slide  as  if  it  contained  one  specimen.  Place 
drop  of  immersion  oil  over  both  smears  and  examine  the  test  specimen 
corner  first;  as  this  will  always  contain  both  gram-positive  and  gram-negatr* 
organisms  there  should  be  a  sharp  contrast  between  the  blue-black  of  tit 
former  and  the  pinkish-red  of  the  latter  if  the  staining  is  satisfactory.  One  c£ 
thus  state  with  assurance  whether  the  organisms  in  the  main  specimen  a 
gram-positive  or  gram-negative. — E.  W.  Hirsch,  J.  Amer.  med.  Ass.,  ii/1928,  24- 
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W.  Jensen,  of  Copenhagen,  discards  the  use  of  aniline  water,  (2)  increases 
the  strength  of  the  iodine  solution  and  (3)  counterstains  with  neutral  rid 
After  making  the  film  m  the  ordinary  way,  fixing  and  cooling— 

Stain  with  0;o%  aqueous  methyl  violet  (6B)  i  to  }  minute.  Pour  off  the 
bulk  of  the  stain  and  wash  away  the  remainder  with  a  drop  or  two  of  strong 
Lugols  Solution  (iodine  1,  potassium  iodide  2,  water  100).  Do  not  wash  off 
with  water.  Pour  on  a  fresh  quantity  of  the  Lugol  and  leave  h  to  1  minute 
Wash  with  absolute  alcohol  and  pour  on  a  fresh  quantity  of  it  moving  the  slide 
from  side  to  side  as  in  developing  a  photo  plate.  (A  third  washing  mav  be 
necessary  to  complete  decolonsation.)  Finally,  rinse  with  a  few  drops  of  alcohol 
and,  without  washing  in  water,  stain  with: 

NeU^nn  R?d,  Sol5ution-  Neutral  red  1  g.,  1%  acetic  acid  2  ml.,  distilled 
water  1000  ml.  (made  stronger  if  necessary),  for  15  seconds  to  1  minute  Wash 
in  water,  dry  and.  mount.  The  gonococci  take  up  the  red  dye. 

Pyrornn  Stain,  syn.  Pappenheim’s  or  IJnna’s  Stain,  containing 
concentrated  aqueous  pyronin  solution  1,  concentrated  methylgreen  solution  3  is 
useful.  Stain  5  minutes,  wash -and  dry.  Gonococci  stain  red;  cells,  etc.,  blue 
Wyatt  Wingrave’s  Modification  =  Pyronin  (water  soluble)  2,  methyl  green  3* 
distilled  water  100.  Dissolve  separately,  mix  and  filter.  After  staining,  wash 
with  water  and  differentiate  with  5%  resorcin  in  alcohol. 

All  organisms,  especially  the  gonococci,  stain  by  this  method  a  brilliant 
red  and  pus  cells  greenish-blue.  The  gonococci  are  found  in  regular  chimes 
of  diplococci,  the  distance  between  each  pair  being  much  the  same.  Some 
are  intracellular. 

Acid  Thionin.  Thionin  0-5%,  glacial  acetic  acid  5%  in  distilled  water. 
Stain  3  minutes,  wash. in  tap  water.  A  very  reliable  stain — shows  phagocytosis 
well  and  the  characteristic  “kidney”  shape  of  the  cocci.  Best  stain  for  general 
use  when  confirmed  by  “Gram.” — Wyatt  Wingrave. 

Nissi’s  Stain.  Methylene  blue,  “B.  Patent,”  3-75,  soft  soap  T75,  water 
1000.  Stain  thin  smears  (fixed  in  air)  without  heating,  for  1  minute,  wash, 
blot  and  examine. 


Other  Diplococci :  D.  albicans  amplus  Bumm,  found  in  mucus  in  the 
healthy  vagina;  D.  albicans  tardissimus,  morphologically  identical  with  the 
gonococcus;  D.  coryzce,  D .  intr acellularis  meningitidis  ( v .  Cerebrospinal  Fever), 
D.  of  orchitis  (found  in  gonorrhoeal  pus  during  the  first  two  days  pathogenic), 
D.  pneumoniae ,  syn.  pneumococcus  of  Frankel,  q.v.,  D.  pyogenes  urce,  and  D. 
catarrhalis,  vide  M.  catarrhalis. 

N.B. — Pneumococcus  is  the  only  gram-positive  diplococcus.  Capsule  well 
marked  in  pus,  but  not  in  culture.  Cocci,  elongated  or  lanceolate,  converts 
oxy-  into  methaemoglobin  in  the  culture.  Will  not  grow  on  gelatin. 

Cultivation 

Comparative  tests  (under  the  Medical  Research  Committee)  showed  that 
(1)  Thomson’s  Fluman  Plasma-Glucose  Agar,  (2)  Coles’ Tryptic  Blood  Agar, 
(3)  Gordon  and  Hine’s  Trypsinised  Pea  Extract  Agar  were  satisfactory  for 
cultivation.  The  last  is  for  the  meningococcus  ( q.v .)  and  if  made  of  reaction 
+  6  (Eyre’s  Scale)  instead  of  + 1  it  would  be  improved  for  the  gonococcus. 

Human  Plasma- Glucose  Agar.  To  nutrient  agar  (2-5%)  rendered  +6  acid 
add  sodium  chloride  9  g.,  calcium  chloride  0-25  g.,  potassium  chloride  0-42  g.  per 
litre  and  glucose  2-5%.  The  sterile  tubed  agar  is  melted  in  boiling  water,  and 
after  cooling  to  about  50°  add  1  ml.  of  human  plasma  to  each  tube  and  mix 
thoroughly  by  rolling  the  tube  between  the  palms.  For  plating,  the  contents  of 
three  tubes  may  be  added  to  a  Petri  dish. 

To  obtain  human  plasma.  Draw  off  three-quarters  of  a  test-tube  full  of  blood 
with  sterile  precautions.  Fill  a  sterile  centrifuge  tube,  containing  2  ml.  of  2  /0 
sodium  citrate  solution,  with  the  freshly  drawn  blood.  Plug  with  a  sterile  cork 
(keep  the  corks  in  alcohol  and  burn  off  the  alcohol  before  plugging)  and  centri¬ 
fuge.  Pipette  off  the  serum  with  a  sterile  10  ml.  pipette  and  add  1  ml.  to  each 
tube  of  agar  as  stated.  (If  the  test-tube  of  blood  is  three-quarters  full  theie  is 
sufficient  left  for  the  Wassermann  test.) 

Using  this  medium  the  growth  is  profuse  even  in  13  hours.  D.  1  homson, 
Brit.  med.  i/1917,  869. 

Isolation  of  gonococci  may  be  effected  from  the  fluid  of  gonococcic  arthritic 
joints.  It  is  not  easy  to  obtain  the  gonococcus  from  the  blood,  although  cu  ures 
are  often  obtained  therefrom;  when  urethritis  has  ceased  and  lluias  ave 
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disappeared  from  the  joints,  one  proceeds  by  drawing  2  ml.  of  the  blood,  with 
aseptic  precaution,  from  the  median  basilic  vein,  mixing  with  double  the  quantity 
of  agar  and  plating  immediately.  .  . 

Milk  Broth  or  Milk  Agar.  Fresh  milk  1000  ml.  is  mixed  with  5  ml.  of  1  in  4 
hydrochloric  acid  and  kept  at  37°  for  16  to  20  hours  to  precipitate  casein,  or  the 
milk  can  be  boiled,  filtered  and  the  filtrate  neutralised  with  10%  sodium  hy¬ 
droxide — then  place  in  autoclave  2  hours,  boil,  neutralise  again  and  filter.  The 
filtrate  is  mixed  with  equal  parts  of  broth,  or  one  or  two  parts  of  agar.  Put 
into  test  tubes  and  sterilise. — J.  E.  R.  McDonagh. 

For  Cole  and  Onslow’s  Tryptic  Broth  (and  Agar),  see  p.  621. 

For  Milk  Serum  (Sabouraud  and  Noire),  see  18th  Edn.,  p.  522. 

Swartz’s  Medium  made  of  veal  and  operating  by  cultivation  in  reduced 
oxygen  tension,  and  Hall’s  Testicular  Infusion  Agar,  are  described  by  Stitt. 
Complement  Fixation  ...  .  .  . 

As  a  result  of  a  year’s  experience  in  using  the  test  in  women  it  is  thought  not 
sufficiently  powerful  to  diagnose  the  disease;  in  the  middle  stages  it  will  differen¬ 
tiate  between  gonococcal  and  non-gonococcal  disease;  and  in  the  convalescent 
stage  it  is  too  delicate  for  use  as  a  practical  sign  of  cure. — J.  J.  Abraham,  Lancet , 
i/1924,  431,  Further  refs.  Vol.  II,  18 th  Edn.,  p.  524. 

Guinea  Worm.  Dracunculus  Medinensis,  syn.  D.  Persarum, 
Filaria  Dracunculus ,  F.  Medinensis. 

Found  in  parts  of  India  (Deccan,  Scinde,  etc.)  in  Tropical 
Africa,  Persian  Turkestan,  Arabia,  especially  on  West  Coast  of 
Africa.  In  parts  of  the  latter  nearly  every  negro  has  one  or  more 
specimens  about  him.  The  size  of  the  female  parasite  is  about 
1J  mm.  by  90  cm.  as  average.  Its  habitat  is  the  connective  tissue 
of  the  limbs  and  trunk.  It  has  been  thought  that  the  infection  of 
man  occurs  by  ingestion  of  infected  cyclops,  since  0-2%  hydrochloric 
acid  arouses  the  larvae  in  an  infected  crustacean  while  the  latter 
are  killed.  Evidence  is  fairly  complete  as  to  this  mode  of  infection, 
but  it  must  not  be  supposed  that  every  species  of  cyclops  can  act 
as  intermediary  host.  Leiper  fed  monkeys  on  bananas  containing 
the  infected  cyclops  and  at  the  autopsy  six  months  later  obtained 
both  male  and  female  forms. 

Epidemiology  in  Southern  India  studied  by  V.  N.  Moorthy  ( Indian  med. 
Gaz.,  1932,  498  and  612).  Adult  worms  develop  in  subcutaneous  tissues  some 
9  months  after  swallowing  well  water  containing  the  larvae  in  cyclops  or  water 
fleas  In  about  80%  of  infected  cases  the  adult  worms  come  to  the  surface  ot 
lower  limbs  and  form  blisters.  Toxic  symptoms  such  as  urticaria,  sickness  and 
cyanosis,  presumed  to  be  of  anaphylactic  nature,  are  relieved  by  adrenaline 
chloride’(l  :  1000)  5  to  7  m.  subcutaneously.  „  ,  . 

Addition  of  copper  sulphate  1  lb.  to  200,000  gallons  of  water  followed  three 
days  later  by  perchloron  3  lb.  per  100,000  gallons  suggested  to  be  repeated  after 
further  3  days  and  once  a  month  during  infective  season  from  March  to  June. 
Straining  infected  water  through  cloth  should  not  be  neglected.  Step  wells 
should  be  replaced  by  tube  wells  or  covered  wells  and  pumps. 


Hog  Cholera.  B.  suipestifer  (or  Bacillus  certrycke )  has  been 
isolated  from  cases  of  hog  cholera,  although  the  infection  is  now 
known  to  be  due  to  a  filterable  virus.  It  has  been  found  in  the 
intestine  of  normal  pigs,  and  may  originate  meat  poisoning, 
especially  where  pork  is  the  substance  at  fault.  It  shows  close 
resemblance  to  B.  paratyphosus  B  and  to  demonstrate  it  the 
method  of  absorption  or  complement  fixation  must  be  employed 

The  true  suipestifers  fall  into  two  sub-types.  Sub-type  1,  the  American  type 
is  almost  exclusively  confined  to  that  continent  and  is  the  type  isolated  frorr 
American  swine.  It  has  serological  differences  and  cultural  distinctions,  such  a; 
its  failure  to  blacken  lead  acetate  and  inability  to  ferment  dulcite  and  arabinose 
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Sub-type  2,  the  Western  European  type,  isolated  from  swine  in  this  country, 
is  the  one  associated  with  suipestifer  food -poisoning  outbreaks.  It  regularly 
and  rapidly  blackens  lead  acetate  and  ferments  both  dulcite  and  arabinose. 
This  sub-type  2  can  cause  disease  in  man  either  in  the  form  of  food-poisoning 
or  as  illness  of  the  type  of  paratyphoid  fever. — Lancet,  i/1933,  151. 

B.  suipestifer  type  mutton  food  poisoning. — W.  Allen  Young  and  G.  D.  Daw¬ 
son,  Lancet ,  ii/ 1 922,  608.  See  also  ibid.,  609. 

Fatal  case  due  to  eating  pork,  infected  by  B.  suipestifer  B.  The  bacillus  may 
also  be  found  in  mutton  and  beef.  The  disease  varies  in  severity,  fatal  results 
being  uncommon. — Brit.  med.  J .,  ii/ 1924,  857. 

See  also  Food  Poisoning,  under  Botulism. 


Influenza.  Epidemic  influenza  in  man  caused  primarily  by  a 
virus  infection,  and  it  is  probable  that  in  certain  cases  this  infection 
facilitates  invasion  of  the  body  by  visible  bacteria,  giving  rise  to 
various  complications.  A  disease  was  produced  in  ferrets  by  the 
intranasal  instillation  of  filtrates  of  throat-washings  from  influenza 
patients — the  disease  is  transmissible  in  ferrets,  the  infective 
agent  only  being  recovered  serially  from  the  nasal  passages  of 
sick  ferrets.  Throat-washings  from  healthy  persons  and  influenza 
convalescents  caused  no  illness  in  ferrets,  neither  did  the  nasal 
secretions  of  a  subject  with  a  severe  common  cold.  After  recovery, 
the  animals  were  immune  to  further  attack.  Human  sera,  especially 
from  influenza  convalescents,  found  to  contain  antibodies  capable 
of  neutralising  the  virus  of  the  ferret  disease.  Swine  influenza 
virus  caused  a  disease  in  ferrets  indistinguishable  from  that 
produced  by  human  virus.  Pig  and  human  viruses  have  close 
antigenic  relationships. — W.  Smith,  C.  H.  Andrewes  and  P.  P. 
Laidlaw,  Lancet ,  ii/ 1 933,  66. 

Periodicity  of  influenza.  Evidence  pointing  to  the  existence  in  this  country 
of  a  minor  cycle  of  33  weeks  and  in  addition  a  major  cycle  round  about 
years  maxima.— J.  Brownlee,  Lancet,  ii/1919,  856;  C.  O.  Stallybras,  Lancet, 
i/1920,  372;  see  also  B.  E.  Spear,  ibid.,  589  and  n/ 1934,  1331. 

Bacillus  Influenzae,  syn.  Pfeiffer’s  Bacillus.  A  very  small  bacillus, 
non-motile.  Does  not  stain  by  Gram’s  method,  nor  grow  on  ordinary  media 


unless  hsemoglobin  be  present. 

In  mouths  of  all  healthy  individuals  are  to  be  found  bacilli  which  cannot,  by 
present  methods,  be  distinguished  from  B.  influenza—  H.  Fleming  and  1.  Li. 
Maclean,  Brit.  J.  exp.  Path.,  1930,  127. 

The  pneumococcus  occurs  very  frequently  in  conjunction  with  the  influenza 
bacillus.  A  mixed  flora  in  the  secretions  in  these  cases  is  characteristic  Influenza 
bacilli  are  commonly  found  in  the  throat  in  pertussis,  meas.e  ,  p 
tuberculosis. 

CUBAnfluenzce  grows  best  on  a  moist  haemoglobin  a^  cont^mmg  no  glucose- 
in  many  respects  opposite  to  the  gonococcus  in  cul  i\  a  q  - 

D.  Thomson,  Lancet,  i/1919,  1106.  ,  ,  frir  a  minute 

Blood  Agar,  made  by  boiling  the  agar  medium  wi  influenza 

and  separating  the  coagulated  protein,  is  a  good  medium  for  growip gB.trftaeiK 
Or  blood  1  ml.  may  be  diluted  with  9  ml.  of  water  and Toiled  hqag 

added  to  nutrient  agar  is  also  an  excellent  medium  fo  g  blood,  and 

mineral  acids,  e.g.,  sulphuric,  may  be  ^^Fleming  Lancet,  ii/1919,  138. 

the  liquid  subsequently  neutralised  with  soda.  A.  F  *  g»  Matthews 

Blood  digested  by  trypsin  as  medium  for  growing  B.  inf  uenza. 

Luticcty  ii/ 1918,  104.  ,  «  xt/i  oalinf*  solution 

Paul  Fildes’  Medium.  Mix  in  the  to vy 1  ^ ^ , o,1,,  j  50  ml.,  and  pepsin 

150  ml.,  hydrochloric  acid  6  ml.,  defibrinated  sheep  2  to  3  days.  Adjust 

B.P.,  1  g.  Shake  to  dissolve  and  place  , n  water-bath  at  M  lor  ^  to y  or 

the  reaction  to  pH  7-6  by  adding  20%  sodium  hydroxide  solution 
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more  until  a  permanganate  colour  is  produced  with  cresol  red.  Now  add  hydr<r 
chloric  acid  drop  by  drop  until  cresol  red  gives  practically  no  change  in  coloc 
but  phenol  red  gives  red  (pH  7-0  to  7-2).  Finally,  add  0*25%  chloroform.  Fc 
use,  add  the  medium  directly  to  melted  agar  at  60°  in  a  strength  of  2%  to  5°/  , 
or  to  broth  in  the  same  proportion.  It  is  not  necessary  to  remove  the  chloroforir 
The  correct  adjustment  of  the  reaction  is  important. 

Distemper  in  Dogs.  The  Medical  Research  Council  have  studied  th 
affection.  There  is  good  reason  to  think  it  offers  a  close  parallel  to  huma 
influenza. 

The  researches  of  Laidlaw  and  Dunkin  at  Mill  Hill  under  the  auspices  of  th 
Field,  established  a  filter-passing  virus  as  the  primary  aetiological  factor  and  le 
to  the  introduction  of  methods  of  immunisation  using  a  formolised  preparation 
of  the  virus  followed  after  an  interval  of  some  days  by  the  untreated  virus.  Th 
B.  bronchisepticus ,  formerly  held  by  some  to  be  the  primary  causative  organiser 
is  probably  only  of  secondary  importance,  although  it  has  been  stated  that  dog- 
immunised  to  the  virus  can  be  infected  with  B.  bronchisepticus  and  develo 
symptoms  indistinguishable  from  virus  distemper.  (See  Vet.  J.,  1931,  54 
and  1933,  1;  also  Vet.  Rec.,  1931,  371;  1934,  376,  1495;  and  1935,  464,  802. 

There  are  three  varieties  of  distemper — head,  chest,  and  abdominal — th 
head  being  the  most  serious,  as  in  this  the  virus  has  attacked  the  centr 
nervous  system  and  it  is  likely  to  lead  to  chorea.  Sudden  and  unexpecte 
nervous  or  paralytic  seizures  are  seen.  Infection  may  possibly  depend  c 
nutrition  and  conditions  of  the  dog.  Diet,  and  small  frequent  doses  of  quinir 
salicylate  are  advised. — Chem.  &  Drugg.,  ii/ 1926,  462. 

Leishmaniasis 

Leishmania  parasites  give  rise  to  several  diseases,  includira 
kala-azar  and  oriental  sore: 

Kala-Azar.  Occurs  in  India,  China,  S.  Russia,  Mesopotamia 
the  Mediterranean  littoral,  the  Blue  Nile,  and  in  Kenya  Colom 
and  is  a  disease  of  children  or  young  adults.  Left  untreated, 
nearly  always  ends  fatally  in  a  few  months  in  acute  cases,  or  in 
few  years  in  chronic  cases.  There  seems  no  reason  to  separat 
the  Mediterranean  leishmania  from  that  of  India,  and  the  parasit 
of  kala-azar  wherever  it  occurs  may  be  designated  L.  donovan 
Diagnosis  is  established  by  discovery  of  its  parasite,  by  makins 
films  of  material  obtained  by  puncture  of  the  spleen  (or  of  th 
liver,  which  is  less  dangerous)  and  staining  by  Romanowsk 
stain.  It  is  generally  assumed  that  L.  donovani  has  an  invertebrat 
host,  e.g.,  bugs  or  fleas,  but  the  problem  still  remains  unsolvec 

Oriental  Sore,  syn.  Tropical  Ulcer,  Delhi  Boil,  also  (i. 
the  New  World)  Espundia,  Uta,  Buba,  Pian-bois,  Forest  Yaw:: 
and  Bosch  Yaws. 

Oriental  sore  is  widely  distributed:  it  occurs  in  Spain,  I  tab 
Greece,  N.  Africa,  Egypt  and  the  Sudan,  Asia  Minor,  Arabk 
Mesopotamia,  Persia,  S.  Russia,  India  and  S.  America.  Th 
disease  in  the  New  World  seems  to  be  more  severe  an 
of  longer  duration  than  in  the  Old  World,  and  the  parasite 
causing  the  two  diseases  may  not  be  identical,  but  it  seems  bette 
to  retain  the  name  L.  tropica  for  both  forms  until  more  reliabi 
proof  of  difference  is  forthcoming. — Wenyon. 

In  addition  to  “espundia,”  in  Brazil,  there  is  a  further  leisf 
mania  infection  introduced  from  the  Eastern  Mediterranear 
known  as  “Aleppo  bouton,”  a  systemic  disease. — H.  R.  Carte 
Int.  Conf.  Trop.  Atner.,  1924,  483. 
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The  oval  “Leishman-Donovan”  bodies  (2-5x3^)  are 
present  in  every  case  of  kala-azar,  and  are  the  cause  of  this  deadly 
disease.  Sir  L.  Rogers  in  1904  found  that  if  kept  in  a  sodium 
citrate  solution  at  about  22°  these  bodies  undergo  multiplication, 
showing  that  they  are  capable  of  living  outside  the  human  body 
in  some  cold-blooded  animal,  possibly  an  insect,  but  the  life 
history  remains  to  be  completed.  Similar  parasites  have  been 
found  in  oriental  sore  and  more  recently  in  a  variety  of  other 
ulcerative  affections  in  tropical  America  and  in  the  Sudan,  one  of 
them — espundia — being  a  very  grave  disease. — Sir  Patrick  Manson, 
Brit.  vied.  J.,  ii/1917,  105. 

Noguchi  has  shown  that  the  leishmanias  found  in  dermal 
conditions  are  different  from  the  leishmania  of  kala-azar,  and  the 
old  theory  that  oriental  sore  is  merely  a  manifestation  of  kala-azar 
is  entirely  disproved. — A.  Castellani,  Int.  Conf.  Trop.  Amer., 
1924,  479. 


Cultivation .  Leishmania  donovani,  L.  infantum ,  L.  tropica  and  L.  hrasiliensis 
grow  well  on  semi-fluid  agar  medium  and  form  heavy  greyish  surface  growth 
several  millimetres  in  depth.  All  the  strains  require  oxygen  for  growth  and  none 
grow  in  atmosphere  of  hydrogen,  nitrogen,  or  carbon  dioxide.  Distilled 
water  caused  immediate  disintegration  of  flagellates,  while  tonicity  from 
0-3%  to  0-9%  sodium  chloride  is  well  borne.  Organisms  immobilised  by 
half  saturated  saline  solution.  Saponin  in  1  :  10,000  dilution  killed  cultures 
without  dissolution  of  bodies  or  flagella.  Ricin  1  :  1000  caused  immobilisation 
and  agglutination.  L.  donovani,  L.  tropica  and  L.  hrasiliensis  each  represent  a 
serologically  independent  and  distinct  unit.  L.  infantum  serologically  identical 
with,  or  closely  allied  to,  L.  donovani.  These  findings  conform  with  clinical 
observations  which  indicate  that  visceral  leishmaniases  (L.  donovani  and  L. 
infantum )  are  distinct  from  benign  oriental  sore  ( L .  tropica)  and  probably  also 
from  the  American  type  of  leishmaniasis  ( L .  hrasiliensis ). — H.  Noguchi,  Int. 
Conf.  Trop.  Amer.,  1924,  466. 


Formula  for  culture  medium  (plate  method)  used  for  cultivation  of  Leish¬ 
mania  parasites:  Agar  30  g.;  dextrose  20  g. ;  slightly  alkaline  Liebig’s  broth 
1000  ml. — J.  C.  Ray,  Indian  J.  med.  Res.,  1932,  355. 

Aetiology .  The  aetiology  of  kala-azar  and  tropical  sore.  B.  Blacklock, 
Lancet,  ii/ 1923,  273. 

The  life-cycle  of  kala-azar. — Lancet,  ii/ 1926,  506. 

Transmission.  The  bed-bug  and  the  common  louse  exonerated  from 
transmission  of  kala-azar.  “For  the  present,  the  sand-fly  ( Phlehotomus  argentipes ) 
must  be  held  to  be  the  probable  transmitter.”  1  he  parasite  of  kala-azar  should 
be  known  as  Herpetomonas  donovani.  Report  of  Kala-azar  Commission  in 
India. — Lancet,  ii/ 1 926,  140. 

Infantile  or  Mediterranean  form  of  kala-azar  common  in  some  districts  of 
south  of  France.  Dogs  considered  a  frequent,  but  not  invariable  source  ot 
infection;  ticks  convey  infection  from  one  dog  to  another  and  possibly  also  to 
children. — P.  Giraud,  Pr.  med.,  1932,  1368. 

While  the  remarkable  development  of  the  parasite  in  the  sand-fly  throws 
grave  suspicion  on  this  insect,  the  failure  to  procure  infection  readily  by  l  s 
bite  should  indicate  that  other  methods  of  infection  still  have  to  be  considere  . 
Second  Report  (1926-1930)  of  Kala-azar  Commission,  India,  per  Brit.  med.  J ., 


i/1932,  890. 

Infection  may  occur  from  earliest  skin  lesions;  incompletely  cured  casv,s  o 
lala-azar  develop  numerous  nodules  in  the  skin  containing  L.  donovani  an  are 
>ossible  source  of  infection.  Phlehotomus  argentipides  infected  expermi  .  •  y 
rom  these  lesions.— L.  E.  Napier,  R.  O.  A.  Smith  and  C.  R.  Das  Gupta,  Indian 
t.  med.  Res.,  1933,  173.  .  ,  ,  ,  ,  , 

Diagnosis.  Test  for  kala-azar.  Add  2  ml.  Patient  s  ^  • 

rom  one  of  the  ante-cubital  veins,  to  a  solution  of  0-  g.  ure  ~  qnnears 
t  ml.  distilled  water.  In  positive  cases  a  thick,  white,  curdy  precipitate  appear. 
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almost  instantly.—  Indian  med.  Gaz.,  Dec.  1927,  per  J.  trop.  Med.  (H yg„ 
1928,  87. 

In  a  well-established  case,  the  serum  sets  immediately,  like  the  white  of  a 
egg.  There  is  marked  leucopenia  and  a  great  reduction  in  proportion  of  whi 
to  red  corpuscles.  By  careful  examination  of  blood  films,  the  parasite  can  t: 
found  in  the  peripheral  blood  in  nearly  100%  of  cases. — Napier  and  Muii 
Brit.  med.  J.,  ii/1923,  719-720. 

Spleen  puncture  will  show  evidence  of  large  numbers  of  typical  parasite 
Diagnostic — diarrhoea  and  splenomegaly.  The  latter  is  not  so  marke 
in  enteric  as  in  kala-azar  and  is  not  so  solid  to  the  feel. — G.  R.  Ward,  Lance 
ii/1916,  16. 

The  treatment  of  kala-azar  is  dealt  with  in  Vol.  /,  p.  160. 

Treatment  of  oriental  sore.  Oriental  sore  must  no  longer  be  regarded  s 
a  local  disease,  and  a  vaccine  from  L.  tropica  has  been  used  with  encouragir 
results.  Berberine  sulphate  should  never  be  given  where  there  is  sepsis  c 
inflammation.  Sores  may  be  classified  into  two  types — and  1  %  and  2%  solution 
of  berberine  should  be  used  respectively.  The  maximum  amount  of  solutio 
which  may  be  injected  is  4  ml.  of  a  1  %  solution  and  it  is  not  considered  neceu 
sary  to  give  a  local  anaesthetic  prior  to  infiltration.  Intravenous  injections  c 
tartar  emetic  solution  have  so  far  given  better  results  than  have  any  other  organ 
antimony  preparations. — Warma,  Indian  med.  Gaz.,  Nov.,  1934. 

The  morbidity  rate  from  this  disease  is  enormous  and  if  left  untreated  deat 
ensues  in  nearly  every  case.  There  is  good  reason  to  suppose  that  in  its  mortalin 
and  morbidity  tropical  ulcer  may  take  its  place  with  malaria,  plague  and  trypanc 
somiasis.  Nearly  every  variety  of  organism  has  been  blamed  for  producing  th 
condition  but  in  no  case  has  the  evidence  adduced  been  convincing.  The  fa> 
that  spirochaetes  and  fusiform  bacilli,  for  instance,  are  found  constantly  in  the& 
lesions  is  of  no  scientific  value  aetiologically,  as  it  is  the  exception  for  such  orgar 
isms  to  be  absent  from  any  wound  of  skin  or  mucous  membrane  in  tropic 
countries.  On  the  other  hand,  there  are  strong  grounds  for  viewing  it  as 
deficiency  disease  (calcium  deficiency)  and  it  is  significant  that  it  is  found  alway 
amongst  the  poorest  classes,  and  never  among  chiefs  or  their  families.  On  th 
assumption  calcium  chloride  injections  have  been  given  (15  grains  in  10  m 
distilled  water  daily  intravenously)  in  some  500  cases  with  remarkable  result 
Without  exception  every  trace  of  offensive  odour  disappears  in  3  or  4  days  arc 
within  10  days  the  ulcer  is  clean. — L.  J.  A.  Loewenthal  (Uganda),  Lance 
ii/ 1 932,  889.  See  also  G.  A.  Stephens,  ibid.,  1026. 

A  satisfactory  and  surprisingly  successful  method  has  been  found  in  excisico 
and  skin  graft,  seeds  being  the  surest  and  easiest  of  application,  combined  i 
suitable  cases  with  Thiersch  grafts.  Average  time  for  complete  epithelialisatic 
of  the  area  13  days. — C.  James,  ibid.,  1095. 

A  bibliography  of  recent  investigations  on  tropical  ulcer  carried  out  in  Keny 
Colony. — J.  H.  Sequeira,  Lancet ,  i/1933,  57. 

Immunity  to  oriental  sore.  The  natives  of  the  Turkestan  and  th 
Caucasus  develop  a  natural  immunity,  and  new  arrivals  to  the  district  are  alway 
more  apt  to  become  infected  than  the  settlers.  Complete  immunity  can  be  brougl 
about  by  an  experimental  sore,  but  only  when  it  is  allowed  to  develop  and  he 
naturally.  Preventive  inoculation  on  covered  parts  of  the  body  can  be  recon 
mended,  if  care  is  taken  to  avoid  sepsis  or  inoculation  of  syphilis. — E.  I.  Ma: 
zinowsky  and  A.  Schurenkowa,  Trans.  R.  Soc.  trop.  Med.  Hyg.,  1924,  67. 

Leprosy.  Bacillus  leprce  (Hansen’s  bacillus)  has  a  morpholog 
similar  to  B.  tuberculosis ,  but  usually  occurs  more  in  clumps  an 
is  said  to  be  tapered  at  the  ends.  It  stains  irregularly,  and  is  mot 
readily  decolorised  than  B.  tuberculosis  by  inorganic  acids. 

Obtain  material  from  a  nodule,  and  stain  the  smear  by  Zieh 
Neelsen,  using  20%  sulphuric  acid,  or  by  Gram,  counterstainin 
with  bismarck  brown.  The  organisms  are  gram-positive.  Findin 
B.  leprce  in  nodules  is  usually  easy,  but  it  is  extremely  difficu 
to  find  in  the  spots  of  nerve  leprosy;  the  nasal  mucus  should  t 
examined,  after  giving  a  large  dose  (60  grains)  of  potassiur 
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followin&  features  distinguish  them  from  tubercle 

solidly  and7  together  in  huge  numbers,  stain  more 

so  idly,  and  granules  when  present  are  coarser  and  are  decolorised 

more  easily  Certain  cultivation  or  inoculation  into  experimental 

animals  with  pathogenic  results  is  not  possible.— Stitt 

r  ‘T-t-ia  Blue,”  as  a  stain  for  B.  leprce  (Muhlpfordt),  has  a  definite  affinitv 
hif,  hP°lds  and  hence  for  spirochaetes.  Schumacher’s  modification  is*  Victoria 
cill' V  2  P?rt!?  dissolved  in  50%  alcohol,  mixed  with  equal  quantity  of  4°/ 
solution  of  phenol,  to  which  is  added  10%  aqueous  solution  of  glycerin  The 
smear  containing  spirochetes  is  fixed  with  alcohol,  the  solution  p?ured  o^er  the 
slide  and  heated  for  15  seconds. — Brit.  med.  J .  Epit.,  i/1925  14. 

LsUltiVdiion.  The  most  favourable  medium  for  growth  appears  to  be  either 
placental-extract -agar  or  horse  serum  nutrose-agar  with  the  addition  of  2°/ 
ground-up  smegma  bacilli  Kedrowsky’s  work  on  the  variable  morpholgy  and 
staining  properties  of  the  lepra  bacillus  is  confirmed.  Agglutination  precipita¬ 
tion  complement -deviation  and  percutaneous  tests  can  be  used  to  prove  the 
relationship  of  acid-fast  or  other  germs  cultured  from  cases  of  leprosy.  Rat  and 
human  leprosy  appear  to  be  identical  diseases.  It  is  therefore  possible  that  the 
germ  of  both  can  be  transmitted  from  one  to  the  other,  given  an  appropriate 
intermediary.— Bayon,  Brit  med.  J.,  ii/1911,  1269;  Lancet,  ii/1911,  460.  See 
also  C  Duval  Brit  med  J  u/1912,  1189;  M.  E.  Marchoux,  ibid.,  1191;  also 
11/1912,  1791,  and  W.  J.  Kedrowsky, ./.  Trop.  Med.  ( Hyg .),  1928,  21, 
cinci  i uZZj  Al o. 


Hansen’s  bacillus  can  be  grown  readily  by  planting  out  in  a  medium  made  from 
minced  chick  embryo  suspended  in  Tyrode  solution;  growth  obtained  in  5  days 
under  atmospheric  conditions  and  also  under  oxygen  and  C02  tension;  bacillus 
remained  viable  for  2  years. — E.  B.  McKinley  and  E.  Verder,  Proc.  Soc .  exp. 
Biol.,  N.Y.,1933,  Feb.,  659.  p 

Incubation  Period.  An  analysis  of  84  cases  recorded  shows  that  the  disease 
developed  in  within  less  than  5  years  after  exposure  to  infection  in  92%  of  them. 
The  average  period  between  exposure  to  infection  and  the  development  of  the 
disease  was  2  years  and  2  months.  There  is  a  direct  relationship  between  the 
closeness  of  contact  with  the  disease  and  the  early  development  of  symptoms, 
the  incubation  period  of  a  few  cases  of  direct  inoculation  being  under  2  years  and 
usually  about  6  months. — Sir  L.  Rogers,  Indian  med.  Gaz.,  Feb.  1924,  per 
J.  trop.  Med.  (Hyg.),  1924,  72. 

Transmission.  The  presence  of  B.  leprce  in  the  mosquito  (Culex pungens) 
and  in  the  bed  bug  ( Cimex  lectularia)  has  been  shown. 

The  view  that  the  spread  of  leprosy  in  S.  America  has  a  definite  relation  to  the 
bugs  and  mosquitoes  was  discussed  in  the  19th  Edn.,  Vol.  II.  So  far  as  Brazil 
is  concerned  the  former  could  not  be  blamed,  because  for  some  unexplained 
reason  bed-bugs  do  not  exist  in  the  Amazonian  villages. 

Some  interesting  experiments  showed  that  flies,  mosquitoes  and  other  insects 
spread  it,  but  in  particular  Acanthia  lectularia  appears  to  constitute  a  very 
important  agent  in  the  spread.  Acid-fast  bacilli  resembling  B.  leprce  have  been 
found  in  30%  of  specimens  up  to  16  days  after  feeding  on  lepers. — T.  Lindsay 
Sandes,  Brit.  med.  J.,  ii/191 1,  469. 

15%  of  general  skin  out-patients  in  the  Skin  Diseases  Clinic  of  the  Calcutta 
school  of  Tropical  Medicine  are  early  and  undiagnosed  cases  of  leprosy, 
evidence  points  to  inoculation  as  method  of  transmission.  Those  living  in  contact 
vith  infectious  cases  get  lepra  bacilli  on  their  skins,  a  scratch  or  lesion  implanting 
he  bacilli  under  the  skin;  there  is  always,  if  looked  for,  a  herald  lesion.  The 
nutilated,  anaesthetic  cases  are  not  infectious  but  the  early,  nodular  cases, 
msuspected,  and  undiagnosed,  are.  They  should  be  segregated  in  preference.— 
Tndian  med.  Gaz.,  1924,  354. 

In  a  case  of  leprosy  at  the  Pasteur  Hospital  there  were  numerous  scars  resulting 
rom  the  slow  healing  of  ulcers,  and  when  their  surface,  or  the  nasal  mucous 
nembrane,  was  slightly  scraped  and  the  substance  obtained  examined  under  the 
nicroscope,  numerous  fine,  short,  cocciform  bacilli  were  seen,  to  which  Prof, 
danchoux  provisionally  gave  the  name  Mycobacterium  pulviforme.  After  death, 
reat  quantities  of  these  were  found  in  the  skin,  lymph  glands,  liver  and  spleen, 
ts  a  result  of  inoculation  from  this  spleen,  5  out  of  7  rats  contracted  a  disease 
•ractically  identical  with  rat  leprosy.  The  relation  of  rat  leprosy  to  human 
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leprosy  may  be  similar  to  that  of  bovine  to  human  tuberculosis.  0-6%  of  Parisia. 
sewer  rats  are  definitely  leprous. — Lancet ,  ii/ 1 923,  1309. 

Hereditary  transmission  of  predisposition  difficult  to  prove.  Of  398  childre 
of  leprous  parents,  231  were  non-leprous  and  no  case  of  congenital  leprosy  we 
observed. — per  Prescriber,  1928,  211. 

Distribution.  Equatorial  Africa  has  a  higher  incidence  of  leprosy  tha. 
any  other  region  in  the  world,  the  rate  being  as  high  as  130  per  1000  in  th 
Ebolawa  District.  The  total  number  of  lepers  in  China  is  estimated  at  1,000,00C 
in  1912  Japan  had  102,000  lepers,  and  in  1921  India  had  about  the  same  number 
Chinese  immigrants  seem  to  have  been  an  important  factor  in  the  spread  c 
leprosy.  Every  country  with  a  high  leprosy  incidence  is  within  the  tropics,  an 
practically  all  of  them  have  a  high  rainfall,  the  disease  being  nearly  or  coir 
pletely  absent  from  those  parts  in  which  the  rainfall  is  less  than  10  inches.— 
A  review  of  “Leprosy”  (Rogers  and  Muir),  J.  Amer.  med.  Ass.,  ii/ 1 925,  381. 

According  to  census  figures  there  are  102,000  lepers  in  India,  but  these  ar 
only  the  advanced  cases,  and  for  every  advanced  case  there  are  about  five  earlie 
cases. — E.  Muir,  Trans.  R.  Soc.  trop.  Med.  Hyg.,  Aug.  1931,  96. 

High  Rainfall  and  humidity  increase  the  incidence  in  large  areas  in  Indie 
and  poverty  of  diet  and  consumption  of  decomposed  fish  are  predisposin 
factors. — per  Prescriber,  1928,  211. 

Contact  cases  of  leprosy  in  the  British  Isles. — J.  M.  H.  MacLeod,  Bri 
med.  J.,  i/1925,  107. 

In  China  leprosy  seems  to  be  specially  associated  with  water-logged  and  ilJ 
drained  areas.  But  for  the  aid  rendered  by  the  Christian  Church  the  lot  of  th 
leper  in  China  to-day  would  be  hopeless.  Modem  scientific  methods,  couple 
with  a  voluntary  form  of  segregation  on  the  part  of  the  lepers  themselves,  giv 
good  prospects  of  changing  the  entire  outlook  of  China’s  lepers,  and  ultd 
mately  of  ridding  China  of  leprosy.- — China  med.  J.,  per  J.  Amer.  med.  Ass- 
ii/ 1 925,  1931. 

Diagnosis.  Histamine  test  as  an  aid  in  the  diagnosis  of  early  leprosy.  Whe 
a  dilute  solution  of  histamine  is  pricked  into  the  normal  skin  a  sharply  define 
circular  local  reddening  appears  in  about  20  seconds,  followed  in  another  15  t 
30  seconds  by  a  flush  or  flare  of  a  dark  red  or  scarlet  colour  on  the  surroundin 
skin,  and  later  by  a  discreet  wheal  at  the  site  of  the  prick.  For  the  diagnosti 
test  of  early  leprosy  a  1  :  1000  dilution  of  histamine  phosphate  in  normal  sa 
solution  is  employed.  A  small  drop  of  the  solution  is  carefully  placed  within  th 
suspicious  macule  to  be  tested  and  another  dropped  on  normal  skin  at  leas 
one  inch  away  from  the  border  of  the  lesion  for  control.  With  a  sharp  pin 
prick  is  made  through  the  drop  into  the  skin  underneath,  taking  care  to  avoi 
bleeding.  The  histamine  solution  is  wiped  off  immediately  and  the  pricks  close! 
observed,  under  good,  natural  light.  The  test  is  said  to  be  negative  when  th 
complete  response  is  elicited  and  positive  when  the  flare  is  absent.  The  flus 
is  always  absent  in  the  depigmented  macule  of  leprosy;  the  wheal  in  the  macul 
is  usually  the  same  size  as  that  on  the  normal  skin.  The  test  has  been  app lie- 
on  macules  of  other  skin  diseases  which  may  be  mistaken  for  the  pale  macul 
of  leprosy,  but  in  every  case  the  flare  is  present  provided  the  individual  is  nc 
unsusceptible  to  histamine.  In  the  case  of  the  reddish  macule  of  leprosy  only  th 
wheal  may  be  elicited,  but  when  the  colour  is  not  so  striking  the  local  rednes 
may  be  seen.  When  the  redness  of  the  original  lesion  is  at  all  bright  it  is  best  t 
prick  the  histamine  solution  just  inside  the  border;  in  the  non-leprotic  lesion  th 
flare  appears  on  the  adjacent  portion  of  the  skin  outside  the  border,  wherec 
there  is  no  such  flare  extending  from  the  macule  in  early  leprosy. — J.  Rodrigue 
and  F.  C.  Plantilla,  Leprosy  Rev.,  1932,  18. 

Investigation  of  certain  serological  reactions  in  leprosy. — E.  Slack,  Lepros 
Rev.,  1932,  28. 

Treatment.  Leprosy  essentially  a  disease  of  the  unhealthy — little  chance  c 
arresting  disease  unless  predisposing  causes,  e.g.,  syphilis,  malaria,  etc.,  ar 
dealt  with.  It  is  now  an  established  fact  that  only  about  3%  of  lepers  actuall 
die  of  leprosy.  Many  lepers  cannot  be  helped  much  because  the  anaesthesi 
and  other  signs  of  nerve  lesions  are  often  result  of  nerve  destruction,  the  lepros 
having  died  out. — R.  G.  Cochrane,  Lancet,  ii/1926,  95. 

The  important  advance  made  in  the  treatment  of  leprosy  in  India  is  tf 
adoption  of  potassium  iodide.  Clinical  and  pathological  study  at  the  Calcuti 
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SeliQoi  has  led  to  classification  of  certain  types  and  phases  of  leprosy  which 
Assn  ^  ‘ndlan  C°Undl  °f  the  BE'  LePros>'  Rdirf 


A  thorough  disinfection  of  the  nose  is  one  of  the  first  essentials  in  treatment. 
A  solution  of  ammonium  persulphate  3-7%  and  hydrochloric  acid  1%  in  water 
has  been  used.  Inhalation  of  the  fumes  of  burning  sulphur  has  also  been 
employed. 


Various  dyes  given  intravenously:  diminution  of  external  lesions  after  follow¬ 
ing:—  25  ml.  4%  trypan  blue;  10  to  20  ml.  of  1%  brilliant  green;  10  ml.  of  2% 
fluorescein  too  early  to  say  if  improvement  permanent.  Trypan  blue  and 
fluorescein  together  produce  marked  retrogression  of  lesions  in  about  9  weeks  — 
G.  A.  Ryne,  Trans.  R.  Soc.  trop.  Med.  Hyg.,  June  22,  1933,  33. 

Leprosy:  a  self-healing  disease.  The  natural  and  increased  production 
of  lipase,  or  fat-splitting  ferment  in  the  blood  and  tissues  is  an  important 
factor  in  the  protective  processes  or  induced  resistance  of  the  body,  which 
offers  a  reasonable  explanation  of  the  therapeutic  effect  of  sodium  morrhuate 
and,  in  part,  of  sodium  chaulmoograte,  both  of  which  increase  the  action  of 
lipase  in  vitro. — J.  A.  Shaw-Mackenzie,  Lancet ,  i/1924,  518.  The  blood  lipase 
in  turn  dissolves  the  fatty  coating  of  the  leprosy  bacillus  (and  the  tubercle  bacillus) 
Sir  L.  Rogers,  Brit.  med.  J .,  ii/ 1 923,  11. 

The  normal  course  of  leprosy  is  that  of  a  self-healing  disease,  like  smallpox, 
enteric  and  other  diseases,  but  whilst  enteric  completes  its  course  in,  say,  21  days, 
leprosy  may  take  21  years  to  burn  itself  out.  Most  of  the  treatments  of  leprosy 
which  have  had  any  vogue  owe  a  great  part  of  their  successes  to  the  fact  that 
leprosy  tends  to  get  better  spontaneously  and  hopeful  suggestion  helps  the  ten¬ 
dency  to  cure.  It  is  criminal  to  assert  that  leprosy  is  not  amenable  to  treatment, 
though  perhaps  equally  wrong  to  claim  that  there  is  a  specific  cure.  Leprosy 
is  a  disease  which  can  be  benefited  by  treatment,  the  majority  of  early  cases  having 
a  fair  chance  of  losing  all  signs  for  the  rest  of  their  lives,  providing  their  general 
health  is  maintained.  The  infectiousness  is  exaggerated.  In  any  country  in  which 
the  incidence  of  the  disease  remains  the  same  over  a  long  period  of  years,  each 
victim,  on  the  average,  communicates  the  disease  to  one  other  person. — Leader, 
Indian  med.  Gaz.,  June  1924,  299. 

Predisposing  causes. — E.  Muir,  Lancet,  i/1925,  169. 

The  Chaulmoogra  Treatment  is  in  Vol.  I,  p.  602:  Leprosy  as  a  self-healing 
disease ,  ibid.,  p.  608:  Vaccine  Treatment,  ibid.,  p.  609:  see  also  Therapeutic 
Index,  ibid.,  p.  1065. 


Malaria 

Classification  of  the  Malarial  Parasites .  That  adopted  by 
Manson  in  his  “Tropical  Medicine”  and  generally  accepted 
may  here  be  briefly  cited. 

The  forms  of  the  parasite  and  of  the  diseases  to  which  they 
give  rise  are  divisible  into  two  groups — the  benign  and  malignant. 

The  benign  parasites  never  form  crescent  bodies,  whilst  the 
malignant,  or  at  least  the  most  important  of  them  the  subtertian, 
do;  i.e.  the  gamete  of  the  benign  parasite  is  a  sphere  or  disc,  that 

of  the  malignant  parasite  a  crescent. 

Clinically,  the  benign  parasites  rarely  give  rise  to  pernicious 

attacks,  while  the  malignant  frequently  do. 

(i)  Benign  parasites  are  of  two  kinds:  Quartan  paiasites 
with  cycle  of  72  hours,  causing  fever  recurring  every  3  days  - 
“ Quartan  Fever”;  the  other,  the  Tertian  parasite  with  eye  e  o 
48  hours,  causing  fever  every  2  days  “  Tertian  Fever.  (  n 
deeply  stained  preparations  of  the  tertian  parasite  the  haemog  o  in 
of  the  red  blood  corpuscles  in  question  will  be  dotted  oyer  wi 
granules  known  as  SchuffneFs  Dots — a  feature  of  some  lagnos  ic 
value.) 
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(ii)  Malignant  parasites:  a  pigmented  parasite,  the  Sub 
tertian  ( syn .  JEstivo- Autumnal  of  the  Italians  or  Tropical  ad 
Koch)  of  48,  or  approximately  48,  hours’  cycle. 

Staining.  Films  of  blood  smeared  evenly  with  a  very  small  quantity,  drift 
in  the  air,  not  by  aid  of  a  flame,  and  fixed  by  immersing  in  alcohol  and  ethe: 
equal  parts,  10  minutes,  may  be  stained  with  aqueous  methylene  blue  and  eosi* 
or  with  methylene  blue  alone,  5  minutes,  or  with  a  haematoxylin  stain,  or  b 
Leishman’s  stain  ( q.v .).  With  Leishman’s  stain  fixing  is  not  necessary.  Mu 
says  the  structure  of  the  parasites  is  well  brought  out  by  the  following — Soa 
film  in  saturated  corrosive  sublimate  solution  a  few  seconds.  Wash  well,  stai 
with  haemalum  10  minutes,  wash,  stain  again  for  about  the  same  time  wit 
aqueous  methylene  blue.  Wash  in  water,  dehydrate,  clear  in  xylol  and  mount  £; 
balsam.  The  chromatin  of  the  parasites  is  violet  blue,  and  the  protoplasm  pur 
blue.  The  Leishman  method  is,  however,  principally  in  use.  Consult  Allbutt 
System  of  Medicine ,  or  Muir  and  Ritchie. 

Leishman’s  stain  made  by  dissolving  1  g.  of  the  powder  in  200  ml.  of  meth^ 
alcohol  and  12  drops  of  1%  NaOH  added.  Used  for  general  purposes.  I 
staining,  stain  for  30  seconds  with  this,  then  dilute  with  distilled  water  aboi_ 
1  in  4  for  a  further  2  to  3  minutes.  Wash  with  distilled  water  and  drain.  Gaudc 
cheau’s  stain  used  when  Leishman’s  fails. — P.  Manson-Bahr,  Lancet,  i/1920,  7fc 

Gauducheau’s  stain  has  the  following  composition: — 

Borrel’s  blue  ...  ...  ...  ...  ...  ...  6  ml. 

1%  Methylene  blue  in  90%  alcohol  ...  ...  ...  18  ml. 

0-5%  Water-soluble  eosin  (blue  shade)  in  dehydrated 

alcohol  ...  ...  ...  ...  ...  ...  30  ml. 

Dehydrated  alcohol  ...  ...  ...  ...  ...  140  ml. 

In  use,  apply  the  stain,  undiluted,  to  the  film,  leaving  it  on  about  one  minut« 
Then  dilute  with  four  parts  of  distilled  water  ( neutral ).  Each  batch  of  stai 
requires  a  different  length  of  time  for  standing.  New  stain  requires  aboc 
half  an  hour,  old  stain  about  20  minutes.  In  the  East,  20  minutes  for  new  stai 
and  7  minutes  for  old  stain  were  found  sufficient,  but  in  England  it  take 
longer. 

Borrel’s  Blue  may  be  made  as  follows: — 

Dissolve  a  small  handful  of  silver  nitrate  crystals  in  hot  distilled  water  in 
100  ml.  flask.  Fill  up  with  10%  caustic  potash  solution.  Wash  the  resultini 
precipitate  of  silver  oxide  about  12  times  in  boiling  distilled  water,  then  fill  u 
the  flask  with  saturated  aqueous  solution  of  medicinal  methylene  blue.  Plu 
the  flask  loosely  with  cotton  wool  and  place  in  direct  sunlight  for  a  day  or  tw 
(this  prevents  subsequent  precipitation  when  the  stain  is  exposed  to  light  durin 
later  use).  Then  cork,  place  in  the  incubator  at  37°  for  one  month,  removin 
cork  and  shaking  occasionally.  Filter  at  end  of  month;  the  filtrate  =  Borrel’ 
blue.  Details  kindly  supplied  by  J.  Graham  Willmore. 

Some  modifications  in  the  thick-film  method  in  the  examination  of  bloo 
from  malaria  parasites. — M.  A.  Barber  and  W.  H.  W.  Komp,  Int.  Conf.  Trof 
Amer 1924,  110. 

Thick  blood  films  dried  some  hours,  stained  within  24  hours  with  Giems 
stain  in  buffered  water  containing  1  g.  KH2P04  and  2  g.  Na2HP04  to  pH  7.- 
R.  Green,  Trans.  R.  Soc.  trop.  Med.  Hyg.,  Nov.  1,  1932. 

Manson’s  Method  for  Demonstrating  Flagellate  Bodies  in  Malaru 

Blood  films  are  dried  and  fixed  in  absolute  alcohol  (5  minutes).  Haemoglobi 
is  washed  out  by  dropping  on  15%  acetic  acid.  The  film  is  then  washed  i 
water  and  stained  for  6  hours  or  longer  in  20%  carbol  fuchsine.  It  is  then  washe( 
dried,  and  mounted  as  usual. — “Essentials  of  Practical  Bacteriology,”  H.  . 
Curtis. 

Cultivation  of  the  malarial  parasite  in  vitro.  51  cases. — L.  S.  Dudgeo 
and  C.  Clarke,  Lancet,  i/1917,  530. 

Aetiology.  There  exist  sexual  (sporogony  in  the  mosquito)  and  non-sexu 
(schizogony  in  man)  cycles  of  the  parasite.  Various  workers,  notably  Gras 
and  others,  have  observed  the  complete  development  of  the  malignant  parasf 
in  Anopheles  Claviger  and  the  partial  development  of  the  tertian  parasite  in  tl 
same  anopheline.  (For  a  historical  account  see  Wenyon,  Vol.  II,  p.  909.) 
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T ?jit8*°l?8y'  Histology  of  cases  rapidly  fatal  in  the  Salonica  force  in  1916 
Examinations  of  brain,  heart  muscle,  adrenal  glands,  kidney,  liver  etc  — 
L.  S.  Dudgeon  and  C.  Clarke,  Lancet ,  ii/1917,  153.  ’ 

Brti^med  J^S/igio*8  4^7  by  A'  C*  A1Port  (Review).- 

Hume,  Brit,  medf}  ,  661 ^r°‘d  B'and  enlar*ement  “  malaria.-J.  B. 

Am™*1 1924?  67°*  ma'aria'  parasites  in  m=>n.-W.  M.  James,  Int.  Conf.  Trap. 

Egyptian  Expeditionary  Force,  malaria  in,  during  3£  years.  Epidemiology 
microscopy,  etc.,  concerning  (1)  Egypt  and  the  Canal  Zone,  and  (2)  pTlestme. 
S,htSp^^y  tmL°  SP6CieS  °f  Parasite~tbe  benign  tertian  and  the  malignant  or 
rarely^n  PalStfne11^311  appearS  t0  be  almost  non-existent  in  Egypt  and  to  occur 


Transrnission.  rhe  mosquito  malaria  theory  was  formulated  by  Sir  P. 
Manson  in  1894.  From  the  fact  that  the  flagellate  body  does  not  come  into 
existence  unul  the  blood  has  left  the  blood  vessels — that  is  until  it  is  outside  the 
body— he  concluded  that  the  function  of  the  flagellum  lay  outside  the  body— 
in  tact  that  the  flagellate  body  was  the  first  phase  of  the  extracorporeal  life.  As 
he  parasite  while  in  the  circulation  is  always  enclosed  in  a  blood  corpuscle  and 
therefore  unable  to  leave  the  body  by  its  own  efforts,  its  removal  must  be  effected 
by  some  blood  sucker.  The  mosquito  was  correctly  suspected.  Sir  Ronald  Ross 
proved  finally  in  1898  the  extracorporeal  phase  of  the  parasite. 

Mosquito-malaria  theory.  A  good  summary  of  the  proof  of  the  theory,  com¬ 
mencing  with  the  discovery  of  the  parasite  by  Laveran  in  1880—  Sir  Patrick 
Manson,  Brit.  med.  J.,  ii/1917,  103.  See  also  R.  McCarrison,  ibid.,  109. 


It  has  been  computed  that  £  billion  parasites  must  be  present  to  produce 
fever,  but  in  an  experimental  “inoculation”  not  one  parasite  could  be  found 
m  the  blood  during  the  first  three  days  of  fever,  while  during  the  last  three  days, 
as  the  fever  subsided,  parasites  were  found. — M.  D.  O’Connell,  Lancet, 
1/1920,  518. 

Key  to  Anopheline  species  of  India,  Ceylon,  and  Malaya.  Of  benefit  to 
the  tropical  practitioner.  An  outstanding  example  of  simplicity,  conciseness  and 
accuracy  19  pp.  by  Prof.  Strickland. — Review  Br it.  med.  J.,  ii/ 1925,  851. 

Classification  of  American  anopheline  mosquitoes  and  their  relation  to  the 
transmission  of  malaria.— F.  M.  Root,  Inf.  Conf.  Trap.  Amer.,  1924,  148-156. 

The  main  mosquito  intermediary  in  the  benign  tertian  zone  in  Palestine 
appears  to  be  the  spot  wing  (A.  maculipennis )  and  in  the  Jordan  Valley  A. 
Palestinensis. — P.  Manson-Bahr,  Lancet,  i/1920,  79. 


Man  is  the  only  malaria- carrier.  Any  person  infected  with  malaria,  irrespective 
of  number  of  parasites  present,  may  become  an  effective  carrier  and  a  source  of 
infection.  The  malaria-carrier  bears  a  direct  relation  to  malaria  prevalence. — 
C.  C.  Bass,  Int.  Conf.  Trop.  Amer.,  1924,  61. 

Malaria  Control.  To  prevent  the  spread  of  malaria  it  is  customary  to 
improve  surface  drainage  and  so  obviate  breeding  places  of  the  larvae  of  the 
mosquito.  Wire  gauze,  netting,  etc.,  are  employed  as  protectives  to  man. 

Antilarval  Measures.  Common  kerosene  poured  on  the  surface  of  pools, 
lakes,  etc.,  is  useful.  It  forms  a  scum  which  prevents  the  larvae  from  breathing 
and  hence  kills  them.  See  also  First  Internat.  Congress,  Brit.  med.  J.,  ii/ 1 925, 
470. 


Thirty  pounds  of  oil  will  cover  at  least  2000  square  yards  of  water;  the  dose  of 
paraffin  should  be  repeated  about  20  times  during  the  year. 

“Bamber  Oil.”  Citronella  oil  (not  lemon  grass  oil)  1£,  kerosene  (paraffin) 
ail  1,_  coconut  oil  2,  to  which  is  added  1  %  of  phenol.  As  a  preventive  against 
nalaria  instead  of  the  mosquito  net.  Its  efficacy  lasts  4  to  6  hours — sufficient 
or  a  night’s  sleep  when  a  net  is  not  available. — C.  Christy,  Lancet,  ii/1917,  482. 

Rice  cultivation  with  the  necessary  stagnant  water  is  no  small  source  of  increase 
>f  malarial  disease. 

Irrigation  of  rice  fields  around  the  coolie  lines  in  North  Bengal  should  be 
ibandoned  as  malaria  here  is  man-made  through  erroneous  clearing  of  jungle 
‘long  streams. — C.  C.  Hamson  and  G.  C.  Ramsey,  J.  trop.  Med.  ( Hyg .), 
933,  33;  see  also  H.  G.  Winter,  J.  R.  Army  med.  Cps,  1934,  238. 
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Faraform  recommended  for  destruction  of  anopheline  larvae,  0-25  g.  (mixec 
with  chalk  0-08  g.  in  calm  weather,  or  sand  20  g.  in  windy  weather)  is  usee 
for  each  square  metre  of  surface. — Roubaud,  Trop.  Dis.  Bull.,  1921,  115. 

Smoke  production  as  a  measure  of  mosquito  control.— J.  M.  Shapiro,  pe3 

J.  trop.  Med.  ( Hyg .),  1923,  46. 

__  The  use  of  gases  and  vapours  for  killing  mosquitoes  breeding  in  wells. — 

K.  B.  Williamson,  Trans.  R.  Soc.  trop.  Med.  Hyg.,  1924,  485. 

A  few  drops  of  carbon  disulphide  poured  into  a  10-gallon  tub,  the  watea 
of  which  was  swarming  with  the  larvae  of  mosquitoes,  killed  them  all  in  hal 
an  hour,  without  affecting  the  water  either  in  taste  or  smell. — A.  K.  Fisher 
J.  trop.  Med.  (Hyg.),  1923,  340. 

Excellent  resume  of  advice  for  soldiers  and  others  on  prevention  of  malaria 
— C.  Christy,  Lancet,  ii/1917,  485. 

The  cost  of  malaria  control. — J.  A.  Le  Prince,  Int.  Conf.  Trop.  Amer.,  1924 
157-164. 

Larvicides  in  mosquito  control,  using  White  Cross  cresylic  disinfectant. — 
J.  F.  Marshall,  Lancet,  i/1925,  1380. 

Some  aspects  of  malaria  control. — W.  E.  Deeks,  J.  trop.  Med.  (Hyg.),  1926 
185-194. 

Subtle  chemical  differences  (alkalinity  or  acidity)  in  breeding  waters  may 
be  a  factor  in  determining  species  of  larvae  found  in  them. — Rep.  In  t.  med 
Res.  F.M.S.,  per  Brit.  med.  J.,  i/1926,  1053. 

Diagnosis  of  Latent  Malaria .  Technique  of  new  test:  A  set  of  9  dilutions 
of  patients’  serum  is  prepared  ranging  from  1  :2  to  1  :512  in  distilled  water 
and  to  each  is  added  an  equal  volume  (0-4  ml.)  of  a  melanin  pigment  solution; 
and  the  series  incubated  at  37°  for  5|  hours.  The  melanin  pigment  solution  is 
derived  from  human  hair  by  hydrolysis  with  50%  HC1,  followed  by  concentration 
in  vacuo  and  purification  by  dialysis.  Positive  results  are  observed  as  white 
granular  precipitates  forming  at  the  foot  of  the  tube;  the  degree  of  positivity  is 
determined  by  noting  the  highest  dilution  of  the  patients’  serum  showing 
precipitation.  The  rise  and  fall  of  the  reacting  principle  in  human  malarial  serum 
with  melanin  pigment  may  thus  be  quantitatively  ascertained  during  an  attack 
Reaction  shows  about  the  fifth  to  seventh  day  after  infection,  although  no 
parasites  may  be  seen  at  this  stage.  The  maximum  titre  of  1  :  128  is  reached 
about  the  fourth  week  and  then  rapidly  declines.  The  authors  suggest  that  the 
term  melanoflocculation  test  be  altered  to  melano-precipitation  reaction.— 
Greig,  Rooyen  and  Flendry,  Lancet,  i/1934,  1393. 

Adrenalin  subcutaneously,  0-5  to  1  ml.  of  a  1  in  1000  solution,  causes  plas- 
modia  to  appear  in  the  blood  in  15  to  60  minutes. — Per  Prescriber,  1928,  372. 

A  Test  for  the  Differentiation  of  Malaria  from  Kala-azar,  Enteric,  etc.. 
Draw  four  parts  of  blood  into  a  syringe  containing  one  part  of  5%  sodium  citrate 
solution.  Pour  to  the  24  mm.  mark  in  a  60  mm.  graduated  tube,  and  allows 
to  stand.  In  healthy  men,  sedimentation  is  slow,  the  column  of  corpuscles  never 
being  less  than  23  mm.  after  half  an  hour,  and  the  supernatant  fluid  cloudy  or 
faint  yellow.  In  kala-azar  sedimentation  is  rapid — under  10  mm. — and  the  fluid 
clear  and  colourless  or  faintly  greenish.  In  typhoid  the  column  is  13  mm.  to  15 
mm.,  and  the  fluid  cloudy  white.  In  malaria  it  varies  between  5  mm.  and  22  mm,, 
with  an  average  of  1 2  where  plasmodia  are  found,  and  the  fluid  is  markedly 
yellow. — Indian  J.  med.  Res.,  Jan.  1927,  per  Prescriber,  Nov.  1928,  372. 

For  treatment  and  prophylaxis  of  malaria  see  Vol  I. 

Malta  Fever.  See  Undulant  Fever. 

Measles.  The  aetiology  of  measles  is  still  unknown,  but  it  is 
thought  to  be  due  to  a  filter-passing  virus. 

Seroprophylaxis .  Methods  of  using  serum  to  achieve  passive 
immunity : 

(1)  Injection  into  healthy  contacts;  immunity  lasts  a  month. 

(2)  Injection  during  first  5  or  6  days  of  incubation  period; 
patient  will  not  develop  measles. 
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(3)  Injection  after  6th  and  before  9th  day;  modifies  attack. 

(  )  Injection  at  beginning  of  period  of  invasion  (10th  day) 
results  only  m  local  inhibition  of  rash. 

Results  decidedly  favourable.  Municipal  collecting  and  dis¬ 
tributing  centres  for  serum  established  in  Germany,  France  and 
America. 

To  produce  active  immunity,  inject  10  ml.  convalescent  serum 
and  24  hours  later  1  ml.  of  blood  from  an  early  case.  If  injection 
of  blood  is  repeated,  immunity  may  be  permanent. — S.  M. 
Copeman,  Brit.  med.  J.,  i/1928,  835.  ’ 

Convalescent  Serum.  Gave  protection  in  over  95%  of  cases.  Dose  from 

ml.  under  one  year,  increasing  by  1  ml.  up  to  7  ml.  for  those  over  5  years* 
10  ml.  at  10  to  12,  and  12  ml.  for  adults.  No  ill-effects,  but  not  advised  in  infants 
under  6  months.  For  complete  protection,  serum  must  be  given  before  hfth 
day  of  incubation,  with  modified  protection  up  to  ninth  day.  Of  no  value  after 
ninth  day. — D.  Nabarro,  Lancet,  ii/1932,  573. 

Injections  of  5  ml.,  even  up  to  eight  or  tenth  day  of  exposure,  of  great  benefit. 
Complete  protection  secured  in  185  out  of  233  patients  (80%),  whereas  23  out 
of  32  controls  contracted  measles. — T.  M.  Hunter,  Brit.  med.  J .,  i/1933,  218. 

Adult  serum.  The  blood  of  normal  adults  is  a  valuable  source  of  antitoxin. 
While  23  infants  left  unprotected  during  an  epidemic  all  suffered  from  a  typical 
attack,  13  out  of  56  injected  with  30  ml.  of  parental  blood  escaped  entirely  and 
the  remainder  only  had  a  mild  attack. — J.  M.  Lewis  and  L.  H.  Barenberg, 
N.Y.  St.  J.  Med.,  Jan.  15,  1932,  per  Brit.  med.  J.,  i/1933,  423. 

In  the  epidemic  of  1931-32,  during  which  11,526  cases  were  admitted  to  the 
L.C.C.  Hospitals,  comparisons  were  made  of  the  results  obtained  with  con¬ 
valescent  and  adult  serums,  with  the  conclusion  that  90%  prevention  was 
secured  by  convalescent  and  nearly  80%  by  adult  serum,  and  that  adult  serum 
used  in  prevention  yielded  about  70%  better  results  than  those  in  untreated  or 
control  cases.  “Adult  serum  a  valuable  therapeutic  agent  which  can  be  used  in 
the  treatment  of  measles  on  a  larger  scale  than  is  possible  with  human  con¬ 
valescent  serum.” — Rept.  of  M.O.H.  and  School  M.O.  on  the  Measles  Epidemic, 
1931-32,  Brit.  med.  J.,  ii/1933,  830. 

Measles  is  unavoidable  and  under  present  circumstances  the  exclusion  from 
school  of  home  contacts  is  quite  futile.  Sooner  or  later  practically  everyone 
suffers  from  an  attack  of  meas'ies.  Almost  all  elementary  schoolchildren  are 
attacked  before  they  leave  school  and  it  is  a  distinct  asset  for  them  to  be  immune 
to  a  disease  so  frequently  epidemic.  It  is  well  known,  though  seldom  taught, 
that  the  case-mortality  of  measles  is  low.  In  an  epidemic  in  Brighton  there  were 
30  deaths  in  2402  cases.  The  mortality  is  high  from  6  to  12  months,  highest 
from  12  to  24  months,  and  diminishes  rapidly  in  second,  third  and  fourth  years. 
The  incidence  is  low  in  the  first  year  but  rapidly  increases  thereafter  up  to  school 
age.  Even  when  exposed  to  infection,  young  infants  frequently  escape  attack. 
However  serious  the  case  and  however  poor  the  home,  the  child  will  do  better 
there  than  in  the  ordinary  hospital  ward,  owing  to  the  rapid  dissemination 
throughout  the  latter  of  organisms  giving  rise  to  fatal  broncho-pneumonia. 

D.  Forbes,  Lancet,  ii/1933,  253. 

In  the  common  and  fatal  broncho-pneumonias  and  empyemas  following 
measles  in  camps,  S.  hceynolyticus  was  found  constantly.  The  importance  of 
carriers  of  this  organism  in  measles  wards  cannot  be  over-estimated.  Cole 
found  11*4%  of  measles  cases  carried  it  on  admission,  38*6%  after  4  days,  and 
56*8%  after  8  to  16  days.  Cause  of  measles  entirely  unknown.  Stitt. 

A  review  of  recent  work  on  measles. — J.  E.  McCartney,  Lancet,  i/1927,  93-97. 

Mediterranean  fever.  Eruptive  Mediterranean  fever  occurs 
along  the  Mediterranean  coast  of  France  and  in  Italy,  Spain, 
Portugal,  Greece,  Rumania,  Morocco,  Algeria,  Tripoli,  Egypt  and 
Syria.  It  is  transmitted  to  man  by  the  bite  of  a  tick,  Rhipicephalus 
sanguineus ,  found  on  dogs  during  hot  weather.  The  tick  bite 
usually  occurs  on  parts  of  the  body  covered  by  clothing,  and 
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causes  a  dark  brown  puncture  4  mm.  to  10  mm.  wide,  described  a 
the  “black  spot,”  the  discovery  and  recognition  of  which  is  th 
most  important  point  in  diagnosis.  The  fever  may  begin  sharply 
with  rise  of  temperature  to  101°  or  102°,  or  slowly,  reaching  101 
on  the  third  day,  the  patient  complaining  of  headache,  and  joint 
bone  and  muscle  pains.  Pulse  regular  at  about  100,  tongu* 
slightly  coated,  vomiting  may  occur,  some  difficulty  in  swallowing 
and  injection  of  conjunctive.  Rash  appears  on  the  second  tc 
fourth  day,  comes  out  first  on  the  trunk  and  limbs  and  spread? 
in  48  hours  to  the  whole  of  the  skin  surface.  It  forms  slighth 
raised,  round  or  oval  maculae  separated  by  areas  of  normal  skin 
These  are  pink  at  first,  becoming  red  and  then  purple.  Th* 
pharynx  is  red  and  slightly  swollen,  and  the  soft  palate  ofter 
shows  maculae.  Temperature  begins  to  fall  when  eruption  i 
complete.  Spleen  and  occasionally  the  liver  are  increased  in  size 
Urobilin  and  sometimes  bile  found  in  the  urine.  Constipatior 
usual.  By  the  5th  or  8th  day  fever  falls  to  99°  or  100°,  where  i 
remains  for  3  or  4  days  and  then  falls  by  lysis  to  normal  on  the 
12th  or  15th  day,  when  the  rash  fades  and  disappears.  The  scab? 
of  the  tick  bites  come  off  between  the  8th  and  10th  day.  Convales 
cence  is  gradual,  and  weakness  continues  for  some  time.  Th* 
disease  has  a  favourable  prognosis  with  mortality  rate  of  less  thar 
2%,  without  relapses,  and  with  subsequent  immunity.  Diagnosis 
can  be  confirmed  by  the  Weil-Felix  reaction,  i.e.  by  demonstrating 
the  presence  of  agglutinins  against  B.  proteus  X 19  in  the  patient’ 
blood.  Reaction  negative  during  febrile  period  but  positive 
following  fall  of  temperature.  It  resembles  other  eruptive  fever 
in  various  parts  of  the  world,  but  is  specifically  different  and  ha? 
less  grave  prognosis. — A.  Lemierre,  Lancet ,  i/ 1934,441. 

Pellagra.  Pellagra  is  a  disease  of  long  duration,  characterisec 
by  a  peculiar  rash,  not  unlike  a  severe  sunburn,  which  appears  or 
the  face,  round  the  neck,  and  on  the  back  of  the  hands  and  feet 
This  eruption  recurs  each  year  at  determinate  seasons  (spring 
and  autumn);  it  appears  suddenly  under  the  influence  of  exposure 
to  sunlight,  stands  out  some  days,  then  fades  off  gradually,  and  is 
followed  by  long  persistent  desquamation.  Together  with  the 
eruption  other  symptoms  appear.  They  are  irregular  fever 
frequent  fits  of  giddiness  with  a  peculiar  sensation  of  falling 
backwards  or  forwards,  great  debility,  confusion  of  mind,  copious 
salivation,  insomnia,  pyrosis  and  diarrhoea.  These  symptoms 
abate  during  the  summer  months  and  disappear  almost  entirely 
in  winter,  especially  in  early  cases.  They  return  with  the  rasi 
each  spring.  After  a  period  of  progressive  aggravation,  whicl 
may  last  3,  5,  or  30  years,  the  patient  becomes  greatly  emaciated 
partly  paralysed,  and  entirely  demented.  A  number  of  these 
unfortunate  beings  commit  suicide,  as  a  rule  by  drowning;  the 
majority  end  their  days  in  the  lunatic  asylums  of  their  respective 
countries.  The  disease  affects  the  agricultural  classes  almos 
exclusively. 
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I  he  most  constant  and  arresting  symptom  is  progressive  and 
extreme  cachexia,  with  conspicuous  loss  of  muscle  and  fat  In 
65 /o  of  74  cases  treated  at  Tashkent  (Central  Asia)  the ’first 
symptoms  were  digestive  disturbances,  diarrhoea  and  sore  tongue 
Stomatitis  occurred  m  half  the  cases.  The  whole  alimentary  canai 
was  in  time  attacked,  from  mouth  to  anus.  In  25%  diabetes 
insipidus  coexisted  with  diarrhoea  and  cachexia.  Mortality  was 
25%  and  treatment  did  little  good.— J.  Kassersky  and  L.  Burova 
per  Brit.  med.  J.,  ii/ 1 932,  849. 

Aetiology.  The  case  seems  settled  in  favour  of  a  dietetic  theory,  and  a  theory 
which  seems  to  fit  the  known  facts  may  be  formulated  as  follows:  Pellagra  is 
caused  by  a  toxic  substance  derived  from  the  maize  diet,  which  can  be  corrected 
by  sufficient  “good”  protein,  or  perhaps  by  sufficient  vitamin  B2  (which  is  found 
to  accompany  the  good  proteins).  The  occurrence  of  pellagra  in  the  U.S.A 
among  severe  alcoholic  addicts  is  possibly  connected  with  the  fact  that  illicit 
liquor  may  largely  consist  of  “corn  whisky”  distilled  from  maize  products,  and 
the  habit  of  the  alcoholic  addict  to  take  little  other  food  during  periods  of  exces¬ 
sive  indulgence  would  explain  the  failure  to  neutralise  poisons  derived  from  the 
maize  liquor.  In  Rumania  (where  pellagra  is  a  prevalent  disease,  maize  is 
frequently  the  staple  cereal,  and  “whisky”  is  often  distilled  from  maize),  the  idea 
of  an  association  between  pellagra  and  the  excessive  consumption  of  alcohol  is 
widespread  both  among  the  medical  profession  and  the  laity. — Harriette  Chick. 
Lancet,  ii/ 1 933,  341. 

From  a  pathological  point  of  view  there  is  apparently  an  intimate  association 
between  alcoholism  and  pellagra. — J.  Amer.  med.  Ass.,  i/1928,  371. 

Pellagra  can  be  prevented  at  will  by  the  addition  of  any  one  of  several  known 
articles  of  food  to  the  dietary,  and  can  be  produced  at  will  by  the  removal  of 
these  items  from  the  diet.  The  conclusion  that  the  disease  is  due  to  a  specific 
dietary  fault  is  inevitable. — G.  A.  Wheeler  and  W.  H.  Sebrell,  J.  Amer.  med. 
Ass.,  ii/ 1 932,  95. 

Description  of  pellagra  in  a  Sudanese  community  of  millet-eaters.  Data  from 
103  cases.  In  the  period  of  maximum  incidence  of  pellagra,  the  hot  dry  season, 
the  community’s  main  protein,  cholesterol,  and  vitamin  supply  sinks  to  a 
practical  deprivation,  millet  alone  remaining  as  a  food  item.  The  fundamental 
condition  is  a  lack  of  vitamins  A  and  D,  lack  of  C  being  contributory;  pellagra 
is  largely  allergic  and  the  evils  resulting  from  cholesterol  and  vitamin  deficiency 
contribute  to  the  syndrome,  as  do  also  cereal  toxamin  effects.  Pigmentation  is 
protective  against  the  actinic  and  tactile  traumata  affecting  the  skin  of  pellagrins. 
— N.  L.  Corkill,  Lancet,  i/1934,  1387.  See  also  P.  Ghalioungui,  ibid.,  ii/ 1 934, 
164. 

Suggested  that  the  relationship  of  diet  to  pellagra  is  primarily  due  to  a  specific 
quality  of  the  amino-acid  make-up  of  the  protein  supply. — J.  Goldberger,  per 
J.  trop.  Med.  (. Hyg .),  1922,  220. 

Unbalanced  diet  not  the  only  factor  in  aetiology.  The  food  factor,  in 
lowering  resistance,  is  an  important  predisposing  cause.  A  full  diet,  rich  in 
vitamins  B  and  C,  with  low  carbohydrate  content,  eliminating  cane  sugar,  essential. 
Probably  due  to  infection  of  some  kind,  when  in  condition  of  lowered  resistance  due 
to  under-nourishment. — Seale  Harris,  Int.  Conf.  Trop.  Amer.,  1924;  719.  C.  C. 
Bass  opposed  to  the  theory  of  diet  as  factor.  Experimental  pellagra  in  monkeys 
occurs  in  well-fed  and  well-nourished  animals.  He  is  convinced  that  it  is  in¬ 
fectious.  Most  cases  get  wrell  spontaneously,  and  this  has  probably  misled 
many. — ibid.,  720. 

Pellagra  is  due  to  toxic  absorption  producing  changes  in  nervous  system, 
followed  by  neuritis  of  certain  peripheral  nerves,  which  produces  trophic 
changes  in  areas  of  skin  supplied  by  affected  nerves. — Per  •/.  trop.  Med.{  Hyg.), 
1926,  51. 

A  review  of  researches  on  aetiology. — J.  Amer.  med.  Ass.,  ii/1925,  212. 

Pellagra  is  related  to,  but  not  caused  by,  poverty  or  under-nourishment, 
neither  can  it  be  ascribed  to  eating  maize,  or  to  avitaminosis.  J.  Kassers  >  < 

L.  Burova,  per  Brit.  med.  J.,  ii/1932,  849. 
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Incidence .  Pellagra  is  found  in  Europe,  Africa,  Asia,  America,  and  even  ii 
Oceania,  and  probably  affects  more  or  less  seriously  over  a  million  people. 

In  the  U.S.A.  it  has  an  astonishingly  high  incidence  (170,000  cases  in  1917 
120,000  cases  in  1927;  mortality  rate  about  40%). — L.  J.  Harris,  Brit.  med.  J. 
i i/ 1 933,  232. 

In  the  U.S.A.  during  1930,  7146  deaths  were  recorded  and  for  each  death 
there  were  not  less  than  35  cases.  97-9%  of  the  deaths  occurred  in  the  cottor 
belt.  Pellagra  has  never  been  a  problem  in  the  strictly  urban  centres. — G.  A 
Wheeler  and  W.  H.  Sebrell,  J.  Amer.  med.  Ass.,  ii/ 1 932,  95. 

In  Great  Britain.  An  account  of  four  cases  with  description  of  the  histo 
logical  changes  in  the  nervous  system,  also  a  history  of  the  disease.  The  diseas* 
has  been  shown  to  be  endemic  to  a  limited  extent,  at  least  in  some  of  the  eastern 
districts  of  Scotland  north  of  the  Forth. — C.  R.  Box  and  F.  W.  Mott,  Brit 
med.  J.,  ii/ 1913,  1.  May  become  epidemic  in  asylums. — A.  D.  Bigland,  Lancet 
ii/ 1923,  1295. 

Pellagra  in  children  in  England.  Diagnosis,  except  in  typical  cases  seen  during 
spring  and  summer  months  when  the  rash  is  well  marked,  is  not  easy.  Probably 
a  number  of  cases  go  undiagnosed.  Nothing  in  the  history  to  fit  in  with  th# 
various  causation  theories  of  pellagra.  Both  children  in  question  had  been  fee 
on  large  quantities  of  “Cornflour.”  Good  reproduction  plates  of  rash.  Pellagra 
ought  to  be  borne  in  mind,  especially  in  cases  of  diarrhoea  with  occasiona 
dermatitis  in  children. — R.  Hutchison  and  D.  Paterson,  Brit.  med.  J.,  ii/ 1 923 
646,  670. 

Treatment.  Treatment  of  28  cases  by  addition  of  tomato  juice,  raw  cabbage 
lettuce,  and  water  in  which  vegetables  had  been  cooked,  to  the  daily  diet 
complete  cure  of  all  the  patients. — J.  trop.  Med.  ( Hyg .),  1924,  344. 

Five  or  six  lemons  a  day  will  cure  the  average  pellagra  case  in  a  very  shora 
time. — J.  N.  Roussel,  J.  Amer.  med.  Ass.,  i/1928,  371. 

Good  results  (great  amelioration  of  all  the  symptoms)  in  97  cases  with  sodium 
thiosulphate,  daily  injections  of  10  ml.  of  a  10%  sterilised  solution  of  the  chemi 
cally  pure  salt,  the  number  of  injections  varying  from  10  t6  60.  No  contra 
indications  and  no  complications. — I.  Sabry,  Brit.  med.  J.  Epit.,  ii/ 1 932,  44. 

Effect  of  diet  deficient  in  vitamin  B2  on  the  dermatitis  of  pellagra  studied  iir 
10  patients  on  a  diet  of  corn  starch  and  lactose  amounting  to  2000  to  300C 
calories  a  day.  In  8  cases  a  definite  improvement  in  the  skin  lesions  seen  ir 
from  6  to  15  days  in  spite  of  rapid  loss  of  weight  and  strength.  Care  should  b« 
taken  in  interpreting  the  improvement  in  the  dermatitis  of  pellagra  as  an  inde> 
of  efficacious  treatment  or  of  favourable  prognosis. — T.  D.  Spies,  Arch.  Intern 
Med.,  Dec.,  1933. 

Pellagra  Prevention.  By  a  few  simple  and  inexpensive  additions  to  th* 
daily  menu  the  annual  death  rate  from  pellagra  in  a  state  institution  for  the 
insane  has  been  reduced  from  6*2%  of  all  inmates  to  as  low  as  0-1%,  in  spite  o 
the  fact  that  deaths  from  this  disease  in  the  state  at  large  increased  by  100% 
Of  35  foodstuffs  tested  for  their  pellagra-preventive  value  by  the  Public  Health 
Service,  milk,  fresh  beef,  canned  corn  beef,  liver,  canned  salmon,  canned 
haddock,  tomatoes,  turnip  greens  and  canned  English  peas,  have  each  been 
found  sufficient  to  prevent  pellagra  when  added  in  sufficient  quantity  to  e 
pellagra-producing  diet;  dried  beans  and  peas,  eggs,  canned  spinach,  green 
cabbage  and  canned  string  beans,  less  effective  but  valuable  contributory  sources 
cornmeal,  wheat  flour,  rye  flour,  oatmeal,  molasses,  cane  syrup,  sweet,  potatoes 
mature  onions,  carrots,  ratabagas,  salt  pork,  lard,  cottonseed  oil,  butter  ann 
gelatin  have  little  or  no  value  regardless  of  quantity  used.  Dried  yeast  and 
commercial  wheat  germ  are  valuable  supplements,  especially  for  emergency 
conditions/ — G.  A.  Wheeler  and  W.  H.  Sebrell,  J.  Amer.  med.  Ass,  ii/ 1932,  95 

Plague.  The  symptoms  of  plague  in  man  develop  withir 
a  few  days  of  infection  and  consist  of  fever,  headache,  giddiness 
weakness  with  staggering  gait,  great  prostration,  and  delirium 
In  75%  of  the  cases  the  lymphatic  glands  in  the  groin,  armpit 
and  other  regions  are  inflamed,  infiltrated  and  much  enlarged 
constituting  the  ‘ ‘buboes,’ ’  hence  the  name  “bubonic  plague’ 
frequently  given  to  the  disease.  In  the  remaining  cases  the  lungs 
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nay  be  primarily  attacked  (the  “pneumonic”  form),  or  a  severe 
>lood  infection  may  develop  (the  “septicaemic”  variety);  in  both 
>f  these,  buboes  are  absent,  or  are  a  late  development  if  the  patient 
ives.  Occasionally  an  eruption  of  pustules  or  carbuncles  appears 
>n  the  skin,  a  phenomenon  frequently  mentioned  by  the  older 
writers,  and  abscesses  may  form  in  the  buboes.  The  bubonic 
orm  is  hardly  infectious  or  even  contagious  but  the  pneumonic 
ariety  is  highly  infectious,  owing  to  the  presence  of  large  numbers 
>f  the  infective  agent,  the  plague  bacillus,  in  the  expectoration, 
rom  which  it  is  readily  disseminated  in  the  air.  In  some  instances 
he  patients  do  not  appear  particularly  ill,  and  are  able  to  go  about, 
hough  such  cases  are  liable  to  sudden  death  from  heart  failure. — 
[\  R.  Hewlett,  Nature ,  Lond.,  Dec.  23rd,  1911. 

Out  of  50,000  cases  of  plague  in  an  epidemic  in  Manchuria  only 
wo  or  three  undoubted  bubonic  cases  were  observed,  all  the  rest 
vere  pneumonic.  The  duration  of  the  disease  was  usually  less 
han  2  days,  and  no  cases  in  which  bacteriological  diagnosis  was 
:omplete  were  known  to  recover. — Review  of  Tropical  Diseases, 
°ractitioner,  ii/1913,  218. 

The  Local  Government  Board  issued  a  memorandum  by  G.  F. 
Slewsholme  at  the  time  of  the  outbreak  in  England  (1910).  This 
Iraws  attention  to  the  infected  eyes  and  thick  drunken  speech. 

In  addition  there  is  the  well-known  tendency  to  shouting 
lelirium  and  the  patients’  impulse  to  get  out  of  bed  and  wander 
)ff,  utterly  heedless  of  their  condition — as  seen  in  the  natives  of 
mdia. 


Bacteriology .  Pasteur ella  pestis  is  a  short  fat  bacillus.  On 
taining  with  weak  aniline  dye  it  shows  marked  polar  staining. 
>pores  have  not  been  demonstrated.  Non-motile.  Does  not 
etain  the  stain  when  treated  by  Gram’s  method;  grows  well 
n  usual  media  both  at  room  and  body  temperature.  Does  not 
iquefy  gelatin.  Occurs  in  chains  when  grown  in  fluid  media, 
'orms  typical  stalactite  growths  in  bouillon  and  in  presence  o 
>utter-fat,  but  must  be  kept  undisturbed  (Haffkine).  Man  is 

noculated  through  the  broken  skin.  0/ 

The  bacillus  produces  alkali  in  its  growth  equivalent  to  /o 
o  2*5%  normal  sodium  hydroxide  solution  in  6  to  8  weeks.  ns 
fleets  arrest  of  growth,  but  not  death  of  the  bacillus.  , 

In  smears  made  at  an  early  stage  of  the  disease  from  tie  u  oe&, 
xpectoration,  or  blood  respectively  in  the  three  varieties  o  p 
he  bacillus  is  present  in  enormous  numbers,  and  the  nmS.7\  °. 
polar  staining,”  the  centre  being  hardly  stained  at  a  , 
haracteristic.  In  older  lesions,  peculiar,  large,  roun  e  or  . 
involution”  forms  of  the  bacillus  are  met  with.  e  o  g 
5  readily  destroyed  by  heat  (60 J  to  65’  for  10  to  minu  dumber 
>y  disinfectants.  The  plague  bacillus  is  pathogenic  or  • 

if  animals,  in  addition  to  man  the  rat,  mT°Tu^’  .  the 
abbit,  hare,  ferret,  cat,  monkey,  etc.  In l  tne  ni  ec 
round  squirrels  are  attacked. — R.  T.  Hew  e 
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Concerning  the  discovery  of  the  plague  bacillus.— E.  Lagrang 
J.  trop.  Med .  (Hyg.),  1926,  299. 

Cultivation .  Observations  on  the  plague  bacillus  show  the  susceptibility 
this  organism  to  atmospheric  oxygen.  If  small  numbers  of  bacilli  are  inocula^ 
into  broth  made  in  the  usual  way,  growth  may  fail  to  occur.  This  appears  to 
due  to  a  process  of  oxidation  occurring  in  the  broth  as  the  result  of  exposure 
air  after  sterilisation.  If  the  broth  is  made  in  the  way  recommended  in  a  previc 
paper  by  the  author  (J.  Path.  Bad .,  ii/ 1 933,  257),  the  peptone  being  added  in 
early  stage  of  preparation,  this  process  of  oxidation  does  not  take  place,  and  i 
plague  bacillus  is  able  to  grow  satisfactorily.  Direct  observations  show  than 
the  bacilli  are  exposed  in  a  thin  layer  on  an  agar  plate  to  the  action  of  air,  p* 
ticularly  at  37°,  they  die  off  fairly  rapidly.  This  can  be  prevented  either 
exposing  the  organisms  to  an  atmosphere  with  an  oxygen  content  of  not  m« 
than  1%,  or  by  adding  blood,  serum,  or  a  reducing  agent  such  as  sodium  s 
phite  to  the  agar.  In  broth  prepared  according  to  the  author’s  formula 
destruction  occurs,  apparently  because  the  oxygen  content  of  the  medium 
37°  is  under  1%.  The  difficulties  of  cultivation  on  solid  media  may  be  sni 
mounted  by  using  0T%  blood  agar  or  0-1%  sodium  sulphite  agar.  With* 
these  additions  no  growth  occurs  unless  heavy  inocula  are  used.  The  curie 
observation  was  made  that,  even  though  in  the  absence  of  a  protective  reduc 
agent  such  as  blood  or  sulphite  the  bacilli  are  rapidly  killed  by  exposure  to  s 
in  the  presence  of  such  an  agent  growth  occurs  more  profusely  under  aero 
than  under  anaerobic  conditions. — H.  D.  Wright,  J.  Path.  Bad .,  ii/ 1 934,  3 
per  Brit.  med.  J .,  i/1935,  34. 

Transmission.  The  flea,  usually  Xenopsylla  cheopsis,  is  the  transmitt 
from  rat  to  rat  and  from  rat  to  man. — Lancet,  ii/1926,  632.  Clinical  experieir 
shows  that  plague  has  no  preferential  temperature,  though  the  Third  Report: 
the  Plague  Commission  sought  to  establish  a  “climatic  plague  temperature” 
85°  to  50°F.  Calcutta  is  remarkably  free  from  human  fleas;  dog  fleas  are  preval* 
on  the  other  hand,  and  rat  fleas  are  seldom  or  never  found.  Rat  fleas  do  not  b 
men,  on  the  contrary  they  have  a  strong  distaste  for  the  skin  of  man.  Evideir 
of  equally  conclusive  nature  in  the  opposite  direction  by  a  Member  of  i 
Commission.  There  is  always  an  association  between  rats  and  plague 
India. 

Varieties  of  rat  fleas  spreading  plague. — Lancet,  ii/ 1 92 1 ,  1287. 

Transmission  of  plague  by  fleas.  Xenopsylla  astia  probably  the  sole  rat  t 
relatively  immune  to  plague. — L.  Fabian  Hirst,  per  J.  trop.  Med.  (Hyg.),  19 
114. 

Bubonic  plague  is  a  disease  of  rats,  and  the  human  case  is,  for  all  practii 
purposes,  not  infectious.  Abundant  evidence  that  bubonic  and  pneumo 
plague  are  entirely  separate  and  distinct  epidemic  diseases.  It  is  doubt 
whether  plague  bacillus  alone  can  cause  pneumonic  plague  epidemics,  wh 
are  probably  caused  by  the  bacillus  in  symbiosis  with  another  organism,  proba 
non-pathogenic  for  rodents.  Control  of  grain  trade  and  the  proper  storage 
grain  in  “rat-free”  stores  almost  synonymous  with  efficient  plague  prevent 
measures.  Disinfection  of  houses,  etc.,  the  most  common  of  all  anti-plaf 
measures,  excites  great  antagonism  and  is  of  doubtful  value.  Attention  paid 
the  usual  channels  of  infection  could  secure  almost  absolute  immunity  fr 
plague,  without  restriction  to  the  free  flow  of  commerce. — N.  White,  Rep 
to  Health  Committee  of  the  League  of  Nations,  per  Trans.  R.  Soc.  trop.  M 
Hyg.,  1924,  525. 

Evidence  is  conclusive  to  incriminate  the  Asiatic  tarabagan,  or  bobac, 
carrier  of  pneumonic  plague. — Lancet,  ii/ 1924,  330.  Arctomys  bobac,  knowr 
England  as  the  marmot,  in  Russia  as  the  tarabagan,  and  in  China  as  the  hantE 
the  rodent  which  was  held  responsible  for  the  plague  in  China  (1910-11). 
19th  Edn.,  Vol.  II,  p.  564. 

Plague  sputum  is  extremely  resistant  to  carbolic,  lysol,  sublimate,  potassi: 
permanganate,  hydrogen  peroxide,  alcohol,  methylated  spirit,  etc.  Pneumo: 
plague  is  a  direct  infection  from  man  to  man.  Infection  is  carried  in  droj 
form — when  sputum  is  thrown  out  during  coughing,  talking,  etc.  Crr 
sulphur  burnt,  after  the  walls  have  been  sprayed  with  water,  is  best  forfumigat: 
houses.  Floor  containing  sputum  covered  with  slaked  lime.  Clothes  j 
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overalL  fumigsrtecl  with  formalin  gas  made  by  warming  100  g.  of  permanganate 
100  g.  of  hot  water  and  200  g.  of  formalin  in  a  pot.-G  L.  Tuck,  Lan™^/™2\, 


Plague  in  Manchuria.  P.  pestis  present  in  plague  sputum  killed  within 
9  hours  by  direct  sunlight  at  a  winter  temperature  (=3°C.).  Phenol  lotion 
\  m  10  requires  5  minutes  to  prevent  growth  of  P.  pestis  in  sputum. — W  L  Teh 
J .  trop.  med.  ( Hyg .),  1923,  256.  '  '  ’ 

Plague  in  Astrakan.  Camels  an  important  source  of  infection  in  man  owing 
to  their  eating  hay  and  green  fodder  infected  by  mice  and  ground  squirrels  — 
S.  M.  Nikanorov,  per  J .  trop.  Med.  (Hyg.),  1923,  128. 

Plague  in  Baghdad.  It  is  endemic  in  that  district  and  is  determined  by 
climatic  conditions. — T.  B.  Heggs,  J.  trop.  Med.  (Hyg.),  1923,  328. 

Pneumonic  plague  in  Iraq. — T.  B.  Heggs,  Proc.  R.  Soc.  Med.,  1924,  45. 

Plague  in  Egypt. — A  review  of  its  past  and  recent  history. — Brit.  med.  J., 
i/1924,  582;  ibid.,  900. 

Plague  in  India.  During  the  years  1898-1918  plague  carried  off  a  total  of 
10,254,221  people — an  annual  average  of  over  half  a  million. — Indian  med. 
Gaz.,  1925,  277. 


Treatment.  Haffkine’s  Plague  Prophylactic  (Plague  Vaccine  of  the 
Lister  Inst.)  Haffkine’s  vaccine  is  prepared  from  a  2  to  6  weeks’  culture  of 
P.  pestis  incubated  at  25°  to  30°  in  goat  digest  broth,  killed  by  heating  for  one 
hour  at  65°;  0  5%  phenol  is  added  to  maintain  sterility  (Topley  and  Wilson). 

After  injection  there  is  a  local  swelling  and  probably  general  malaise  and 
heightened  temperature.  Immunity  is  conferred  after  7  or  8  days  by  an  injection, 
and  it  is  advisable  to  inoculate  persons  exposed  to  infection  every  six  months. 


Dose:  4  ml.  for  adults  or  3  ml.  when  administered  within  3  months  of  date  of 
manufacture,  subcutaneously  in  any  loose  tissue  free  from  veins,  e.g.,  the  flank. 

Since  1896  the  Bombay  Bacteriological  Laboratory  has  issued  25  million 
doses  of  Haffkine’s  vaccine.  Statistics  show  a  reduction  in  mortality  by  prophy¬ 
lactic  injection  of  this  vaccine  of  about  47%,  in  addition  to  which  fewer  persons 
contract  plague  among  the  inoculated  than  among  the  uninoculated.  Several 
million  lives  have  been  saved  by  the  use  of  this  vaccine. — Indian  med.  Gaz., 
June,  1925,  284. 

A  record  of  analyses  of  more  than  300,000  persons  of  whom  40%  were  in¬ 
oculated,  exposed  to  plague  risk  shows  that  Haffkine’s  vaccine  gives  approxi¬ 
mately  a  fourfold  protection  against  attacks  of  plague  and  an  eightfold  protection 
against  death. — J.  Taylor,  Indian  med.  Res.  Mem.,  March,  1933,  per  Brit, 
med.  J .,  ii/ 1 933,  66. 

A  new  anti-plague  serum  prepared  by  the  Haffkine  Institute  (Bombay)  from 
cattle  (bullocks  and  buffaloes)  using  a  highly  virulent  strain  of  P.  pestis,  shown 
far  superior  to  any  other  anti-plague  serum  tested.  Of  a  series  of  76  cases,  43 
treated  with  the  serum  showed  14  deaths,  while  of  33  controls  treated  without 
serum,  23  died. — B.  P.  Naidu  and  D.  P.  H.  Brist,  Lancet,  ii/1931,  896. 


Yersin’s  Curative  Serum  (also  used  as  a  prophylactic)  is  supplied  in  20  ml. 
bottles. 

Dose:  At  the  earliest  possible  moment  50  ml.  intravenously  and  50  to  100  ml. 
intramuscularly  or  subcutaneously,  e.g.,  in  the  flank,  repeated  in  12  to  24  hours. 
20  ml.  is  given  as  a  preventive. 

Injection  of  Yersin’s  anti-plague  serum  may  give  rise  to  urticaria  accom¬ 
panied  by  rise  in  temperature,  faintness  and  pain  may  follow.  Best  and  abstinence 
from  alcohol  are  essential. — Luisi,  Trop.  Dis.  Bull.,  1922,  734. 

In  1908-9,  1491  cases  of  bubonic  plague  were  treated  in  Guayaquil,  Ecus*dor. 
Patients  not  receiving  anti-plague  serum  gave  death-rate  or  6t  0> ./!/.  a^9,  1 
33%  of  those  who  received  it.  Where  treatment  could  be  given  wi 
36  hours  of  onset,  mortality  might  be  reduced  to  18/,  or  2C  />.  rc 
essential. — B.  J.  Lloyd,  J.  Amer.  med.  Ass.,  ii/1925,  731. 

Bacteriophage  therapy  should  constitute  the  specific  treatment  foi  P 
from  1  to  2  ml.  of  a  very  virulent  bacteriophage  culture  being  inje 
as  possible.  Four  cases  of  bubonic  plague  recovered  rapidly  o  u  g  ) 
into  the  buboes. — F.  d’LIerelle,  Pr.  Med.,  Oct  21,  1925,  per  .  x  rt  . 
ii/1925,  1653,  1762. 
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Pneumonia 

Fraenkel’s  Pneumoccocus.  1.  Prepare  films  from  “rusty 
portion  of  sputum.  2.  Stain  by  Gram’s  method  and  counterstai 
with  eosin  \  to  1  minute.  Stain  other  films  by  carbol-fuchsin 
Overstain  (5  minutes).  Slightly  decolorise  with  weak  acetic  aci* 
(For  capsule.) 

To  obtain  a  pure  culture,  the  blood  of  a  mouse  dead  fro: 
inoculation  of  sputum  is  sown  on  blood  agar  or  Nasgar  mediun 
Will  not  grow  below  37°. 

Recognition. — Diplococcus  (ends  are  often  pointed — Dip 
lanceolatus)  sometimes  occurs  in  short  chains  of  four  to  ten  cocc 
Has  a  capsule,  but  this  is  absent  in  cultures.  Gram-positive. 

This  organism  is  the  cause  of  more  than  80%  of  lob* 
pneumonia. 

Sterile  broth  extracts  of  unwashed  pneumococci,  free  froi 
living  or  intact  cells,  actively  reduce  methylene  blue. — J .  tro 
Med.  ( Hyg .),  1924,  346. 

The  soluble  specific  substance  of  pneumococcus.  Weight 
evidence  is  in  favour  of  view  that  specific  substances  of  pnen 
mococcus  Types  II  and  III  are  actually  polysaccharide  derivative 
— J.  trop.  Med.  ( Hyg .),  1924,  346. 

Pneumococcal  infections — the  bacteriological  aspect. — J.  T 
Dible,  Lancet ,  i/1924,  8. 

Growth  of  the  Pneumococcus:  Sir  A .  E .  Wright* s  Serun 
Glucose  Broth.  1%  peptone,  1%  lemco,  2^%  to  5%  of  hum* 
serum  and  an  amount  of  alkali  fixed  by  neutralising  to  pheno 
phthalein  and  then  adding  6  ml.  of  normal  acid  to  each  litre 
medium.  1%  glucose  was  found  a  valuable  addition — the  bro 
so  made  gave  copious  growth  of  pneumococci. — Lancet ,  i/1914, 

The  best  medium  for  differentiating  is  the  serum  of  a  your 
rabbit,  in  which  it  grows  as  a  diplococcus,  while  streptocoo 
show  chains.  On  plain  agar  it  grows  as  a  very  small  dew-drop-lil 
colony;  slightly  greyish  by  reflected  light.  It  produces  considerate 
acid  and  coagulates  litmus  milk.  Acid  is  produced  in  inul 
media  which  streptococci  fail  to  do.  The  most  important  diffe 
entiating  point  is  its  solubility  in  bile. — Stitt. 

In  cataract  cases  (at  Prague)  examination  for  pneumo-  and  streptococci 
growth  in  Elschnigs’  Culture  Medium  (1  part  horse  serum  and  3  pa 
bouillon  without  peptone)  is  made  and  if  found  operation  postponed  w 
hourly  applications  of  1  in  5000  mercury  oxycyanide  solution  until  t 
organisms  have  disappeared.  Simultaneously  an  agar  culture  is  made  j 
identifying  staphylococci  if  present. — E.  W.  Thomson,  Glasg.  med.  J .,  Feb.,  19 

Conjunctivitis,  Bacteriology  of.  In  a  school  outbreak  an  organi 
morphologically  identical  with  the  pneumococcus  but  differing  in  fermentat 
activity  and  its  non-pathogenicity  to  animals,  usually  highly  susceptible 
Lancet ,  ii/1911,  1418. 

Immediate  Pneumococcal  Typing.  Place  three  small  samples  of  sputi 
on  a  slide,  equidistant  and  numbered  1,  2  and  3,  each  sample  being  emulsifi! 
with  four  times  its  volume  of  the  corresponding  diagnostic  serum,  apply  cov 
glasses.  Take  a  further  sample  from  the  same  fleck  of  sputum,  fix  by  heat  ai 
stain  by  Gram’s  method.  The  general  bacterial  flora  of  the  sputum  and  t 
number  of  pneumococci  present  are  apparent  at  a  glance  in  the  stained  film,  wh"i 
exactly  represents  the  characters  of  the  sputum  samples  selected.  Examine  ft 
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slide  with  emulsions,  using  a  4-ocular  1/6  objective,  and  plane  mirror  the 
condenser  being  removed.  Whereas  the  unstained  pneumococci  when  present 
in  small  numbers  are  but  just  visible  in  the  case  of  a  negative  test,  in  the  case 
of  a  positive  reaction  there  is  a  conspicuous  increase  in  size  of  the  individual 
pneumococcus,  with  a  characteristic  ground-glass  appearance  and  a  highly 
refractive  peripheral  zone.  The  positive,  when  compared  with  controls  on  the 
same  slide,  is  seen  to  be  opalescent.  When  the  pneumococci  are  thickly  coated 
with  sero-mucinous  pneumonic  secretion  full  development  may  take  20  minutes. 
— R.  R.  Armstrong,  Brit.  med.  J.,  i/1932,  187. 


Make  a  saline  emulsion  of  the  sputum.  Mark  four  slides  1,  2,  3  and  control, 
and  place  a  large  loopful  of  the  undiluted  type  serum  on  the  appropriate  slide’ 
and  a  drop  of  saline  on  the  control.  Place  a  drop  of  the  sputum  emulsion  beside 
each  drop  of  serum  and  mix.  Use  a  1/12  oil-immersion  lens,  plane  mirror  and 
bright  artificial  light.  When  pneumococci  are  present  in  large  numbers  the 
swelling  of  the  pneumococci  and  the  appearance  of  the  dark  line  sharply  out¬ 
lining  the  capsule,  with  a  darkening  of  the  body  of  the  pneumococcus  itself,  are 
very  strikingly  seen  when  the  homologous  serum  has  been  used.  Owing  to 
unequal  distribution  of  the  pneumococci  through  a  sample  of  sputum  the  test 
may  have  to  be  repeated  several  times.  Of  value  to  a  bacteriologist  but  should 
be  conrfimed  by  typing  of  a  pure  culture. — W.  R.  Logan  and  J.  T.  Smeall, 
Brit.  med.  J.,  i/1932,  188. 

A  Staining  Method  for  Direct  Typing  of  Pneumococci.  Mix  three  or 
four  loopfuls  of  type  I  serum  on  a  slide  with  a  loopful  of  sputum,  and  mount 
with  cover-glass  (similarly  with  types  II  and  III  sera),  the  edges  of  which  are 
sealed  with  vaseline;  leave  for  20  to  30  minutes,  then  take  off  cover-slips,  allow 
the  films  to  dry  and  scrape  off  most  of  vaseline.  Wash  under  tap  to  remove 
serum,  stain  for  2  or  3  minutes  with  dilute  carbol  fuchsine  (stain  freshly  diluted 
with  5  or  6  parts  of  water),  wash  and  counterstain  for  10  seconds  with  carbol 
thionin  (9  parts  5%  phenol  in  water  and  1  part  50%  alcohol  saturated  with 
thionin). 


The  bodies  of  all  bacteria  stain  practically  black  and  everything  else  is  red. 
The  capsules  of  pneumococci  treated  with  the  homologous  serum  appear  quite 
large  and  stain  a  strong  red,  while  the  “unneutralised”  capsule  does  not  stain. 

F.  C.  O.  Valentine,  Lancet,  i/1933,  22. 

Antipneumococcus  Serum,  Types  I  and  II. 

Standards .  International  standards  for  both  these  sera  have  been  prepared 
in  the  form  of  dried  sera,  and  units  have  been  defined  in  terms  of  the  activity 

contained  in  a  given  weight  of  each.  . 

The  units  have  been  adjusted  so  as  to  be  as  nearly  as  possible  identical  with  the 
Felton  units  for  these  two  sera.  The  Felton  unit  for  each  serum  was  defined  as 
the  activity  in  a  quantity  of  liquid  serum,  but  since  the  activity  was  slowly 
deteriorating,  the  Felton  unit  was  a  varying  unit,  d  he  introduction  oi  the  inter¬ 
national  standards  of  dried  serum  has  stabilised  the  unit.  .  .  . 

All  forms  of  antipneumococcus  serum  types  I  and  II,  and  mixed  sera  containing 
antibodies  against  other  strains,  must  comply  with  regulations  (o.  K.  & 

No.  580)  made  under  the  Therapeutic  Substances  Act,  192a.  Standard 
preparations  are  issued  by  the  National  Institute  for  Medical  Researc  ,  an 
the  units  are  the  quantities  of  the  standard  preparations  equiva  en  o  le 

international  units.  „  ,  •  j 

The  methods  of  standardising  samples  of  the  two  sera  are  very  similar  and 

depend  on  the  protective  power  of  the  sera  for  mice  infected  wi  a  c 
living  virulent  pneumococci  of  the  corresponding  type.  In  carrying 
large  numbers  of  mice  are  required;  for  example,  6  mice  may  e  •  v 

intraperitoneal  injection  with  0-01  ml.  of  the  cu lture  of lvin^  pr*  n  i  on  receive 
these,  30  receive  an  intravenous  injection  of  the  standard  seru  >  notencv 

an  injection  of  the  unknown  serum.  If  the  unknown  serum  is  q  P '  .  , 

to  the  standard,  the  proportion  of  mice  in  each  group  whic  ,  t,  cpo/  \ 

the  same.  Tests  are  repeated  until  the  same  proportion  of  mice  (usually  50 /0) 

is  protected  by  the  dose  of  the  unknown  serum  as  by  t  e  s  immunising 

A  concentrated  serum  prepared  by  Felton  s  methods  nrotein  fraction 

horses  against  type  I  or  II  and  is L  a  unit  which  is 

which  contains  the  protective  antibody.  It  is  titratca  1  7  ,  i  jQses  Qf  a 

defined  as  the  smallest  amount  of  serum  which  wlU  neutralise  10’  An  mice  under 
virulent  pneumococcus  culture  when  the  test  is  performed  on  mice  undei 

prescribed  conditions. 
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Huntoon’s  antibody  solution  contains  immune  bodies  against  types  I, 
II  and  III.  The  method  of  preparation  is  first  to  absorb  the  antibody  from  a 
specific  serum  by  adding  to  it  living  pneumococci,  and  afterwards  to  effect  a 
separation  of  the  antibody  by  washing  the  coccal  deposit  in  a  weak  alkaline 
solution.  The  clinical  results  from  its  use  seem  to  have  been  satisfactory.  Intra¬ 
venous  use  is  often  followed  by  severe  reaction,  although  it  contains  no  horse 
serum  protein. 

Friedlander’s  Pneumobacillus,  syn.  B.  mucosus  capsulatus.  Present  in 
only  small  proportion  of  cases  of  pneumonia.  Common  in  influenza.  Gram¬ 
negative,  but  stains  well  with  carbol  fuchsine. 

Recognition. — A  bacillus  varying  considerably  in  length;  usually  short  with 
rounded  ends.  Non-motile,  usually  1  X2-5/J..  Has  a  capsule.  Is  easily  cultivated 
on  all  ordinary  media. 

Produces  gas  in  glucose  media,  but  not  in  lactose  bouillon;  differentiation 
from  B.  coli.  In  a  gelatin  stab  it  presents  a  “nail”  appearance,  the  growth  at 
the  surface  being  heaped  up  like  a  round-headed  nail  and  the  line  of  puncture 
resembling  the  shaft.  It  is  best  examined  by  dark  ground  or  parabolic  illumi¬ 
nation.  Stain  by  Gram’s  method  but  do  not  wash  with  alcohol  and  omit  an> 
counterstain.  Hot  acid-fuchsine  gives  good  results. 

The  organism  is  the  probable  causal  agent  of  pseudo-membranous  bronchitis 
chronic  bronchitis  and  pseudo-pneumonia. — Brit.  med.  J.  Epit.,  ii/ 1927,  79. 

The  source  of  the  Pneumococcus  and  Modes  of  Infection,  Pneumococcus  Vaccine 
Prophylactic  Inoculation ,  Types  of  the  Pneumococcus  and  Serum  are  dealt  with 
Vol  I,  p.  916,  et  seq. 

Poliomyelitis.  (Inflammation  of  the  grey  matter  of  the 
spinal  cord.) 

Three  clinical  stages  of  evolution  of  poliomyelitis — genera 
infection,  during  which  the  virus  enters  the  liver,  spleen  anc 
lymphatics,  invasion  of  the  subarachnoid  space,  and  thirdly 
invasion  of  the  central  nervous  system  itself,  this  last  phase 
producing  paralysis.  During  the  second  stage  the  cerebrospina 
fluid  gives  a  meningeal  reaction  and  its  cell  count  ranges  fron 
30  to  2000  cells  per  c.mm.  The  blood  reveals  a  leucocytosis  ir 
most  cases,  the  total  white  cell  count  rising  as  high  as  25,000' 
with  a  relative  predominance  of  polymorphonuclear  cells. — 
F.  M.  R.  Walshe,  Lancet ,  i/1927,  326. 

A  good  series  of  clinical  pictures  of  poliomyelitis. — J.  Collier 
Lancet ,  i/1927,  321. 

The  evidence  presented  on  the  mode  of  infection  has  established 
two  important  facts:  first  that  the  disease  is  a  particular  form  o 
infection  of  the  upper  respiratory  tract;  and  secondly  that  th« 
cases  arising  during  an  epidemic  cover  a  wide  latitude  in  degree 
of  symptoms  and  pathological  effects.  There  is  a  consensus  o 
opinion  that  the  number  of  children  suffering  some  degree  o 
infection  is  many  times  as  great  as  the  number  that  are  frankb 
paralysed.  The  wide  occurrence  of  the  slighter  forms  of  infection 
can  be  taken  as  a  means  of  delimiting  the  prevalence  of  th 
severer  affection,  since  experimental  observations  have  shown  tha 
any  degree  of  actual  infection  protects  inoculated  monkeys  fron 
the  effects  of  a  second  administration  of  the  virus. — S.  Flexneir 
Brit.  med.  J .,  i/1933,  133. 

Aetiology.  There  seems  to  be  general  agreement  that  the  causal  organism  c 
poliomyelitis  is  a  virus  gaining  access  through  the  nasopharynx  and  undergoin 
an  axonal  transmission.  Faber  and  Gebbardt  have,  in  fact,  experimental! 
traced  the  course  of  the  virus,  after  intranasal  inoculation,  from  the  olfactor: 
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t>ulb  to  the  cells  of  the  spinal  cord,  and  the  first-named  has  shown  that  the 
symptomatology  in  man  can  be  explained  on  the  hypothesis  of  a  primary  nervous 
infection. — Brit.  med.  J.,  n/1934,  863. 

most  refined  microscopic  technique  fails  to  reveal  regularly  any  definite 
micro-organism  in  the  nervous  tissues  and  even  in  cultures  treated  in  the  most 
painstaking  manner.  The  agent  producing  experimental  poliomyelitis  belongs 
to  the  filter-passing  class.  T[  ne  virus,  once  it  is  adapted  to  the  monkey  is  in- 
credibly  active,  and  may  be  passed  by  inoculation  from  animal  to  animal  in¬ 
definitely.  At  the  Rockefeller^  Institute  a  virus  has  been  passed  for  20  years  and  its 
activity  is  still  unimpaired.  The  virus  escapes  and  is  put  into  circulation  ex¬ 
clusively  by  way  of  the  secretions  of  the  nasopharyngeal  mucous  membrane. — 
S.  Flexner,  J.  Amer.  med.  Ass.,  i/1928,  24. 

Epidemiology.  Infection  may  be  conveyed  by  (1)  persons  suffering  from 
an  acute  attack,  (2)  persons  having  a  mild  or  a  typical  form,  (3)  healthy  contacts 
who  have  not  developed  an  attack,  and  (4)  chronic  carriers  who  have  apparently 
recovered  from  a  previous  attack. — A.  S.  MacNalty,  Lancet,  i/1925,  478. 

In  1918,  228  cases  were  notified  in  England  and  Wales,  the  larger  proportion 
being  between  1  to  5  years  old.  Usually  one  attack  produces  permanent  immunity. 
The  incubation  period  appears  to  be  from  2  to  10  days. — ibid..  536. 

Treatment.  Convalescent  serum  (serum  from  patients  convalescing 
from  an  acute  attack). 

Intramuscularly  of  distinct  value,  its  effectiveness  depending  on  early  diagnosis 
and  injection  of  sufficiently  large  and,  if  necessary,  repeated  doses.  Owing  to 
its  safety  and  simplicity  it  can  be  used  in  doubtful  cases. — Brit.  med.  J.,  ii/ 1 928, 
501. 

Directions  for  the  collection  and  preservation  of  convalescent  poliomyelitis 
serum. — S.  Flexner,  J.  Amer.  med.  Ass.,  i/1928,  24. 


The  Medical  Research  Council,  after  discussion  with  the  Ministry  of  Flealth,  the 
Public  Health  Dept,  of  the  L.C.C.,  and  the  Lister  Institute,  has  decided  to  issue  a 
supply  of  convalescent  serum  with  a  view  to  its  trial  in  the  pre-paralytic  stage  of 
the  disease,  as  adequate  data  are  still  needed  to  confirm  its  value.  A  limited 
supply  has  been  obtained  and  prepared  for  use  by  the  Lister  Institute  and  the 
main  stock  deposited  at  the  Western  Fever  Hospital,  Seagrave  Road,  London, 
S.W.6.  Outfits  containing  25  ml.  (sufficient  for  one  case)  are  supplied  gratui¬ 
tously,  for  use  only  in  the  pre-paralytic  stage,  to  practitioners  experienced  in  the 
technique  of  lumbar  puncture  and  intrathecal  injection. — Brit.  med.  J .,  ii/ 1933, 
71;  see  also  Lancet,  ii/1934,  884.  (These  outfits  are  still  available — 1935.) 

The  following  sera  have  also  been  used: — 

Immune  Serum  (serum  from  patients  who  have  had  an  attack  any  time 
previously). 

In  New  Zealand,  Canada,  Australia  and  the  U.S.A.,  experience  has  led  many 
workers  to  consider  human  immune  serum  a  therapy  of  value  in  promoting 
prompt  recovery  and  protecting  from  severe  paralysis.  J.  Macnamara,  Brit, 
med.  J.,  i/1933,  527. 

Serum  from  normal  adults  with  no  history  of  the  disease. 


Antistreptococcus  Serum.  A  streptococcus  having  peculiar  neuro tropic 
and  immunologic  properties  has  been  cultivated  from  the  throat,  brain,  cord  am 
spinal  fluid  in  cases  of  typical  poliomyelitis.  It  has  unmistakeable  curative  action 
and  results  obtained  compare  favourably  with  those  reported  from  the  use  o 
convalescent  serum. — E.  C.  Rosenow,  J.  Amer.  med.  Ass.,  i/l!L  ,  /  • 

Antiviral  serum  of  marked  activity  against  the  poliomyelitis  virus  has  been 
produced  by  the  intramuscular  inoculation  of  the  living  virus  in  orses. 
serum  has  been  used  in  a  few  cases  in  this  country  but  it  is  not  possibk  fV 
draw  any  conclusions  as  to  its  efficacy. — R.  W.  Fairbrother  and  W.  •  j  •  S  > 
Lancet,  ii/1931,  584. 

Recent  work  has  thrown  doubt  on  the  possibility  of  influencing  the  course  o 
poliomyelitis  by  the  administration  of  serum.  MeanwMe,  lnvestigatore 
turning  their  attention  to  specific  prophylaxis,  and  mos  is  o  t  enough 

method  of  active  immunisation  which  is  both  effective  t  y  ■■ 
to  be  used  in  man. — Lancet,  i/1935,  686.  .  0/ 

A  vaccine  consisting  of  a  4%  suspension  of polio^ye  itis  iiinw  fo^maximum 
sodium  ricinoleate  and  stored  for  one  month  at  ( 
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attenuation  oi  the  virus)  is  claimed  to  give  good  results  from  the  standpoint  of  anti¬ 
body  production.  Twenty-five  children  varying  in  age  from  8  months  to  1 5  years 
were  given  the  vaccine  subcutaneously,  the  dosage  varying  from  0-25  ml.  to  0-5  ml. 
for  children  under  2,  older  children  receiving  an  initial  dose  of  0-5  ml.  and  a  total 
of  2-0  ml.  to  3-5  ml.,  three  doses  being  given  at  weekly  intervals. — J.  A.  Kolmer, 
G.  E.  Klugh  and  A.  M.  Rule,  J.  Amer.  med.  Ass.,  i/1935,  456. 

Poliomyelo- encephalitis  (poliomyelitis  and  polioencephalitis  existing 
together)  in  which  the  lesion  chiefly  or  solely  involves  the  upper  motor 
neuron,  giving  rise  to  spastic  paralysis,  is  a  rare  disease,  but  has  also  been 
described. — A.  S.  MacNalty,  Lancet,  i/1925,  537. 

The  use  of  human  immune  serum  in  the  preparalytic  stage  gives  excellent 
results  (low  mortality  rate,  low  average  total  paralysis,  and  strikingly  low  pro¬ 
portion  of  severe  paralysis).  Initial  dose  rarely  less  than  50  ml.  intravenously, 
delay  between  withdrawal  of  cerebrospinal  fluid  and  injection  of  serum  being 
avoided.  Examine  patient  at  12,  18  and  24  hours  later — if  dose  adequate,  tem¬ 
perature  falls  and  general  condition  greatly  improves.  After  injection  of  serum 
give  brisk  aperient  and  carbohydrates  and  fluid  freely.  If  no  marked  improve¬ 
ment  in  18  hours  give  a  further  30  ml.  to  40  ml.  intravenously.  Review  of  270  cases 
treated  at  Melbourne. — J.  Macnamara  and  F.  G.  Morgan,  Lancet,  i/1932,  469- 
472,  527-532. 

Psittacosis  (Parrots’  Disease)  Characterised  in  man  by  an 
atypical  pneumonia,  weakness  and  depression,  and  signs  of  a. 
profound  infection.  Time  of  incubation  about  10  days,  the 
symptoms  being  headache,  fever,  anorexia,  restlessness,  delirium., 
vomiting,  diarrhoea  and  albuminuria,  broncho-pneumonia 
sometimes  supervening.  Death  occurs  in  about  one-third  o£ 
cases.  Disease  more  common  than  is  supposed — erroneous 
diagnosis  easily  made. — per  Prescriber,  1929,  308.  Due  to  a 
filtrable  virus — work  at  London  Hospital. — Brit.  med.  J.„ 
ii/ 1 930,  535. 

History,  case  records,  clinical  signs,  incidence. — A.  P.  Thomson 
Lancet ,  ii/ 1 929,  1  15. 

A  study  of  27  cases,  5  of  which  died.  Prior  to  the  1929-30 
epidemic,  practically  unknown  in  this  country.  The  town  o 
Cordova  (Argentine)  had  numerous  cases  in  1929.  Cases  in  this 
country  connected  with  green  Amazon  parrots.  Incubatior 
period  8-13  days.  Lungs  involved  in  all  cases.  A  typhoid-lik<t 
state  developed;  sometimes  incessant  vomiting;  pulse  slow  ir 
relation  to  temperature;  latter  very  high  from  the  onset. — R 
Hutchison  and  co-workers,  Brit.  med.  J.,  i/1930,  633. 

3  cases  with  2  deaths. — H.  R.  Fisher  and  R.  J.  Helsby,  Brit 
med.  J .,  i/1931,  887.  Summary  of  necropsy. — D.  S.  Russell 
ibid.,  888. 

Two  human  cases  came  to  notice  in  England  and  Wales  duiinjj 
1 933.  Though  parrots  are  the  most  usual  conveyors  of  the  diseas 
to  man,  parakeets  and  other  birds  are  often  a  source  of  danger 
and  as  parakeets  are  extensively  bred  in  this  and  other  temperat 
countries,  human  psittacosis  is  likely  to  occur  if  infection  i 
introduced  among  the  birds  of  a  breeding  aviary.  In  the  U.S.A 
during  1932  there  were  76  cases  with  7  deaths,  and  in  1933  1 
cases  with  4  deaths — nearly  all  the  cases  due  to  home-bre* 
parakeets.  Similar  cases  have  occurred  in  Germany  recently  — 
Rep.  med.  Offr  Minist.  Hlth ,  Land .,  1933,  50. 
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Rabies.  Hydrophobia  is  an  acute  infectious  disease  communi¬ 
cated  to  man  by  bites  of  animals  suffering  from  rabies.  Cauterise 
the  bite  wound  witn  strong  nitric  acid  as  cjuichly  as  possible,  even 
if  the  Pasteur  vaccine  can  be  given. 

in  man  the  incubation  period  after  infection  is  usually  about 
40  days,  but  varies  from  15  days  to  7  or  8  months. 

Cultivation,  H.  Noguchi,  by  the  method  used  for  isolating 
the  spirilla  of  recurring  fever,  isolated  two  forms  of  micro¬ 
organism  from  cultures  prepared  from  the  brain  or  spinal  marrow 
of  animals  infected  with  hydrophobia.  One  is  a  minute  corpuscle 
almost  ultramicroscopic,  the  other,  which  is  constantly  reproduced 
in  successive  cultures,  a  larger  nucleated  corpuscle  which  more 
resembles  protozoa  than  bacteria.  These  nucleated  corpuscles 
multiply  rapidly  both  by  budding  and  fissure.  They  vary  from 
1  to  1 2  microns  and  by  the  ultramicroscope  show  a  central  nucleus 
surrounded  by  a  very  distinct  refringent  membrane.  Inoculation 
with  cultures,  in  which  either  the  granular  or  the  pleomorphic 
organisms  predominated,  caused  the  death  of  the  animal  with  all 
the  typical  symptoms  of  rabies. — Pr.  med.,  1913,  per  Pharm.  J ., 
i/1914,  219. 


Treatment.  Antirabic  Vaccine.  A  dead  carbolised  rabies  virus 

made  by  Sir  David  Semple’s  method  can  be  sent  to  any  locality,  where  treatment 
can  be  carried  out,  without  losing  its  properties. 

A  central  institute  could  supply  the  whole  of  India  with  vaccine,  patients 
would  hence  be  saved  long  journeys  to  Pasteur  Institutes  where  the  preparation 
of  living  vaccine  is  carried  on.  Most  important  of  all,  the  treatment  would 
be  early— this  is  the  essence  of  success,  and  the  treatment  is  free  from  all  risks. — 
Sir  D.  Semple,  Sci.  Memoirs  by  Officers  of  the  Med.  and  San.  Dept,  of  the 
Indian  Govt.,  1911;  also  Lancet,  ii/1911,  173. 


Rabies  and  antirabic  treatment. — Sir  D.  Semple,  Brit.  med.  J .,  ii/ 1919, 
333,  371. 

A  rapid  method  of  antirabic  treatment  by  etherised  vaccine. — Brit.  med.  J . 
Epit.,  ii/ 1925,  14. 


Good  results  obtained  by  intravenous  injection  of  antirabic  vaccine.  Rate 
of  injection  should  not  exceed  0-5  ml.  a  minute,  the  dose  being  2  ml.;  there 
are  no  local  or  general  symptoms  following  use.  96  cases  treated,  with  5  to  7 
doses  intravenously,  with  one  death.  Treatment  may  be  regarded  as  safe. 
Brit.  med.  J.  Epit.,  i/1925,  2.  . 

Immunisation.  Two  Japanese  workers— Umeno  and  Dot  introduced  a 
method  of  immunising  dogs  by  a  single  injection.  The  vaccine  is  prepared  from 
the  brain  and  cord  of  a  rabbit  dying  from  a  laboratory  strain  ol  rabies  which 
kills  the  animal  in  7  days,  i.e.,  a  “fixed  virus.”  To  the  ground-up  nerve  tissue 
is  added  4  times  its  volume  of  a  phenolised  glycerin-saline  solution,  and.  tne 
mixture  kept  for  a  month  in  an  ice-chest  to  reduce  its  virulence;  it  keeps  tor 
two  or  three  months  at  room  temperature.  In  Japan  over  30,000  cases  have  oeen 
vaccinated  with  only  one  failure,  and  in  the  areas  where  it  has  been  use  ra  les 
has  been  reduced  already  by  75%.  Equally  successful  results  obtained  with 
the  vaccine  in  U.S.A. — Brit.  med.  J .,  i/1924,  1060. 

The  comparative  immunising  value  of  carbolised,  etherised-carbolise  > 
etherised  vaccines.  A  5%  carbolised  dead  vaccine  now  recommen  e  P 
of  the  Alivisatos  etherised  vaccine  previously  empioyed.Animal  experiments 
leave  little  doubt  that  the  virus  fixe  from  the  Pasteur  Institute,  a  , 
antigenic  properties  than  the  Kasauli  fixed  virus  which  is  ,  ,  , 

majority  of  the  Pasteur  Institutes  in  India.  The  Pans  .  f  £ 

substituted  for  the  Kasauli  fixed  virus.  There  is  sti/>n£  eyj  ,  from  suitable 
the  periodic  testing  and  distribution  of  a  virus  of  standard  s  g  Indian 

central  institutes. — J.  Cunningham,  R.  H.  Malone,  and  A.  C.  g  > 

med.  Res.  Mem.,  No,  26,  Jan.,  1933;  see  Brit.  med.  J.,  i/1933,  y/». 
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Relapsing  Fever,  syn.  Recurrent  Fever,  is  associated  with 
the  presence  of  Treponema  obermeieri  {syn.  Borrelia  recurrentis . 
Spirochceta  obermeieri ),  in  the  blood.  In  cases  of  relapsing  fever- 
terminating  fatally  the  blood  is  frequently  found  to  be  teeming 
with  the  organisms.  The  corpuscles  with  the  in.  oil  immersion 
lens  frequently  appear  to  have  slender  spiral  filaments  attached! 
to  them,  causing  a  rippling  movement  of  the  blood  which  persists 
for  several  hours  when  examined  in  the  fresh  condition.  Wenyon 
mentions  12  species  of  relapsing  fever  spirochaetes. 

Wassermann  reaction  in  relapsing  fever.  11  out  of  18  cases 
gave  positive  reaction.  Transient  positive  reaction  may  be  expected! 
during  acute  stages  of  relapsing  fever. — Brit.  J .  exp.  Bath.,  per 
J.  trop.  Med.  ( Hyg .),  1922,  264. 

Cultivation.  Noguchi  cultivated  tour  species  of  pathogenic  spirochaetes 
occurring  in  the  blood  (as  distinct  from  those  which  invade  tissues — Sp.  pallidum „ 
q.v.,  and  that  of  yaws),  including  Sp.  obermeieri  which  is  the  cause  of  relapsing; 
fever  in  Europe,  and  the  spirochaste  of  the  fowl. — Brit.  vied.  J.,  ii/1913,  1100.. 

S.  Hata  cultivated  spirochaetes  of  recurrent  fever  in  a  medium  containing: 
horse  serum  and  buff  coagulum.  The  virulence  of  the  cultivated  spirochaete  is 
relatively  weak.  Sir  Wm.  Leishman  showed  evidence  of  granule-sheddingr 
in  spirochaetosis  and  the  development  of  the  spirochaetes  from  the  granule. — Int. 
Cong,  of  Medicine,  1913,  Lancet,  ii/1913,  569. 

Kligler  and  Robertson  (1922)  found  the  following  medium  successful  for  the 
growth  of  relapsing  fever  spirochaetes;  horse  or  rabbit  serum  diluted  with  1  or  2 
parts  of  saline  solution,  or  undiluted  ascitic  fluid;  to  each  10  ml.  of  this  fluid  is 
added  1  ml.  10%  peptone  broth;  reaction  adjusted  to  pH  7-2;  place  3  to  4  ml. 
of  the  mixture  in  each  test-tube.  Inoculate  with  a  drop  of  blood  or  0-1  ml.. 
fluid  from  a  previous  culture,  and  cover  surface  with  a  layer  of  oil.  Aristowsky 
and  Holtzer  (1924)  used  a  medium  prepared  by  adding  8  ml.  saline  solution: 
to  4  ml.  young  horse’s  serum  in  a  test-tube  and  introducing  a  piece  of  blood-clot: 
or  white  of  hard-boiled  egg;  inoculate  and  incubate  at  35°;  subculture  every 
48-72  hours. — Wenyon,  p.  1257. 

Transmission.  Infection  in  lice  by  the  spirillum  of  recurrent  fever  is? 
hereditary,  contrary  to  previous  views.  The  spirilla  occur  in  the  lacunary 
cavity  of  the  insect,  not  in  the  mouth  organs  or  digestive  apparatus.  Inoculation: 
does  not  take  place  from  bites  but  through  wounds  on  the  animals  caused  by 
scratching.  The  animals  become  infected  with  fluid  from  crushed  lice  conveyed 
by  the  nails. — Ann.  Inst.  Pasteur,  per  Pharm.  J.,  ii/1913,  729.  A  human  being 
who  had  allowed  himself  to  be  bitten  30,000  to  40,000  times  with  infected  lice 
never  became  infected,  as  care  had  been  taken  not  to  damage  the  insects.  Only 
occasionally  does  infection  pass  through  the  eggs  of  lice  to  the  succeeding- 
generation. — Wenyon,  p.  1253. 

The  so-called  “tick  fever”  q.v.  is  due  to  Treponema  duttoni  and  is  transmitted 
by  ticks,  whereas  the  European,  Asiatic  and  American  forms  of  relapsing  fever- 
are  transmitted  by  the  body-louse. 

Ringworm.  The  organism  of  favus  is  Achorion  Schonleinii ; 
those  of  Tinea  tonsurans  (ringworm  of  the  scalp)  and  T. 
circinata  (ringworm  of  the  body),  i.e.,  non-hairy  skin,  are 
Microsporon  Andouini,  Tricophyton  Megalosporonectothrix,  and 
endothrix  (according  as  the  fungus  lies  outside  or  inside  the  hair); 
that  of  Tinea  versicolor  (pityriasis)  is  Microsporon  Furfur. 

Tinea  barbce  or  Hyphogenic  sycosis  (ringworm  of  the  beard) 
is  a  common  affection  of  the  beard.  The  common  grey  coccus 
inhabiting  the  upper  layers  of  the  epidermis  may  cause  infection 
and  pustulation,  but  the  fungus  can  be  distinguished  from 
this  coccigenic  variety.  Syphilis  may  also  sometimes  simulate 
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ngworm  of  the  beard.  Eczema  marginatum  is  a  name  for  ring- 
at tacking  the  groins  and  axillae.  Onychomycosis  or  ringworm 
attacking  the  nails  only— not  common,  but  very  troublesome 
Staining .  For  permanent  stained  sections: — 

(1)  Soak  the  hairs  in  potash  solution  for  10  minutes. 

(2)  Stain  with  aniline  gentian  violet  (q.v.)  for  1  hour 

(3)  Absorb  excess  of  stain. 

•  Gram’s  iodine  solution  2  minutes,  wash  in  water.  Decolorkp 

with  acidified  aniline  oil  (aniline  oil  10,  nitric  acid  1)  for  15  to  *20  minutes 
Treat  with  aniline  oil  1  minute,  clarify  in  xylol,  and  mount  in  baLm. 

Rapid  clinical  method  of  search: — 

(1)  Soak  the  hairs  in  potash  solution  for  10  minutes, 

(2)  Wash  in  water  to  free  from  alkali. 

(3)  Mount  in  glycerin  or  glycerin  jelly. 


Cultivation  of  ringworm  fungi  is  possible  on  all  ordinary  media,  but  the 
addition  of  glucose  or  maltose  is  most  favourable. 

Diagnosis.  The  trichophytin  test  for  ringworm.  0-1  ml.  of  tnchophytin 
(a  protein  extract  of  Trichophyton )  is  injected  intradermally  into  the  volar 
surface  of  the  forearm.  The  reaction  may  be  read  at  24  and  48  hours.  A  positive 
ieaction  is  generally  accepted  as  indicating  that  the  body  is  producing  antibodies 
to  destroy  the  fungus. 


Rocky  Mountain  Spotted  Fever  resembles  symptomically 
typhus  exanthematicus.  Supervenes  on  the  bite  of  a  tick,  Derma- 
centor  venustus. — Manson. 

Potent  immune  serum  against  Rocky  Mountain  spotted  fever 

can  be  produced  in  the  rabbit.  16  ml.  confers  immunity  to  an 
average  adult. — Hideyo  Noguchi  per  J.  trop.  Med.  ( Hyg .), 
1923,  145. 

Remarkable  variation  in  case  mortality.  In  Montana,  fatalities  are  90% 
of  the  case  incidence,  while  in  Idaho  they  are  only  5%.  Serum  effective  in 
reducing  death-rate. — Lancet,  ii/ 1 928,  473. 

Tick  fever  in  America  is  synonymous  with  Texas  fever  and  Rocky  Mountain 
spotted  fever,  and  the  State  of  Montana  (where,  since  1914,  spotted  fever  has 
occurred  in  36  of  56  counties  of  the  State)  is  attempting  to  get  rid  of  the  ticks 
by  means  of  a  specially-bred  tick  parasite,  120,000  of  which  are  liberated  weekly 
between  April  and  July.  A  prophylactic  vaccine  made  from  infected  ticks 
is  distributed  free  by  the  U.S.  Public  Health  Service,  and  is  proving  of  value. — 
J.  Amer.  med.  Ass.,  i/1927,  1649;  i/1928,  1049. 

See  also  Mediterranean  Fever,  this  volume,  p.  573. 

Scarlatina  or  Scarlet  Fever.  In  most  cases,  with  or  without 
albuminuria,  streptococci  are  voided  by  the  urine  in  large 
quantities  in  this  fever. 

Various  drugs,  taken  internally  or  used  locally,  may  occasionally, 
especially  where  idiosyncrasy  exists,  produce  scarlatina-form 
rashes,  e.g.,  Venice  turpentine,  applied  externally. 

Bacteriology .  No  one  serological  form  of  streptococcus  can 
be  credited  with  causation  of  scarlet  fever,  although  three  or  four, 
recognisable  serologically,  seem  exceptionally  commonly  found  in 
this  disease.  Power  of  causing  scarlet  fever  is  intensity  of  toxin 
production  rather  than  any  property  discoverable  by  agglutination. 
— The  Haemolytic  Streptococci:  Their  Grouping  by  Agglutina¬ 
tion,  F.  W.  Andrews  and  E.  M.  Christie,  Spec.  Rep.  Ser.  med. 
Res.  Court.,  Lond.y  No.  169,  1932. 
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Mervyn  Gordon  pointed  to  three  distinct  types  of  haemolytic 
streptococci. — Brit .  med.  J.,  i/1921,  632;  ii/ 1 923,  772. 

Gordon’s  Type  III  ( S .  scarlatince )  is  found  chiefly  in  tonsils 
and  fauces  of  scarlet  fever  patients  and  is  quite  distinct  from  the 
more  common  haemolytic  S.  pyogenes.  The  work  has  been  carried 
further  by  Coronia  and  Surdoin,  who  have  conferred  immunity 
on  children,  as  also  by  Takahashi  of  Tokyo,  and  G.  F.  Dick  and 
G.  H.  Dick. — Brit.  med.  J.,  ii/ 1 923,  772.  See  also  Vol.  I,  p.  92. 

The  haemolytic  streptococci  of  scarlet  fever  resemble  others 
in  morphology.  Their  specific  toxin  can  be  recognised.  Method! 
of  doing  it  is  detailed  (Dick’s  work). — Brit.  med.  J.,  i/1925,  792_ 
Haemolytic  streptococci  and  scarlet  fever.  Can  be  differentiated 
from  those  of  erysipelas,  septicaemia,  puerperal  fever,  etc.,  by¬ 
agglutination  methods. — R.  A.  O’Brien,  Brit.  med.  J.,ii/1926,  5 1 3_ 

Preparation  of  scarlet  fever  streptococcus  toxin  of  high  potency. — R.  A.  Q. 
O’Meara,  Brit.  J.  exp.  Path.,  1934,  15,  295. 

Two  distinct  scarlet  fever  streptococcal  toxins  described  by  S.  B.  Hookeir 
and  E.  M.  Follensby,  J.  Immunol.,  ii/ 1 934,  177. 

Streptococcus  toxin  (scarlatina)  is  partially  detoxicated  by  formaldehyde, 
but  there  is  no  evidence  that  a  scarlet  fever  toxoid  analogous  to  diphtheria 
toxoid  can  be  produced. — G.  F.  Dick  and  G.  H.  Dick,  J.  Amer.  med.  Ass... 
ii/ 1 934,  1362. 

Diagnosis 

Schultz -Charlton  Blanching  Test.  Ordinarily  0-2  ml.  of  streptococcus 
antitoxin  (scarlatina)  made  in  the  horse  is  injected  intradermally  into  the  chest, 
abdomen  or  forearm,  where  a  uniform  scarlet  fever  rash  not  more  than  70  hours 
old  is  available.  A  blanching  10  mm.  to  40  mm.  in  diameter  appears  4  to  10  hours 
later,  and  persists  from  12  to  72  hours  in  most  patients  suffering  from  scarlet 
fever.  The  antitoxin  may  be  used  undiluted  or  diluted  1  in  10  in  normal  saline 
solution — diluted  antitoxin  should  not  be  used  later  than  six  months  after 
preparation. 

Treatment 

Scarlet  Fever  Antitoxin.  Scarlet  fever  antitoxin  is  prepared  by  immunising 
horses  with  a  toxin  obtained  by  growing  the  scarlet  fever  streptococcus  ( Strepto¬ 
coccus  scarlatince).  ’There  is  no  standard  for  this  antitoxin  and  no  unit.  It  is 
tested  in  two  ways.  The  toxin  when  injected  into  the  skin  of  susceptible  human 
beings  causes  a  skin  reaction,  and  this  reaction  can  be  prevented  by  mixing: 
the  toxin  with  antitoxin  before  injection;  the  potency  of  samples  of  antitoxin 
can  therefore  be  tested  by  seeing  whether  a  given  small  volume  of  antitoxin  earn 
prevent  the  skin  reaction  caused  by  a  certain  amount  of  toxin.  The  second 
method  of  testing  depends  on  the  protective  power  of  the  antitoxin  in  rabbits. 
When  0-25  ml.  of  a  satisfactory  sample  of  antitoxin  is  injected  into  the  vein  of  » 
rabbit,  the  injection  will  protect  it  against  the  subsequent  injection  of  6  ml.  of  a* 
virulent  culture  containing  the  living  scarlet  fever  streptococcus. 

Therapeutic  results  of  concentrated  scarlet  fever  antitoxin. — G.  F.  Dick  and 
G.  H.  Dick,  ./.  Amer.  med.  Ass.,  ii/ 1925,  1693.  Treatment  of  scarlet  fever. — 
A.  Joe,  Brit.  med.  J.,  i/1935,  483. 

Reports  of  paralysis  after  anti-scarlatinal  serum. — Brit.  med.  J.,  i/1934,  437. 

Immunisation 

Dick  Test  Toxin  is  injected  into  the  skin  of  human  beings  to  discover  whether 
they  are  susceptible  or  immune  to  scarlet  fever.  If  they  have  no  circulating 
antitoxin  in  their  blood,  the  toxin  causes  an  inflammatory  skin  reaction.  The 
Dick  Test  Toxin  is  a  dilution  (1  in  1000)  of  a  sterile  filtrate  from  a  broth 
culture  of  Streptococcus  scarlatince.  There  is  no  official  standard. 

Dick  Test  Technique.  This  resembles  the  Schick  test,  and  consists  in 
injecting  intradermally  into  the  left  forearm  0  1  ml.  of  a  dilution  of  the  filtrate 
obtained  from  a  broth  culture  of  Streptococcus  scarlatince.  A  control  of  boiled 
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fluid  may  be  injected  into  the  right  forearm  in  the  same  manner,  but  this  is 
not  considered  necessary.  A  definite  flush  about  10  mm.  or  larger  in  diameter, 
coming  on  in  4  to  12  hours  and  lasting  for  24  to  72  hours,  is  regarded  as  a 
positive  reaction. 


Sources  of  error  in  the  Dick  test  discussed.  Alcohol  precipitates  the  toxin 
and  should  not  be  used  to  sterilise  syringe  or  needles,  which  should  be  boiled 
in  distilled  water.  Observations  taken  after  24  hours  are  valueless.  The  slightest 
flush  or  reddening,  no  matter  how  faint,  constitutes  a  positive  reaction  if  it 
measures  10  mm.  or  more  in  diameter. — G.  F.  Dick,  Med .  Offr,  1933,  Feb.  23, 
p.  75.  See  papers  by  G.  F.  and  G.  H.  Dick,  J.  Amer.  med.  Ass.,  i/1924,  301,  264; 
Brit.  med.  J.,  i/1924,  389,  482. 


A  clinical  study  of  the  test.  “Scarlets”  in  the  first  five  days  of  illness  yielded 
a  positive  percentage  of  95-15,  whereas  from  the  31st  to  the  35th  day  4-76% 
were  found  positive.— A.  Joe,  Lancet,  ii/ 1925,  1321;  see  also  F.  A.  E.  Silcock, 
Lancet,  ii/ 1 925,  1327,  and  ibid.,  1334.  The  test  is  of  no  value  for  diagnosis 
of  scarlet  fever  but  shows  whether  or  not  child  is  immune  to  that  disease. — 
Per  Prescriber,  1926,  65. 

Scarlet  Fever  Prophylactic.  This  preparation,  used  to  produce  immunity 
to  scarlet  fever,  is  merely  a  diluted  form  of  scarlet  fever  toxin,  like  Dick  Test 
toxin.  It  is  measured  in  terms  of  “skin  test  doses,”  a  skin  test  dose  being  about 
one-sixth  of  the  amount  of  toxin  ordinarily  used  in  the  Dick  Test. 


The  method  of  immunisation  recommended  by  the  Scarlet  Fever  Committee 
(U.S.A.)  requires  5  doses  of  500,  1500,  5000,  15,000  and  20,000  skm  test  doses 
of  toxin  as  minimum  respectively,  with  interval  of  one  week  between  doses. 
Aetiology,  prevention  by  immunisation,  and  antitoxin  treatment,  vv.  Id.  Park, 
./.  Amer.  med.  Ass.,  ii/ 1 925,  1180. 

Active  immunisation  with  graded  doses  of  streptococcus  toxin  (scarlatina) 
will  effectively  protect  majority  of  susceptible  persons.  To  obtain  lasting 
immunity  at  least  80,000  to  100,000  skin  test  doses  must  be  given  in  5  weekly 
injections:  500,  2000,  5000,  25,000  and  50,000.  Systemic  reactions  occur 
in  10%  of  cases. — W.  T.  Benson  and  A.  L.  K.  Rankin,  Lancet ,  n/1934,  1351. 


Snake  Bite.  In  the  preparation  of  Anti-venene  the  venom  is 
removed  either  from  the  living  snake  or  after  killing  it.  1  his 
venom  is  mostly  desiccated  over  sulphuric  acid  in  vacuo  and  a 
weighed  quantity  dissolved  in  sterile  water  and  injected  into  the 
horse.  The  increase  in  dose  proceeds  very  gradually:  the  final 
dose  appears  to  be  about  0*6  g.  of  venom,  equivalent  to  the  entire 
yield  of  20  average-sized  snakes.  The  serum  is  removed  in  the 
customary  manner  and  standardised.  •  -i 

Calmette  showed  that  the  venom  of  all  snakes  is  of a sun 
nature  and  obtained  his  remedy  by  the  inoculation  ot  horses  with 
the  noison  of  the  cobra  di  capello;  his  serum  possesses  a  strength 
of  1  in  20,000;  that  is  to  say  yV  ml  subcutaneous: l?  'jJec  e  “k° 
a  hare  of  two  kilos  in  weight  suffices  to  protect  it  from 

poison  which  kills  a  similar  hare  in  eig  •  hptween  the 

It  is  said  that  anti-venomous  sera  are  specific  even  between  the 

venoms  of  a  species  of  the  same  genus.  •  •  addition 

Calmette  described  the  hemolysins 
to  these  bodies  ^ 

the  nervous  system,  and  cytolysins  g  or  as  much 

Dose.— Anti-venene  is  supplied  in  J^o’uld  be  as  fresh  ’as  possible 

as  40  ml.,  should  be  injected.  man-  death  seldom  occurs  from  serpent 

The  injection  made  within  an  hour  in  man,  aeatn 

poison  under  3  hours.  .  -r  DOSSible.  The  wound  should  be 

A  ligature  must  be  bound  above  he  chloride  1  %  solution, 

opened  up  and  washed  with  chromic  acia  or  t 
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Difficulty  of  obtaining  sufficient  venom — 200  rattlers  required  to  secure < 
60  ml.  venom.  A  preparation  from  blood  rendered  immune  to  mixed  poisons 
of  S.  American  vipers  and  called  “Vital  Brazil  polyvalent  Anti-Bothrops’ 
proved  as  efficient  as  Calmette’s  serum. — Lancet,  i/1927,  244. 

Some  peculiarities  of  Australian  snake  venom. — C.  H.  Kellaway,  Brit.  med.  J.a 
1/1933,  1006. 

In  England  adder  bites  were  successfully  treated  with  anti-venene  in  the 
summer  of  1929. 

Liq.  Strychnin®,  20  m.  hypodermically,  of  value  in  snake-bite. — J.  M.  C. 
Gray,  Brit.  med.  J.,  ii/ 1 929,  600. 

In  the  British  Isles  it  may  generally  be  assumed  that  any  bite  from  an 
indigenous  snake  is  that  of  an  adder.  As  the  minimum  lethal  dose  of  adder 
venom  for  an  adult  is  probably  50  mg.  and  the  amount  injected  by  a  British 
adder  is  between  5  and  10  mg.,  the  results  are  seldom  grave,  but  in  the  case  off 
small  children  and  invalids  energetic  measures  are  called  for:  immediate 
tourniquet  above  fang  punctures,  suck  punctures,  then  make  criss-cross  incisions 
and  continue  sucking  to  encourage  bleeding,  rub  crystals  of  potassium  per¬ 
manganate  into  the  cut  and  give  10  to  20  ml.  antivenin  serum  (Pasteur  Institute) „ 
intravenously  or  intramuscularly. — B.  Barnett,  Lancet ,  ii/ 1 934,  60. 

For  the  therapeutic  use  of  snake  venom  see  Vol.  1,  964;  also  this  volume,  p.  530. 

Sporotrichosis  (due  to  Sporotrichon  beurmanni). — The 
fungus  produces  glistening  subcutaneous  tumours  which  may 
ulcerate.  In  all  granulomata  which  cannot  be  clearly  attributed* 
to  the  ordinary  causes  of  such  lesions  the  possibility  of  sporo¬ 
trichosis  should  be  kept  in  view.  Has  been  treated  by  liberal! 
doses  of  potassium  iodide,  e.g.,  80  grains  per  diem.  Locally* 
iodine  in  the  form  of  Gram’s  solution  is  useful.  The  iodine 
appears  to  act  indirectly  by  stimulating  absorption. 

Sporotrichosis  of  the  eyes,  a  number  of  cases.  Sporothrix  isolated  fromi 
the  pus  from  broken  down  nodules. — Oph.,  1911. 

Beurmann  states  that  there  are  several  sporotrichoses  according  to  nature 
of  the  numerous  parasites  cited.  That  due  to  S.  beurmanni  is  the  most  frequently 
met  with.  It  has  been  found  in  many  localities.  Description  of  the  parasite,, 
parasitology,  aetiology,  pathogenesis  and  diagnosis. — Brit.  med.  J.,  ii/1912,  290. 

Sprue  or  Tropical  Aphthae,  syn.  Psilosis  linguae,  Indian 
Hill  Diarrhoea,  Ceylon  Sore  Mouth.  Features  are  sore  tongue, 
stomatitis,  and  a  peculiar  form  of  diarrhoea,  due  to  varieties  of 
bacteria. 

Aetiology .  Specific  cause  not  yet  discovered.  Theories  of 
causation  and  methods  of  treatment  discussed  by  G.  E.  Brooke 
(himself  a  sufferer).— J.  trop.  Med.  ( Hyg .),  1935,  29. 

In  the  endemic  areas  of  the  disease  there  is  an  excessive  protein 
diet  or  a  diet  containing  an  excess  of  fat.  Excess  of  proteins 
stimulates  over-production  of  acids  in  the  gastric  juice;  the 
entrance  of  acid  into  the  duodenum  stimulates  production  of 
secretin,  which  leads  to  over-stimulation  of  the  pancreas  and  an 
upset  in  the  balance  of  other  endocrine  glands,  including  the 
parathyroids,  thus  causing  disturbance  of  calcium  metabolism. 
The  “ionic”  calcium  of  the  blood  becomes  deficient  in  cases  where 
chronic  toxaemia  is  present,  and  in  the  author’s  opinion  this  is 
what  occurs  in  sprue. — H.  Harold  Scott,  Lancet ,  ii/ 1 923,  877. 

In  eight  cases  of  severe  anaemia  associated  with  the  sprue  syndrome  the 
micro-organism  Monilia  psilosis  was  isolated. — Nature,  Lond .,  ii/ 1924,  657. 

Aetiology:  Monilia  in  tongue  scrapings. — Ashford,  Int.  Conf.  Trop.  Amer., 
1924,  693. 
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Hydrochloric  acid  is  excreted  normally  in  sprue,  which  thus  differs  from 
pernicious  anaemia.  N.  Hamilton  Fairley  and  F.  P.  Mackie,  Indian  J.  med. 
lies.,  lvZo. 

Not  a  form  of  pernicious  anaemia;  Arneth  index  is  normal  in  sprue  instead 
N  bem1|30edUCed  aS  m  pernicious  anaemia- — J-  D-  Tyrer,  Amer.  J.  trop.  Med., 

In  Ceylon,  an  unknown  virus  affecting  the  intestinal  tract  but  probably 
infective  with  definite  incubation  period  of  3  months  or  more. — Manson-Bahr 
and  Willoughby,  Quart.  J.  Med.,  July,  1930. 

Treatment.  A  milk  diet  is  recommended. 

Parathyroid,  1/10  grain  twice  daily,  with  calcium  lactate  10  or  15  grains 
3  times  daily,  gave  good  results. — H.  Harold  Scott,  Lancett  ii/1923,  S76;  Brit, 
med.  J.,  ii/ 1924,  308;  and  V.  Coates,  ibid.,  623;  C.  F.  Shelton,  Brit.  med.  J ., 
ii/ 1925,  844. 

For  further  references  to  this  treatment  see  Vol.  I,  p.  986. 

Monilia  psilosis  vaccines  of  value.  When  used  in  addition  to  diet,  the  out¬ 
standing  symptoms  of  sprue  have  disappeared  in  two-thirds  the  time  required 
by  diet  alone. — J.  Amer.  med.  Ass.,  ii/ 1 925,  849. 

Liver  diet,  as  used  in  pernicious  anaemia,  good.  In  Ceylon,  liver  soup  is  an 
old  native  remedy  for  sprue  and  it  has  long  been  recommended  in  the  London 
School  of  Tropical  Medicine. — J.  Amer.  med.  Ass.,  ii/ 1 928,  1039. 

Tropical  sprue  and  its  modern  treatment. — N.  H.  Fairley,  Brit.  med.  J., 
ii/ 1934,  1192. 


Staphylococci 

S.  pyogenes  aureus.  A  spherical  coccus  about  0-9  p  in  diameter, 
grow  ing  irregularly  in  clusters  or  masses.  It  is  gram-positive  and 
gnvws  rapidly  in  all  ordinary  media  at  room  temperature,  though 
much  more  rapidly  at  body  temperature.  On  agar  a  stroke  culture 
is  at  first  yellowy  and  then  bright  orange.  It  liquefies  gelatin. 

S.  pyogenes  albus.  Similar  to  the  above,  but  cultures  are  white. 
It  has  not  been  found  possible  to  change  one  organism  into  the 

other.  . 

S.  pyogenes  citreus.  Less  frequently  met  with  and  diners  in 
colour  of  cultures,  these  being  lemon-yellow\  It  is  usually  far  less 
virulent  than  the  two  above. 

S.  cereus  albus  and  S.  cereus  flavus  are  wax-like  on  gelatin. 
Growth  does  not  liquefy  gelatin.  Muir  and  Ritchie. 

Of  all  non-sporing  bacteria  staphylococci  are  the  most  resistant 

to  desiccation,  heat  and  germicides.  Stitt. 


Staphylococcus  Antitoxin  ^  ,  ,  ,, 

Standard  and  Unit.  An  International  Standard  has  kfe*P 
init  is  defined  as  the  activity  present  in  a  ^en  VA  fqss  No  580)  made  under 
j^titoxin  must  comply  with  the  regulations  ^reparation^is^issue^by^the 

be  Therapeutic  Substances  Act,  lezo.  /v  stanu  y  T  •  ,  ni]antitv  of  the 

National  Institute  for  Medical  Research .  and  the unit  is  quantity ^oi  tn^ 

tandard  preparation  equivalent  to  the  in  toxin  is  first  prepared 

arious  methods  of  comparison  m  afj .  °^  Lof  the  toxin  just  sufficient 

nd  the  test  dose  determined  by  finding  the  amount  o^^pH^ion  of 

i  produce  a  given  effect  when  mixed  with  -  >  antitoxin  are  assayed  by 
unit  of  standard  antitoxin.  Unknown  samples  o ‘nTteS  these  as  before, 
raking  mixtures  with  the  test  dose  of  the  te  hjemolyse  the  corpuscles 

Tie  tests  applied  are:  (1)  the  power  of  ®  the  toxin-antitoxin  mixtures; 

f  the  rabbit;  well  washed  corpuscles  are  ad  rient  antitoxin,  there  is  no 

ccording  as  the  mixture  contains  ^excess  or  of  the  toxin  to  cause  skin 

aemolysis  or  complete  haemolysis,  (2)  the  P  .  ^ill  jce  after  (fl)  mtra- 
^actions  in  guinea-pigs;  (3)  the  power  of  the  toxin  to 
enous,  or  ( b )  intraperitoneal  injection. 
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Staphylococcus  Toxoid.  Staphylococcus  toxin  of  high  potency  obtaine 
*rom  selected  strains  of  staphylococci  is  treated  with  formaldehyde  sufficier 
to  give  from  0-1%  to  0-15%  w/w  ofHCHOand  incubated  at  37°  for  14  days 
Exceedingly  useful  in  treatment  of  severe  cases  of  various  localised  staphylococcs 
infections,  including  recurrent  furunculosis,  chronic  and  subacute  osteomyelitis 
vulgaris  and  patients  convalescing  from  acute  staphylococcal  toxaemia.— 
y*.  ,  •  Dolman,  Lancet ,  i/1935,  307;  see  also  J.  Amer.  med.  Ass.,  i/1933,  100' 
ibid.,  1/1934,  1699,  and  J.  infect.  Dis.,  1934,  172. 

Standard.  Staphylococcus  toxoid  must  comply  with  the  tests  to  ensur 
reduction  of  toxicity,  and  with  tests  for  non-specific  toxicity  and  for  potenc 
as  an  immunising  antigen,  prescribed  by  the  regulations  (S.R.  &  O.  1935 
No.  580)  made  under  the  Therapeutic  Substances  Act,  1925. 

Estimation  of  circulating  staphylococcus  antitoxin  only  of  diagnostic  value  i 
bone  infections  in  which  there  is  doubt  as  to  causative  organism.  Amount  c 
circulating  antitoxin  readily  increased  by  injections  of  staphylococcus  toxof 
and  this  is  attended  with  clinical  improvement  in  the  majority  of  cases  o 
furunculosis  treated,  but  acne  does  not  respond  as  well  as  do  pure  staphylococcs 
infections.  Very  few  severe  reactions  from  injections  observed.  Six  dosee 
^  ^  0-5  and  0-6  ml.,  at  weekly  intervals  given  intramuscularly.— 

D  S.  Murray,  Rep.  to  Therapeutic  Trials  Committee,  Lancet ,  i/1935,  303. 

(<  Anti-staphylococcus  Serum.  For  some  years  a  combined  antitoxic  anc 
anti-bacterial’ ’  serum  was  prepared  at  the  Lister  Institute,  but  little  is  known  c* 
its  clinical  value.  The  latest  method  of  production  has  been  the  immunisation 
of  a  horse  by  means  of  a  specially  prepared  staphylococcus  toxin,  the  natura-. 
serum  then  being  drawn  off.  A  concentrated  preparation  which  consists  of  th 
pseudo-globulin  fraction  of  the  serum  has  been  used  by  Panton  and  colleague 
(Panton  Lancet,  ii/1931,  1187;  ibid.,  i/1932,  506;  ibid,  ii/1932,  1019).  It  i 
reported  that  the  antitoxin  is  chiefly  of  value  in  pyaemic  cases. 

Streptococci 

Streptococcus  pyogenes.  Occurs  in  chains,  the  cocci  being 
slightly  larger  than  staphylococci  (1  p  in  diameter).  The  distinc¬ 
tion,  Str.  longus  and  Str.  brevis ,  has  been  made  as  referring  to  the 
length  of  chains.  Involution  forms  are  seen  in  cultures,  some  o£ 
the  cocci  being  as  much  as  double  size.  The  organism  is  gram¬ 
positive.  It  grows  more  slowly  than  the  staphylococcus  and  dies 
out  more  readily.  It  ferments  lactose,  saccharose  and  salicin, 
and  usually  has  a  strong  haemolytic  action  (on  blood  agar).  In 
broth,  the  species  producing  the  longest  chains  grow  most 
distinctly  in  form  of  spherical  granules — producing  short  chains; 
giving  rise  to  a  finer  deposit.  The  name,  Str.  conglomerate ,  is; 
given  to  the  variety  forming  distinct  spherules  of  minute  size. 

A  streptococcus  does  not  necessarily  explain  an  infection. 
V  irulent  forms  tend  to  appear  in  long  chains.  Haemolysis  and 
action  on  carbohydrates  of  great  value  in  differentiation. — Stitt. 

Varieties .  Previously,  Str.  erysipelatis  was  regarded  as  distinct 
from  Str.  pyogenes.  1  his  is  no  longer  held.  Some  have  divided 
streptococci  according  to  length  of  chains  and  pathogenicity,  but 
pathogenicity  and  morphology  cannot  be  taken  as  a  means  of 
differentiation.  Growth  conditions,  haemolytic  and  ferment 
activity,  and  solubility  or  insolubility  in  bile  salts,  have  to  be 
taken  into  account  in  addition. 

Fermentation.  Mervyn  Gordon  introduced  nine  tests.  (1)  Clotting  of 
milk;  (2)  Reduction  of  neutral  red;  (3)  to  (9)  Fermentation,  with  acid  production, 
of  saccharose,  lactose,  raffmose,  inulin,  salicin,  coniferin  and  mannite.  By 
means  of  these  Andrewes  and  Horder  defined  six  varieties,  five  of  which  occur 
in  the  human  being:  (a)  Str.  mitis  in  saliva  and  feces  as  a  saprophyte;  ( b ) 
Str.  pyogenes  as  above  described;  ( c )  Str ,  salivarius,  corresponding  to  Str. 
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birevij  of  the  mouth.  As  regards  fermentation,  this  seems  to  bear  the  same 
relation  to  the  next  variety  as  Str.  mitis  to  Str.  pyogenes.  It  ferments  saccharose 
lactose,  raffinose,  sometimes  the  glycosides,  rarely  inulin.  It  clots  milk  and 
reduces  neutral  red;  (d)  Str.  anginosus,  equivalent  to  the  so  called  Str. 
scarlatina  apd  Str.  conglomeratus.  It  ferments  saccharose,  lactose 
sometimes  raffinose,  reduces  neutral  red,  is  actively  haemolytic-  clots 
milk  usually  and  does  not  grow  on  gelatin  at  20°;  (e)  Str.  foecalis,  a  short-chained 
form  abounding  in  the  intestine.  Ferments  actively  and  reacts  to  all  the  Gordon 
tests  except  raffinose  and  inulin.  It  forms  H2S  and  does  not  haemolyse  blood; 
(/)  Str.  equinus,  common  in  the  air  and  dust  and  appears  to  be  derived  from 
horse-dung. 

The  chief  features  of  the  three  most  important  pathogenic  streptococci 
are,  according  to  Gordon: — 


Neutral  Red 

Raffinose 

Mannite 

Str.  pyogenes 

p 

Str.  salivarius 

+ 

1 

— 

Str .  fcecalis  ... 

+ 

— 

+ 

Hcemolysis.  The  medium  used  by  Schctmiiller  is  two  parts  human  blood 
(or  rabbit)  and  five  parts  melted  agar,  but  5%  to  10%  of  blood  is  better.  Most 
of  the  streptococci  from  lesions  in  the  human  subject  have  haemolytic  action, 
but  occasionally  streptococci  without  the  property  are  found — even  in  severe 
cases. 

The  technique  employed  by  Andrewes  and  Christie  is  described  by  them  as 
follows:  Blood-agar  plate  is  not  wholly  satisfactory  for  showing  haemolysis,  as 
there  are  many  degrees  of  haemolysis;  the  slighter  degrees  forming  only  a  narrow 
zone  round  the  colonies  (a-haemolysis)  are  distinguished  from  the  wide  and 
conspicuous  bands  of  clearing  ( %haemolysis)  seen  round  the  colonies  of  Str. 
pyogenes.  Kind  of  blood  used  influences  intensity  of  haemolysis — horses’  blood 
probably  best  and  rabbits’  blood  worst  of  those  commonly  used. 

Haemolytic  powers  of  Str.  pyogenes  depend  upon  production  in  the  medium 
of  a  toxin  (haemotoxin)  capable  of  disintegrating  the  limiting  membrane  of  the 
erythrocytes.  Str.  fcecalis  (enterococcus  of  continental  writers)  under  anaerobic 
(rarely  under  aerobic)  conditions  may  produce  haemolysis  of  blood  agar  similar 
to  that  produced  by  Str  pyogenes.  Ordinary  peptone  broth  containing  10% 
horse  serum  of  pH  7-13,  incubated  at  37°  for  24  hours  (or  48  hours  for  weakly 
growing  strain)  is  centrifuged  till  apparently  clear.  One  drop  of  dense  suspen¬ 
sion  of  horse  erythrocytes  (well  washed  in  normal  saline)  is  added  to  each  10  ml. 
tube  of  broth — the  fluid  should  be  opaque  and  bright  red  on  gently  shaking. 
Incubate  at  37°  and  examine  after  20,  30  and  60  minutes  and  then  every  hour. 


Sir  Frederick  W.  Andrewes  points  out  (Spec.  Rep.  Ser.  med.  Res.  Coun.r 
Land.,  No.  169,  1932)  that  there  is  no  scientific  justification  for  use  ol  term 
“ Streptococcus  hcemolyticus ,”  because  there  are  streptococci  other  than  i. 
pyogenes  which  haemolyse  blood  corpuscles  under  certain  conditions,  an  lere 
is  every  degree  of  haemolysis.  The  true  Str.  pyogenes  of  Rosenbach  causes 
%  haemolysis  in  the  blood  agar  plate;  it  ferments  lactose,  sa^har^^.^ll^in; 
Any  one  of  these  fermentative  powers  may  be  absent,  usual  y  ei  p  , 

extra  powers  may  be  present,  e.g.,  that  of  fermenting  manni _  e  ai\  ,i  a 

Litmus  milk  is  always  rendered  acid  and  sometimes  clotted ,  n906) 

question  of  degree  and  the  suggestion  made  by  Horder  ai  Str. 

to  use  it  as  a  character  for  separating  certain  forms  un  ,  .  ’ 

anginosus  has  no  sufficient  warranty.  Even  the  reducio  if  the  capsule 

occasionally  be  found.  Andrewes  and  Christie  consider  i  -  .  suf^cient 

exhibited  by  “Am.  epidemicusf\ described  by  D  J.  Davis  in  1912 
to  mark  it  oflf  as  a  distinct  species.  I  his  coccus  has  be  ^  ig  strongiy 

breaks  of  septic  sore  throat  traced  to  milk  from  m  •  ^  .  respects 

haemolytic;  its  sugar  reactions  are  those  of  Str.  pyogei 
t  seems  to  resemble  that  organism. 

See  also  Septiccemia,  Vaccine  Chapter,  Vol.l.p .  ^  •  r'nltnre 

Neutral  Red  Egg  Medium  for  cultivation  ot  Staphyloco , 


Media. 
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Syphilis.  Spironema  pallidum ,  syn.  Spirochceta  pallida , 
Treponema  pallidum. 

Spironema  Pallidum . 

The  Sp.  pallidum  varies  from  4  to  15  p  in  length,  averaging 
8  to  9  pt.  It  is  much  more  attentuated  than  the  majority  of 
spirochaetes,  having  a  maximum  thickness  of  0-3  (jl,  has  from 
3  to  20,  usually  from  6  to  8,  twists,  forming  a  close,  regular  and 
narrow  spiral;  is  actively  motile  and  possesses  a  single  delicate 
flagellum  at  each  end.  Its  movements  are  characteristic  and  best 
seen  under  the  dark  ground;  they  consist  of  a  rapid  rotation 
round  the  longitudinal  axis,  bending  or  flexions  of  the  spiral,  and 
a  slow  forward  or  backward  movement. 

The  syphilitic  virus  does  not  pass  through  a  Berkefeld  filter  butr 
given  time,  cultured  spirochetes  can  grow  through.  It  is  readily 
destroyed  by  heat  at  52°,  by  drying,  and  by  antiseptics. — Hewlett 
and  McIntosh. 

Life  Cycle  of  the  Organism .  McDonagh  in  1912  suggested: 
that  the  Sp.  pallidum  is  merely  one  stage  in  the  complicated  life 
cycle  of  a  protozoon  which  he  suggested  should  be  called! 
Leucocytozoon  syphilidis.  (See  19th  Edn.,  Yol.  II,  p.  575.) 

The  work  of  Levaditi  and  associates  at  the  Pasteur  Institute 
Paris,  appears  to  show  that  the  organism  responsible  for  syphilis 
passes  through  a  developmental  cycle  of  which  Sp.  pallidum  is 
only  one  phase. — Prescriber ,  1 934,  255. 

The  organism  of  syphilis  is  not  a  filter-passer.  The  rarity  witl 
which  Sp.  pallidum  is  seen  in  glands  and  organs  in  experimenta 
syphilis  is  said  to  be  because  the  organism  multiplies  anc 
diminishes  in  numbers  in  cycles,  and  when  it  is  not  seen  the 
number  has  been  reduced  beyond  that  at  which  they  can  be  founc 
in  sections.  In  the  brains  of  paralytics  Sp.  pallidum  is  often  founc 
in  small  numbers  or  not  at  all,  and  the  forms  described  by  Levadit 
as  stages  in  the  life  cycle  of  Sp.  pallidum  are  not  seen. — F.  Jahnel 
R.  Prigge  and  M.  Rothermund.t,  quoted  by  L.  W.  Harrison 
Med.  Ann.,  1934,  461. 

Noguchi’s  discovery  of  the  spirilla  in  the  cortex  cerebri  of  general  paralysis. — 
Brit.  med.  ./.,  i/1913,  464;  ii/1913,  44. 

Sp.  pallidum  has  been  transmitted  from  the  brain  of  general  paralytics  t*« 
the  rabbit  by  prolonged  course  of  injections.  Symptoms  similar  to  those  a 
general  paralysis  in  man  have  been  produced  and  the  blood  gave  a  positiv 
Wassermann  reaction. — Brit.  vied.  J.,  ii/1913,  1100. 

Cultivation.  Serum  water,  to  which  a  piece  of  sterile  rabbit  tissue  (preferabl 
kidney  or  testicle)  has  been  added,  is  inoculated  from  the  artificially  infecte> 
testicular  tissue  of  the  rabbit  (not  from  human  lesions).  The  serum  (in  tes 
tubes)  is  rendered  suitable  for  anaerobic  cultivation  by  a  layer  of  paraffin  o 
poured  upon  its  surface.  After  the  first  cultivation  strict  anaerobiosis  is  nc 
essential — the  organism  can  be  subcultured  on  to  solid  media  such  as  gelati 
or  agar.  The  first  growths  are  usually  contaminated  by  other  bacteria.  Tw 
methods  are  suggested  for  separating  these  from  the  spirochetes:  (1)  To  grov 
the  spirochetes  through  filters  which  retard  the  passage  of  other  organisms 
or  (2)  a  method  depending  on  the  fact  that  in  stab  cultures  the  spirochetes 
grow  away  from  the  line  of  puncture  into  the  surrounding  medium,  while  othe* 
bacteria  fail  to  do  so.  Noguchi  states  that  spirochetes  cultivated  by  thesr 
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methods  are  pathogenic  in  so  far  that  after  inoculation  into  the  rabbit’s  testicle 
they  produce  characteristic  histological  changes  and  are  found  growing  freelv 
in  the  infected  tissue. — H.  Noguchi,  J .  Artier,  vied.  Ass.,  July  8,  191 1  ner  Lancet 
ii/ 1911,  536.  Brit.  med.  J.  Epit.,  ii/1911,  48.  ,  j  er  i^ancet, 

Directions  for  Taking  Specimens  from  a  Chancre . — Sp.  pallidum  are 
most  abundant  in  the  margin  and  in  the  deeper  layers  of  the  base  of  a  chancre. 
The  specimen  should  contain  a  minimum  of  blood  cells. — C.  H  Mills  Lancet 
ii/1916,  952. 

STAINING  METHODS 

Giemsa’s  Stain.  The  following  data  are  from  Muir  and  Ritchie’s  Manual 
of  Bacteriology,  8th  Edn.,  1927,  p.  118. 

Giemsa  believes  that  the  reddish-blue  hue  characteristic  of  the  Romanowsky 
stain  is  due  to  the  formation  of  methyl-azure,  and  he  has  prepared  this  by  a 
method  of  his  own  under  the  name  azur  I.  From  this,  by  the  addition  of  an 
equal  part  of  medicinal  methylene  blue,  he  prepares  what  he  calls  azur  II,  and 
from  this  again,  by  the  addition  of  eosin,  he  prepares  azur  II-eosin.  The 
formula  for  the  finished  stain  is  as  follows: — 

Azur  II-eosin  3  g.,  azur  II  0-8  g.,  glycerin  250  ml.,  methyl  alcohol  250  ml. 

For  spirochaetes  the  following  are  Giemsa’s  directions: — 

1.  Fix  films  in  absolute  alcohol  for  15  to  20  minutes.  Dry  with  filter  paper. 

2.  Dilute  stain  with  distilled  water — 1  or  2  drops  of  stain  to  1  ml.  water 
(the  mixture  being  well  shaken).  (Sometimes  the  water  is  made  alkaline  by  the 
addition  of  1  drop  of  1%  potassium  carbonate  to  10  ml.  of  water.) 

3.  Stain  for  15  minutes  (a  longer  period  is  often  desirable,  even  12  or  24 
hours). 

4.  Wash  in  brisk  stream  of  distilled  water. 

5.  Drain  with  filter  paper,  dry  and  mount. 

The  method  of  procedure  develops  into  either  a  long  or  rapid  method: — 

(1)  The  ordinary  or  long  method  consists  in  staining  for  12  hours  with  1:10 
or  1  :  15  dilution. 

(2)  The  rapid  method.  The  same  dilution  is  used  but  the  slide  with  stain 
above  is  held  over  a  Bunsen  burner  until  steam  rises.  The  process  is  repeated 
3  or  4  times,  the  final  application  lasting  2  minutes. 

The  long  method  is  recommended  by  the  Medical  Research  Committee, 
Report  No.  19,  issued  1918.  . 

The  method  for  the  preparation  of  azur  1  is  kept  secret,  but  in  the  1 7th 
Edition,  page  512,  is  described  a  process  for  poly  chroming  methylene  blue, 
by  treatment  with  ammonia,  to  give  a  methylene  azure  with  similar  uses. 

Polychrome  methylene  blue  may  be  prepared  by  heating  100  ml.  of  1  /o 
methylene  blue  solution  with  20  to  30  mg.  of  sodium  peroxide  for  15  minutes 
at  100°,  and  subsequently  neutralising  with  hydrochloric  acid.  J.  chem.  Soc. 
Abstr.,  i/1925,  597. 

According  to  W.  H.  Martindale  medicinal  methylene  blue  and  eosin  will 
produce  a  suitable  stain,  the  most  satisfactory  formula  being.  Eosin  1  g., 
methylene  blue  medicinal  0-3  g.,  glycerin  50  ml.,  methyl  alcohol,  acetone-tree 

(not  exceeding  0-3%),  50  ml.  . 

This  solution  was  found  to  give  good  results  with  spirochaetes. 

Azur  II  in  the  U.S.  IX  was  described  as  a  mixture  of  equal  parts  of  the 
chlorides  of  methylene  blue  and  methylene  azur  (methylene  blue  suiphonate) 

Long  and  diligent  search  is  necessary  in  looking  for  spirochaetes  sta  ned  by 
this  method.  It  imparts  to  the  spirochaete  a  distinctly  re  1S  i  ?•  ’ 
similar  to  that  of  the  neighbouring  leucocyte  nuclei  (the  Romanowsky  chromatin 

stain),  whilst  the  bacteria  come  out  blue.  .  rp 

Indian  Ink  Method  (Burri).  The  method  is  known  in  Germany  as  I  usche 

VThermethod  requires  no  special  apparatus.  A  platinum  loopfol 
from  a  sore  is  placed  on  a  slide  and  mixed  with  an  eqPa  ,  snread  on  the 
water  and  an  emulsion  of  Indian  ink.  The  whole  is  mix  immersion  lens, 
slide  like  a  blood  film,  allowed  to  dry  and  examine  w  white.  It  is 

The  ink  produces  a  dark  background  and  the  objec  s 

easy  to  differentiate  the  two  forms  of  spirochaetes.  ,  , 

Good  scheme  of  examination  for  treponemes  (^smg  blue)!— -E.  T.  Burke, 
ground  illumination,  also  for  gonococci  using  me  y 
Practitioner,  ii/ 1 920,  55. 
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Permanent  staining  of  spirochaetes. — Annual  Report  of  the  Committee  of  th 
Privy  Council  for  Medical  Research ,  1922-3. 

The  Indian  ink  method  affords  no  information  regarding  the  structure  o 
the  organisms  apart  from  the  arrangement  of  the  spiral  turns  and  shape  an< 
size  of  body.  The  Giemsa  (using  wet  fixed  films)  is  best. — Wenyon,  p.  1334 

Collargol  solution  1  in  20  (store  in  amber  bottle)  preferable  to  Indiai 
ink.  One  drop  with  one  drop  of  the  suspected  secretion  to  be  mixed  together 
and  allowed  to  dry  on  the  slide,  and  then  spread  with  another  slide  to  make 
thin  film.  The  preparation  is  examined  with  1/12  inch  oil  immersion  lens— 
the  background  is  perfectly  homogeneous. — L.  W.  Harrison,  Brit.  med.  J. 
ii/ 1912,  1547. 

Or  proceed  as  follows:  Make  a  thin  film,  fix  by  radiant  heat.  Pour  th' 
collargol  solution  over  film,  decant  quickly  and  stand  up  to  dry  in  air  or  incubator 
Examine  with  1/12  inch  immersion  lens. — Wyatt  Wingrave. 

Silver  Method  (Tribondeau).  Use  material  from  infiltrated  tissue, 
around  chancre,  not  from  surface.  Eliminate  haemoglobin,  etc.,  as  far  ae 
possible  by  washing  (vide  infra).  The  fixative  used  consists  of  a  solution  a 
formaldehyde  2  g.,  acetic  acid  (pure)  1  g.,  water  100  ml.  The  mordant  is  5^ 
tannin  in  water.  The  silver  stain  is  silver  nitrate  1  g.  in  water  20  ml.  To  15  ml 
of  this  add  ammonia  drop  by  drop  until  precipitate  redissolves;  then  add  th 
remaining  5  ml.  of  silver  nitrate  solution  until  the  solution  remains  slightl 
opaque  after  shaking. 

Technique.  Dry  smear  at  37°.  Fix  by  washing  with  fixative  1  minute  an* 
complete  by  a  few  drops  of  absolute  alcohol,  allowing  same  to  dry  on  the  inclines 
slide.  Add  the  mordant  and  warm  over  flame  till  just  steaming  for  30  seconds 
Wash,  pour  off  excess  and  without  drying  employ  the  silver  stain  over  a  flam 
for  30  seconds.  Wash  and  dry.  Sp.  refringens  and  balanitidis  are  darker  an*< 
distinguished  by  their  morphological  character. — British  med.  J.  Epit. ,  i/ 19135 
16.  See  also  Rep.  med.  Res.  Com.,  No.  19,  1918.  The  method  is  very  similat 
to  Van  Ermengem’s  process  for  flagella — one  cannot  be  certain  of  getting 
results  every  time. — W.  D’Este  Emery,  Practitioner ,  i/1913. 

Fontana’s  Silver  Impregnation  Method 

(a)  Fixing  fluid:  Acetic  acid  1  ml.,  solution  of  formaldehyde  20  ml.,  wate 
100  ml. 

( b )  Mordant:  5%  tannin  in  a  1%  aqueous  phenol  solution. 

(c)  Silver  Solution:  Silver  nitrate  0-25%  in  distilled  water.  In  use,  a  minutt 
quantity  of  ammonia  is  added  until  there  is  is  a  distinct  turbidity  (avoid  excess/ 

Dried  films  (not  fixed  by  heat)  are  fixed  in  (a)  1  minute,  the  fluid  beint 
dropped  on  and  renewed  once  or  twice.  The  preparation  is  then  washe 
thoroughly,  solution  ( b )  is  dropped  on  the  film,  heated  until  steam  rises  an 
allowed  to  remain  about  £  minute.  Again  wash  in  water,  drop  on  solution  ( c 
heat  as  before  and  allow  to  remain  about  \  minute.  Finally  wash  and  dr; 
Spirocheetes  are  dark  brown  or  black,  and  are  easily  found.  This  is  a  goo* 
method. — Muir  and  Ritchie.  It  is  almost  identical  with  the  preceding. 

Congo  Red.  Stained  films  acidified  with  dilute  hydrochloric  acid  as  reli* 
staining  for  bacteria  and  spirochaetes. 

A  small  drop  of  2%  aqueous  congo  red  solution  is  placed  on  the  slide  an 
a  very  small  quantity  of  the  bacterial  culture  or  of  the  exudate  to  be  examine* 
is  mixed  with  it.  The  drop  is  then  spread  out  into  a  tolerably  thick  film.  Alio 
to  dry  and  wash  the  slide  with  1%  hydrochloric  acid  in  absolute  alcohol  and  dr 
in  the  air,  or  films  may  be  spread  and  stained  afterwards  and  treated  with  aci* 
Examine  with  oil  immersion  lens-.  The  background  will  appear  as  a  rule  uniforr. 
Bacteria  vary  somewhat  in  relation  to  the  dye.  Mostly  they  are  clear,  shar 
and  quite  transparent,  but  some  will  take  up  the  dye  and  appear  as  ill-definc 
bluish-black  bodies — this  is  seen  chiefly  in  old  cultures  of  gram-negatr- 
organisms. — T.  H.  C.  Benians,  Brit.  tned.  J.,  ii/ 191 6,  722. 

Gentian  Violet.  The  stain  is  prepared  on  the  lines  of  Gram’s  aniline-viol: 
for  bacteria: — 

Shake  3  ml.  aniline  oil  with  20  ml.  of  distilled  water  for  5  or  10  minut 
and  to  the  filtered  liquid  add  half  its  volume  of  a  concentrated  alcoholic  solutic:  i 
of  gentian  violet.  Fix  smears  by  holding  over  1  %  osmic  acid  solution  for  1  to* 
minutes.  Pour  the  stain  over  the  specimen  and  heat  20  to  30  seconds  over 
flame.  Wash  off  with  water,  dry  and  examine  with  oil  immersion  lens.  Spir 
chaetes  appear  reddish-blue  against  a  rose-coloured  ground,  Sp.  refringe 
being  stained  more  deeply. — Lancet,  i/1911,  321. 
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A  simple  method  of  staining  spirochaetes.  Suspected  material  spread  on 
cover  slides  and  fixed  by  2  /0  solution  of  formaldehyde,  containing  1  %  acetic 
acid,  for  2  to  4  minutes.  Wash  with  alcohol  95%  and  treat  with  saturated 
aqueous  solution  of  picric  acid.  After  10  minutes  wash  in  running  water  and 
stam  with  carbol  gentian  violet  or  Ziehl’s  fuchsine  solution,  when  treponema  are 
stained  either  violet  or  red,  according  to  stain.  Fuchsinp  gives  more  permanent 
stam,  but  violet  coloration  renders  organisms  more  distinctive. — E.  Renaux 
Chem.  &  Drugg.,  ii/ 1 923,  435. 

Lead  Subacetate.  Fix  with  osmic  acid  as  above,  wash  in  water  and  cover 
for  10  seconds  with  a  solution  consisting  of  Liquor  Plumbi  Subacetatis  1 
water  to  100.  Again  wash  and  cover  10  seconds  with  a  10%  aqueous  sodium 
sulphide  solution.  Wash  and  repeat  whole  process  twice.  Apply  osmic  acid 
solution  30  seconds,  wash  and  dry.  Spirochaetes,  cell  debris  and  bacteria 
appear  black. — A.  A.  W.  Ghoreyeb,  J.  Amer.  vied.  Ass.,  May  7,  1910,  per 
Lancet,  i/1911,  32. 

EXAMINATION  OF  UNSTAINED  SPECIMENS 

Dark-ground  Illumination  Ultramicroscope.  Employed  for  demon¬ 
strating  in  a  rapid,  easy  and  certain  manner  the  presence  of  the  living  organism. 
Useful  to  examine  a  scraping  when  it  is  necessary  to  give  an  opinion  on  a  doubtful 
primary  or  secondary  syphilitic  lesion.  Syphilis  cannot,  of  course,  be  excluded 
because  the  organism  cannot  be  detected  on  one  examination. 

The  ultramicroscope  is  a  paraboloidal  immersion-condenser.  The  rays  of 
light  used  are  deflected  so  that  they  converge  obliquely  on  the  object  examined, 
which  appears  as  a  bright  refractive  body  on  a  dark  background.  Transparent 
objects  otherwise  invisible  are  then  easily  seen. 

Sp.  pallidum  seen  thus  is  an  extremely  fine  silvery  spiral.  If  so  focussed  that 
only  the  summits  of  the  spirals  are  illuminated  the  organism  looks  like  a  series 
of  bright  dots,  not  unlike  a  chain  of  streptococci.  It  preserves  its  spiral  form 
during  rest. 

The  technique  of  dark  ground  illumination  is  ably  dealt  with  by  J.  Edwin 
Barnard,  Pres.  Roy.  Microscopical  Socy.,  in  Rep.  med.  Res.  Com.,  No.  19,  1918. 

Sp.  pallidum.  Method  of  demonstrating,  using  dark-ground  illumination 
without  oil.  An  ordinary  achromatic  condenser  used  dry  with  Travis’  expanding 
stop  replaces. — A.  C.  Coles,  Brit.  med.  J.,  ii/1915,  777. 

Sp.  buccalis,  Sp.  refringens,  Sp.  balanitidis  are  much  larger  with  wider 
and  more  open  spirals.  Sp.  refringens  has  only  3  to  5  turns  and  is  usually  blunt 
at  either  or  both  ends.  The  only  spirochaetes  very  like  the  specific  organism 
are:  (1)  Sp.  dentium,  found  in  carious  teeth,  which  is  shorter  (5  to  1 9 p)  and 
coarser,  5  to  15  spirals,  the  wave  length  the  same  as  Sp.  pallidum,  but  depth 
of  wave  is  considerably  less;  (2)  Sp.  pertenuis  Castellani  (yaws);  (3)  Sp.  pseudo¬ 
pallida  Loewenthal  (ulcerated  cancers).  In  the  last  two  the  spirals  are  not  quite 
so  deep  or  regular,  and  in  the  case  of  Spirochata  pertenuis  the  ends  are  often 

twisted  into  rings  or  loops.  .  ,  .  ,  , 

Sp.  pallidum  is  found  below  the  surface  in  the  lymph  only  and  should  be 
sought  at  the  margin  of  the  lesion.  It  cannot  be  detected  in  the  centre  of  an 
ulcerated  or  necrosed  area  where  the  saprophytic  spirochetes  may  be  seen 
in  large  numbers.  The  organism  is  found  in  dhe  largest  numbers  in  mucous 
plaques,  is  constantly  present  in  varying  numbers  in  primary  un  rea  e 
chancres,  and  is  usually  detected  in  the  papular  syphihde  and  in  scraping, 
from  a  recently  removed  enlarged  syphilitic  lymphatic  gland.  .j 

The  margin  of  the  chancre,  papules,  or  mucous  plaque  should  be  gently 
scraped  till  blood  just  begins  to  exude.  The  surface  is  now  dne  w  . 
of  plain  sterile  gauze,  and  then  a  little  blood  or  serum  expresse  Y 
pression  or  by  bandage.  A  small  drop  of  this  is  removed  with  a  p  ver- 

and  mixed  with  a  drop  of  distilled  water  on  a  thin  glass  sli  e.  remains 

glass  is  now  pressed  down  firmly,  so  that  only  a  thin  laye  below 

between  the  slide  and  cover-glass.  A  drop  of  immersio  P  ,  centred. 

the  slide  and  on  the  cover-glass.  The  condenser  must  firs  e  f  COncentric 

This  can  easily  be  done  with  a  low  objective  (1  m.  or  3  in.)  3 


■oscope  mirror.  Alter  tne  slide  nas  uecu  surface  of  slide, 

is  a  layer  of  oil  between  the  ultramicroscope  and  the  ,  racked  up  or 

and  after  the  object  is  focussed,  the  ultramicroscope  must  be  racked  up 
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down  and  the  mirror  adjusted  till  bright  illumination  with  dark  background 
is  obtained. 

General  or  local  treatment  has  a  marked  effect  on  the  number  of  treponemata 
found,  and  the  organisms  tend  to  disappear  after  a  few  weeks  from  th 
site  of  the  primary  inoculation,  even  without  treatment.  Antiseptics  must  no* 
have  been  previously  applied  to  the  sore. 

Comparison  with  other  Spirochcetes.  Sp.  refringens  under  dark-groun« 
illumination  is  seen  to  shoot  rapidly  backwards  and  forwards  in  a  straight  lin 
and  when  not  rotating  so  actively  is  often  seen  to  squirm  its  way  by  corkscrew 
movements,  pushing  blood  corpuscles,  bacilli,  etc.,  aside.  Serum  obtained  b^ 
swabbing  is  preferable  for  examination  to  scrapings.  Stitt  says:  “While  th 
rotary  movement  of  Sp.  pallidum  is  rapid,  it  does  not  move  across  the  field  wit! 
the  speed  of  other  spirochaetes.  Thus  Sp.  refringens ,  commonly  present  in  genita 
ulcerations,  quickly  traverses  the  field  and  shows  more  widely  separated  spirals- 
The  pallidum  shows  a  continuity  of  its  spirals  while  in  motion,  but  when  a 
rest  often  shows  the  appearance  of  a  series  of  silvery  dots  or  dashes.  Man 
individuals  show  a  bend  in  the  long  axis.” 

In  staining  with  Giemsa's  stain  (diluted  1  in  8)  at  least  12  hours  is  best.  1 
the  Indian  ink  method  at  least  twice  the  volume  of  Indian  ink  to  the  drop  c 
serum.  Spirochaetes  are  more  constantly  present  in  condylomata  and  mucoin 
patches  and  far  less  constantly  present  in  papular  secondary  skin  eruptions  tha 
in  primary  sores.  Dark-ground  illumination  is  the  best  method. — Brit.  med.  J 
ii/1911,  1283. 

Noguchi’s  Method  of  Diagnosis  of  Syphilis. — ( Distinguish  from  th 
Noguchi  modified  W assermann.)  Boil  two  parts  of  the  cerebrospinal  flui 
with  5  parts  of  a  10%  solution  of  butyric  acid  in  normal  saline  for  a  few  second 
then  add  one  part  of  normal  sodium  hydroxide  and  again  boil  briefly.  A  fiocculer 
or  granular  precipitate  is  obtained  on  standing  (in  parasyphilitic  affections 
due  to  presence  of  a  globulin.  The  test  distinguishes  general  paralysis  fror: 
other  forms  of  insanity  not  associated  with  meningo-encephalitis. 

Examination  of  Dried  Serum. — The  blood  is  collected  in  the  usual  wai 
in  a  bent  Wright’s  Tube,  and  allowed  to  coagulate.  A  definite  quantity  of  th 
serum  is  pipetted  off  and  allowed  to  dry  on  blotting  paper.  This  can  then  h 
treated  with  normal  saline  and  made  up  to  its  original  volume  for  conductir 
the  test. 

WASSERMANN  REACTION. 

Complement-Deviation  Reaction  for  the  Diagnosis  of  Syphil 

(Wassermann,  Neisser  and  Bruck). 

The  reaction  was  elaborated  by  Wassermann  on  the  principle  of  the  Borde 
Gengou  reaction  (1901).  The  Bordet-Gengou  reaction  is  that  which  occu 
when  antigen,  specific  antibody  and  complement  are  exhibited  together.  P 
Wassermann  was  not  able  to  use  a  culture  of  the  Sp.  pallidum  he  made  u 
of  an  extract  of  syphilitic  foetus  tissue  rich  in  spironemata.  Subsequent  wor 
showed,  however,  that  the  reaction  was  not  a  true  Bordet-Gengou  reactio 
was  not  truly  specific,  and  did  not  depend  on  an  interaction  between  tH 
spironemata  and  a  specific  anti-spironemal  antibody,  but  was  due  to  an  alters 
condition  in  the  serum  of  a  patient  during  the  active  stage  of  infection,  whereb 
on  the  addition  of  various  lipoidal  substances  an  alteration  occurred  whk 
caused  complement  to  be  interfered  with  in  its  activity.  Modifications  usiir 
“antigen”  extracted  from  normal  organs  are  now  employed  to  a  large  exter 
For  the  reaction  are  required: 

(1)  Antigen,  which  is  usually  an  alcoholic  extract  of  normal  heart  to  whk 
some  cholesterin  has  been  added. 

(2)  A  haemolytic  system,  usually  anti-sheep,  requiring  sheeps’  red  ce 
and  rabbit  serum  from  a  rabbit  immunised  against  sheeps’  red  cells. 

(3)  Complement  obtained  in  guinea-pig  serum. 

(4)  Serum  of  patient,  and  controls  of  normal  and  syphilitic  sera.  The 
sera  should  be  inactivated  by  heating  for  30  minutes  at  55°  to  56°  before  us- 

The  only  reliable  test  is  when  the  constituents  for  the  reaction  have  all  be 
derived  from  separate  sources  and  can  be  accurately  standardised.  The  so-call 
rapid  clinical  methods  are  valueless. 

Washed  Sheep  Corpuscles  are  prepared  from  the  fresh  blood  by  removi: : 
fibrin  by  clotting — rapidly  stirring  at  the  time  of  drawing  from  the  anim. 
Centrifuge  with  a  powerful  centrifuge  and  pipette  off  the  serum.  Add  norm 
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saline  solution  and  again  centrifuge  several  times,  and  finally  dilute  with 
narmal  saline  solution  making  approximately  a  10%  suspension  of  the  corpuscles 

Methods  of  carrying  out  the  Wassermann  Reaction.  The  methods 
of  performing  the  test  are  legion,  but  the  principles  involved  are  but  slightly 
different  from  those  in  connection  with  the  complement  fixation  test  in  general. 
Three  agents  are  involved  in  the  actual  reaction,  antigen,  patient’s  serum  and 
complement.  When  these  have  been  allowed  to  react  for  a  suitable  period  (1  hour 
at  37°)  or  overnight  in  the  icebox,  sensitised  red  cells  are  added  and  the  mixture 
incubated  for  1  hour  at  37°.  This  determines  the  presence  or  absence  of 
haemolysis,  indicating  the  presence  or  absence  of  unabsorbed  complement.  To 
establish  a  positive  reaction  it  must  be  shown:  ( a )  that  the  patient’s  serum 
alone  absorbs  no  complement,  or  at  the  most  but  a  small  fraction  of  it;  ( b )  that 
the  same  is  true  of  antigen;  (c)  that  the  mixture  of  serum  and  antigen  absorbs  an 
amount  of  the  complement  greatly  in  excess  of  the  sum  of  the  small  amounts 
absorbed  by  the  individual  reagents  separately. 

There  are  three  variables  involved  in  the  reaction-— antigen,  serum  and 
complement.  Quantitative  results  may  be  obtained  by  keeping  two  of  these 
constant  and  varying  the  third. 

Topley  and  Wilson  prefer  the  method  whereby  the  antigen  and  complement 
remain  constant  and  the  variable  third  is  the  patient’s  serum.  The  serum  is 
tested  with  dilutions  of  1  :  2-5,  1:5,  1:10,  1  :  20  and  1  :  40.  This  gives  a 
direct  measure  of  the  concentration  of  the  Wassermann  body  in  the  serum  under 
test.  The  serum  control  is  put  up  with  the  largest  amount  of  serum  employed 
in  the  actual  test,  and  it  is  necessary  to  standardise  the  complement. 

NOTATION.  With  the  large  number  of  methods  employed  there  are,  of 
necessity,  many  notations.  Some  use  -\ — I — I — h,  H — I — f ,  ,  + ,  H  >  and 

to  indicate  strongly  positive,  positive,  moderately  positive,  weakly  positive, 
doubtful,  and  negative  results  respectively.  Others  employ  numerals  from 
0  to  4  to  indicate  the  amount  of  haemolysis  in  the  various  tubes  of  the  reaction; 
thus  Kolmer  uses  4  4  4  4  4  to  indicate  a  strong  positive,  4  4  0  0  0  to  indicate 
a  moderate  positive,  and  0  0  0  0  0  to  indicate  a  negative.  Nevertheless  it  is 
desirable  that  a  brief  written  note  be  added  such  as  definitely  positive, 
“doubtful”  or  “definitely  negative.”  . 

Varying  amounts  of  blood  serum  are  required  for  the  carrying  out  ol  the 
W.R.  according  to  the  method  employed.  1  ml.  of  blood  or  0  25  ml.  of  serum 
is  the  minimum  quantity  but  5  to  20  ml.  of  blood  and  an  ample  supply  of  serum 
enables  the  test  to  be  repeated  if  necessary  and  confirmed.  Generally  speaking 
the  blood  may  easily  be  obtained  by  venepuncture  or  simply  by  milking  the 


inger  or  lobe  of  the  ear.  _  ,  u, 

For  further  details  of  reliable  methods  of  carrying  out  the  Wassermann 

leaction  see  Spec.  Rep.  Ser.  med.  Res.  Comm.,  1921,  No.  14. 

Interpretation  of  Results  .  ,  .  rp 

Interpretation  of  the  Wassermann  Reaction  in  adults.  1 .  F.  Usmond, 

> ancet ,  ii/ 1 929,  677.  , 

The  reaction  only  of  value  when  interpreted  in  conjunction  with i  other 
indings.  A  single  negative  of  little  value  in  Presence  of  %st™e  fadings, 
io  evidence  of  cure. — R.  A.  Kilduffe,  J.  trop.  Med.  ( Hyg .),  >  • 

The  reaction  in  the  child  at  birth  is  in  close  agreement  with _  that  ol  the 

nother,  but  during  the  first  few  weeks  of  hie  the  majori  y  negative  to 

nth  a  positive  reaction  lose  that  reaction,  and  not  only 'ears. 
Vassermann,  but  fail  to  develop  clinical  signs  of  syp  n  Hiavnostic  value 
l  positive  reaction  in  new-born  intants  is  therefore  foloeical  data 

nd  the  incidence  of  congenital  syphilis  is  much  ess  arrmired  or  less 
idicate.  High  incidence  of  syphilis  in adu Its  due  ei  ie  .  chiefly*  seen 

robably,  to  late  congenital  syphilis.  Effects  of  syp  i  is  remature  still- 

i  later  months  of  pregnancy,  leading  to  premature  i  definitely  only 

irth.  The  diagnosis  of  syphilis  in  the  new-born  cm  be  mj 
fter  careful  review  of  clinical,  serological  and  p  &  Spec  Rep  Ser. 

ruickshank,  Child  Life  Investigations:  Maternal  Syphilis  etc  Np  •  P 

red.  Res.  Conn.,  Land.,  No.  82,  1934;  Brit,  med  J.,  i/19Z4, 

reaction 

>SUnles^s 'both  mother" and  ^ave^  a^posff ive^^sse^mann^eactmn^^r  ^>ofih 

iave  a  negative  Wassermann,  the  mother  should  not  be  allowed 
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child  direct,  but  the  milk  is  not  contagious  and  if  the  mother  is  diseased  tb 
milk  may  be  drawn  off  into  a  sterile  bottle  and  fed  to  the  child  with  impunity  .- 
J.  J.  Abraham,  Brit.  med.  J.,  ii/1932,  237. 

Doubts  as  to  value  of  the  reaction.  Because  the  Complement  Deviatioj 
Test  may  be  -r  it  is  inaccurate  to  say  the  case  is  syphilis. — A.  S.  Leyton,  Bri 
med.J.,  i/1918,  523. 

The  test  is  not  so  reliable  in  women  as  in  men.  While  it  can  generally  b 
assumed  that  a  positive  reaction  in  a  pregnant  woman  means  syphilis,  it  cannc 
be  assumed  that  a  negative  reaction  means  absence  of  syphilis  or  successfi, 
treatment,  as  30%  of  congenital  syphilitic  children  are  born  to  mothers  with 
negative  Wassermann.  If  a  woman  has  once  had  syphilis,  as  long  as  she  is  capabl 
of  bearing  children,  such  children  may  be  syphilitic,  but  if  a  woman  is  treate 
through  each  pregnancy  exactly  the  same  as  if  she  has  just  acquired  the  diseas 
her  chances  of  having  a  healthy  baby  are  almost  as  good  as  those  of  a  nor 
infected  woman — except  where  she  has  a  persistently  positive  C.S.F.  Wasserman. 
in  spite  of  treatment. — J.  J.  Abraham,  Brit.  med.  J.,  ii/1932,  239. 

Parasyphilitic  Conditions  in  Relation  to  the  Reaction.  TP 
IV. R.  in  blood  and  spinal  fluid  is  often  valuable  in  confirming  a  diagnose 
of  early  tabes ,  but  as  a  guide  to  progress  and  further  treatment  it  is  imreliable ,  c. 
one  frequently  finds  actively  progressing  tabes  with  a  history  of  syphilit 
infection  despite  a  negative  reaction  in  both  blood  and  fluid. — C.  P.  Symond 
Modern  Technique  in  Treatment,  Vol.  II,  p.  40. 

Routine  cerebrospinal  fluid  examination  in  diagnosis  of  nervous  diseas 
Cell  counts,  protein  content,  Wassermann  reaction,  colloidal  gold  test.— 
A.  Douglas  Bigland,  Lancet,  ii/ 1 920,  687. 

Cerebral  Syphilis. — A  definitely  positive  W.R.  indicates  infection — 
negative  result  is  not  always  of  value.  In  tabes,  a  negative  reaction  in  the  bloc 
is  by  no  means  uncommon  during  a  quiescent  phase;  even  in  the  spinal  flub 
the  reaction  is  sometimes  negative.  In  cerebral  syphilis,  when  the  disease 
progressive,  a  +W.R.  in  the  blood  can  almost  always  be  obtained.  In  tb 
cerebrospinal  fluid  the  reaction  may  be  +  or  —  . — G.  Riddoch,  Lancet,  ii/ 1923, 

According  to  McDonagh  the  reaction  is  positive  in  40%  of  primary  case 
97%  of  untreated  secondary  cases,  and  70%  of  tertiary  cases. 

Noguchi  gives  the  following  figures  as  indicating  the  percentage  of  positb 
W.R.  as  determined  by  various  serologists:  Primary  syphilis,  69-8;  seconda 
syphilis,  89-4;  tertiary,  78T;  hereditary,  94-5;  cerebrospinal,  47-6;  gener 
paresis,  88T;  tabes  62-66.  With  cerebrospinal  fluid  general  paresis  gave  9? 
tabes  56-2  and  cerebrospinal  syphilis  19. 

Lange's  Colloidal  Gold  Test,  see  Cerebrospinal  Fluid  Examination,  p.  352_ 

Influence  of  Drugs  on  the  Reaction.  Potassium  iodide  and  the  ear 
arylarsonates  (sodium  aminarsonate,  Atoxyl  and  Soamin)  seem  to  have  little, 
any,  action  on  the  reaction. 

Emery  finds  that  mercury  itself  inhibits  the  reaction. — Lancet,  i/191 
595. 

Casoni  took  16  individuals,  12  of  whom  were  definitely  non-syphilitic,  air 
4  suffering  from  syphilis,  and  observed  their  reaction  to  the  test  before  and  aft: 
giving  the  following  drugs:  iron  citrate,  sodium  arsenate,  strychnine,  guaiacc 
sodium  glycerophosphate,  and  quinine.  In  the  twelve  non-syphilitic  cases  ti 
Wassermann  reaction  was  negative  both  before  and  after  treatment.  In  the 
syphilitics  one  remained  unaffected  by  treatment,  the  reaction  being  positi 
all  the  time.  Of  the  remaining  3,  in  one  the  reaction  disappeared  complete 
under  arsenic,  and  in  the  other  2  it  was  much  less  marked.  Quinine  abolished 
entirely  in  one,  while  it  did  not  modify  it  in  the  others.  It  was  only  the  quini:: 
and  arsenic  which  modified  the  reaction,  and  this  not  in  every  case.  Iro» 
strychnine,  guaiacol,  and  glycerophosphate  had  no  effect. — Brit.  med.  J .  Epi 
i/1911,  24. 

Subcutaneous  injection  of  1  mg.  adrenaline  hydrochloride  prevents  reacti« 
giving  rise  to  a  false  “positive”  W.R. — Indian  J.  med.  Res.,  July  1925,  p> 
J .  Amer.  med.  Ass.,  ii/ 1925,  1432. 

General  References  to  the  Reaction 
B.M.A.  (1910)  Discussion  on  Complement  Deviation  methods  in  Dia< 
NOSIS;  Prof.  Wassermann’s  paper. — Brit.  med.  J.,  ii/ 1910,  323,  1427. 

Wassermann ’s  (original)  test.  For  a  good  description  see  Brit ,  med.  </,,  ii/ 1 91 
1504. 
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Rationale  of  Wasserrnan  reaction.— J.  E.  R.  McDonagh,  Lancet ,  ii/1921,  1319. 

Method  of  procedure  for  large  number  of  tests.— P.  Fildes  and  J.  McIntosh 
Lancet,  n/1916,  751.  ’ 

A  quick  method  of  performing  with  small  quantities  of  serum. — F  E  Tavlor 
Lancet,  i/1918,  19.  ’ 

Serological  tests  for  syphilis  with  very  small  amounts  of  patients’  serum 
Describing  how  with  0-15  ml.  of  serum,  which  is  obtainable  from  as  little  as 
0-5  ml.  of  blood  a  Wassermann  reaction  and  three  flocculation  tests  can  be 
carried  out.— E.  J.  Wyler,  Rep.  publ.  Hlth  med.  Subj.,  Lond.,  No.  74,  per 
Brit.  med.  J.,  ii/1934,  953. 

Chemistry  of  Wassermann  reaction.  The  bodies  responsible  for  the  + 
syphilis  reactions  are  solely  contained  in  the  euglobin  group  of  proteins.  The 
haemolytic  bodies  in  haemolytic  amboceptor  are  chiefly  contained  in  the  pseudo¬ 
globulin  group. — Brit.  med.  J.  Epit.,  ii/ 1922,  44. 

Surface  tension  due  to  the  alcohol  used  in  making  the  antigen  thought  to  be 
the  important  factor  in  the  Wassermann  reaction.  The  alcohol  itself  is  the 
antigen. — V.  B.  Nesfield,  Lancet,  i/1917,  18. 

Effect  of  malaria  on  the  reaction  in  syphilis.  Chronic  malaria  has  no  appreciable 
effect  on  reaction.  Acute  malaria  has  the  effect  of  increasing  the  anti-com¬ 
plementary  powers  of  this  serum.  Pyrexia  due  to  non-malarial  infection  has  no 
effect  on  reaction. — E.  H.  R.  Altounyan,  Lancet,  i/1924,  73. 

Serum  diagnosis  in  Syria — an  account  of  work  undertaken  to  estimate  value 
of  serological  tests  in  syphilis,  tuberculosis,  dysentery,  typhoid  and  typhus. 
An  analysis  of  2868  cases. — ibid. 


OTHER  SEROLOGICAL  TESTS 

Sachs-Georgi  Reaction.  Mix  a  1  in  5  alcoholic  extract  of  heart  muscle 
(beef,  human,  or  guinea-pig),  with  2  parts  of  alcohol,  and  to  10  ml.  of  this  add 
0-45  ml.  of  1%  cholesterol  solution.  (The  proportions  may  have  to  be  varied.) 
Dilute  with  5  parts  of  normal  saline  solution,  taking  care  that  no  precipitation 
occurs  and  that  the  dilution  does  not  become  cloudy.  Inactiyate  patient’s 
serum  by  heating  for  ^  hour  in  a  water-bath  at  55°  and  dilute  with  9  parts  of 
normal  saline  solution.  Place  1  ml.  of  the  diluted  serum  in  a  test-tube  and  add 
0*5  ml.  of  the  diluted  antigen.  As  antigen  control,  mix  0-5  ml.  of  diluted  antigen 
with  1  ml.  of  normal  saline  solution  (0-85%)  and  as  serum  control  mix  1  ml. 
of  diluted  serum  with  0-5  ml.  of  normal  saline  solution  and  alcohol  mixed  in 
the  proportion  of  5  to  1.  A  known  positive  and  a  known  negative  serum  are 
used  for  control.  Incubate  test-tubes  for  18  to  20  hours. 

Interpret  with  an  agglutinoscope  after  18  to  24  hours.  The  antigen  control 
should  be  absolutely  clear,  and  if  the  serum  control  shows  any  precipitation 
repeat  the  test.  Distinct  light  particles  against  the  dark  background  mdicate 
positive  reaction — negative  sera  are  entirely  clear  or  slightly  opalescent.  Strongly 
positive  reactions  show  up  within  2  or  3  hours  in  the  incuoator  and  can  e  rea 
microscopically. 

Cerebrospinal  fluid  should  be  used  undiluted  in  1  to  1  -5  ml.  amounts. 
Stitt,  p.  250-252. 

Results  closely  approximate  data  from  Wassermann  reaction.— W.  R.  Logan, 
Lancet,  i/1921,  14.  . 

Compared  with  Wassermann  tests.— T.  Taniguehi  and  N.  Yoshinare,  Bnt. 
med.  J.,  ii/1921,  239.  See  also  P.  Parthasarathy  and  co-workers,  Bnt.  med.  J ., 
i/1922  594. 

Quicker  working  and  a  higher  degree  of  sensitiveness  effected 

highly  concentrated  extracts.  The  old  S.-G-R-(  n11: rc  reaction.— 

or  slow  reaction,  and  the  new  modification,  the  Citochol,  q  ^ 

per  Prescriber,  1929,  275.  “ Citochol ”  more  sensitive  than  the  old  S.-G.R.  but 

useless  for  testing  spinal  fluid. — ibid. 

Meinicke’s  Third  Modification  of  this  test  uses  an  alcoholic,  non-c 
sterolised  horse-heart  extract  for  antigen. 

Meinicke  now  uses  a  larger  amount  of 3°  5  o°  sdfsolutionf  containing 
of  horse-heart  muscle,  dilutions  being  made  with  o  temnerature  .of  20°. 
sodium  carbonate,  and  the  reaction  is  earned  out  at  a' te  ^ 

When  positive,  the  mixture  becomes  clear— slightly  positive,  opalescen 

negative,  turbid. — per  Prescriber ,  1929,  273. 
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Sigma  (2-’)  Reaction. — “S.R.”  (Dreyer  and  Ward,  Lancet ,  i/1921,  956 
Instead  of  five  variables  there  are  only  two.  An  antigen  which  is  a  mixture 
an  acetone-free  alcohol-soluble  heart  extract  and  cholesterin  is  used.  Flocculati« 
after  9  hours  at  37°  is  a  +  reaction. — A.  F.  Rook,  Lancet,  i/1922,  118. 

It  is  well  worth  while  to  use  the  Sigma  rest  and  the  W.R.  in  conjunction 
as  neither  singly  gives  a  true  result  in  every  case. — J.  Menton,  Lractitioru 
ii/ 1 924,  379. 

Apparatus  for  the  Sigma  reaction. — J.  W.  Bigger,  Lancet,  ii/ 1 924,  742. 

The  S.R.  perhaps  more  sensitive  than  the  various  modifications  of  the  W. 
It  is  of  high  specificity  and  permits  one  to  follow  the  results  of  treatment.  Soi : 
factors  influencing  the  flocculation  methods  of  Dreyer-Ward  and  Sachs-Geor^ 
— I.  R.  Morch,  Lancet,  ii/ 1 924,  58. 

Comparison  of  Sigma  and  Wassermann  Reactions.  The  S.R.  appeal 
to  be  of  as  great  diagnostic  value  as  the  W.R.  The  technique  of  S.R.  is  simple 
but  reading  of  results  requires  greater  care  and  experience.  In  the  study 
syphilitics  undergoing  treatment  S.R.  is  undoubtedly  the  method  of  choic 
In  serum  diagnosis  of  syphilis,  both  methods  should  be  used  in  elucidation 
difficult  cases. — E.  H.  R.  Altounyan,  Lancet ,  i/1924,  73. 

Sigma  reaction  results. — P.  H.  Jones,  Brit,  med  J.,  i/1925,  821. 

By  means  of  the  Sigma  reaction  it  is  possible  to  estimate  with  a  high  degr 
of  accuracy  the  amount  of  reacting  substance  in  the  serum  of  cases  of  syphil 
the  probable  error  of  any  single  determination  being  about  6%,  as  compar- 
with  an  average  deviation  in  the  case  of  the  Wassermann  reaction  of  24%. 
P.  H.  Jones,  Brit.  med.  J .,  i/1925,  821. 

Kahn  Test.  To  a  1  in  5  alcoholic  beef-heart  extract  add  4  mg.  cholester 
to  each  ml.,  a  similar  amount  of  extract  being  retained  as  a  non-cholesterolis^ 
antigen  control.  Dilute  the  alcoholic  antigen  with  normal  saline  solution  (0  •  85 
in  proportion  of  1  to  2,  and  the  cholesterolised  antigen  in  the  proportion  of  1 
3.  Pipette  1  ml.  of  alcoholic  antigen  into  a  small  test-tube,  add  2  ml.  of  ss 
solution,  and  mix  rapidly.  The  resultant  opalescent  mixture  is  ready  for  us 
Dilute  the  cholesterolised  antigen  similarly,  using  3  ml.  of  salt  solution;  tl 
has  a  tendency  to  precipitate,  and  is  best  kept  in  the  incubator  when  not  in  us 
Dilutions  should  be  freshly  made  and  not  used  until  ^  hour  after  dilution. 

Place  in  each  of  2  agglutination  tubes  0-3  ml.  of  undiluted  inactivated  patienn 
serum.  To  the  first  tube  add  0-05  ml.  of  diluted  non-cholesterolised  antige 
and  to  the  second  the  same  quantity  of  diluted  cholesterolised  antigen;  agitai 
vigorously.  Strongly  positive  sera  may  show  definite  precipitation,  particular 
with  the  cholesterolised  antigen.  To  bring  out  precipitation  in  weaker  sen- 
place  test-tubes  overnight  in  incubator  at  37°.  Read  results  next  morning 
follows: — (1)  Precipitation  consisting  of  one  or  more  large  clumps  is  denote 
by  +  +  +  + ;  (2)  a  large  flocculent  precipitation  by  +  +  +  ;  (3)  moderate-siz* 
flocculi  or  granules  by  +  +;  (4)  small-sized  flocculi  or  granules  by  +;  (5)  fi 
flocculi  or  granules  by  ±;  (6)  negative  precipitation  by—. — Stitt.  (Son; 
details  have  since  been  altered.) 

Comparison  of  Kahn  and  Wassermann  Reactions .  A  comparison 
the  Kahn  and  Wassermann  tests. — T.  E.  Osmond  and  D.  McClean,  Brit,  me 
J.,  i/1924,  617. 

Wassermann,  Sachs-Georgi  and  Khan  tests  compared. — Brit.  med.  J .  Epi 
ii/ 1924,  16. 

Comparison  of  Kahn  reaction  with  Wassermann  test  in  29,000  cases  shown 
that  the  Kahn  test  gave  fewer  false  reactions  and  consistently  appeared  mo- 
delicate,  especially  in  early  cases  and  cases  following  treatment. — Amer. 
Syph.,  per  J.  Amer.  med.  Ass.,  ii/ 1 925 ,  65. 

A  series  of  2500  cases  clinically  free  from  syphilis  gave  2493  negative  reactio: 
by  Kahn  test. — per  J.  Amer.  med.  Ass.,  ii/ 1 925,  1428. 

Kahn  test  gaining  in  popularity.  A  more  rapid  and  dependable  test  than  tl 
Wassermann;  has  replaced  the  latter  in  the  Michigan  Department  of  Plealt 
— J.  Amer.  med.  Ass.,  ii/ 1925,  1733. 

Kahn  test  superior  to  Wassermann. — U.S.  Nav.  med.  Bull.,  Nov.,  1925,  p 
J.  Amer.  med.  Ass.,  ii/ 1925,  1916. 

Of  9  tests  applied  simultaneously  to  600  sera  the  Wassermann  was  the  mo: 
deficient  in  sensitivity  (66%),  with  the  Sachs-Georgi  next,  the  best  being  tl 
Meinicke  reactions  with  a  sensitivity  of  81-7%  to  90*3%.  The  only  complete: 
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specific  test  was  the  routine  Kahn.  Of  the  6  tests  applied  simultaneously  to 
380  fluids  the  most  sensitive  was  the  Kahn,  whilst  the  Wassermann  was  much 
less  so.  In  view  of  the  fact  that  the  Wassermann  test  on  blood  is  the  most 
difficult,  the  least  sensitive,  and  not  the  most  specific,  one  can  but  deplore  that 
there  should  be  such  a  desperate  clinging  to  the  Wassermann  even  to-day 
especially  in  public  medicine.  Even  for  spinal  fluid  examinations  the  Kahn  is 
vastly  superior. — J.  E.  Nicole  and  E.  J.  Fitzgerald,  Lancet ,  i/1934,  652. 


Kline’s  Microscopic  Slide  Precipitation  Test 

Apparatus .  Ordinary  microscopic  slides  are  washed  in  soap  and  water  and 
rinsed,  allowed  to  remain  in  95%  alcohol  for  a  short  time,  dried  and  flamed. 
Four  paraffin  rings  (with  an  inside  diameter  of  11  mm.  to  12  mm.)  are  made  on 
one  surface  by  transferring  a  small  amount  of  hot  paraffin  on  a  stiff  wire  (gauge 
19)  wound  with  thread  (or  hat  wire)  bent  to  the  form  of  a  circle. 

The  pipettes  for  delivering  the  sera  are  1  ml.  pipettes  graduated  in  0-01  ml. 
Those  for  the  antigen  have  the  ends  drawn  out  so  that  each  drop  of  antigen 
dilution  equals  0-015  ml.  The  diameter  of  the  tip  over  all  is  about  1-25  mm. 

Vials  for  preparing  the  antigen  dilution  as  used  by  Kahn. 

A  humidor  cover  consisting  of  a  wooden  lid,  16J  in.  by  4  in.  by  li  in.  inside 
diameter,  with  a  moistened  blotter  fastened  in  place  with  thumb  tacks. 

Antigen.  The  antigen  and  antigen  dilution  are  prepared  as  for  the  Kahn 
test.  The  antigen  titration  likewise  is  done  as  for  the  Kahn  test.  The  antigen 
dilution  should  be  made  up  just  before  pipetting  the  sera.  Some  antigen  dilutions 
have  been  found  to  work  only  within  15  minutes  of  their  preparation. 

Sera.  Obtained  as  for  the  Wassermann  test,  and  heated  to  56°  for  30  minutes. 


The  Test.  Into  each  ring  0-06  ml.  of  the  undiluted  serum  to  be  tested  is 
delivered  from  a  pipette.  It  is  advisable  to  work  with  not  more  than  twelve 
sera  (three  slides)  at  a  time.  After  all  the  sera  are  pipetted,  1  drop  of  Kahn’s 
antigen  dilution  (0-015  ml.)  is  allowed  to  fall  into  the  serum  in  each  ring.  After 
all  the  antigen  is  pipetted,  the  small  amount  in  each  ring  is  evenly  distributed 
by  rapidly  stirring  the  mixture  with  a  tooth  pick.  The  slides  are  then  placed 
below  the  humidor  cover  and  allowed  to  remain  at  room  temperature  for  10 
minutes.  The  first  slide  is  then  removed,  rocked  for  about  60  seconds  and  read 
immediately.  The  readings  are  made  through  the  microscope  (16  mm.  objective, 
10  or  12-5  eye-piece)  with  the  light  cut  down  as  in  studying  urinary  sediments, 
and  recorded  in  terms  of  pluses  according  to  the  size  of  the  clumps.  /I  he  test 
should  be  done  in  duplicate,  different  antigens  being  used.  B.  S.  Kline  and 
A.  M.  Young,  J.  Amer.  med.  Ass.,  i/1926,  929. 


The  Kline  test  is  of  most  value  as  an  eliminating  test  for  the  exclusion  of 
syphilis  and  for  test  of  cure  rather  than  for  diagnosis.— -T.  E.  Osmond  and 
K.  E.  Hughes,  Lancet,  i/1931,  130. 

Chief  value  of  Kline  test  is  in  later  stages  of  syphilis  under  treatment;  in  cases 
e.g.,  interstitial  keratitis,  where  it  is  especially  important  that  sypnilis  s  ou 
be  excluded;  and  as  a  general  supplement  to  Wassermann  reaction.  It  is  rela¬ 
tively  simple,  rapid  and  inexpensive  and  only  a  very  small  quantity  of  serum  is 
required.  The  antigen-emulsion  retains  its  efficiency  for  a  relatively  short  time 
only — hence  the  test  is  suitable  only  for  use  in  laboratories  where  arge 
of  sera  are  examined  at  one  time. — W.  V.  MacFarlane  and  J.  orma  , 
med.  J.,  i/1935,  469.  .  , 

Vernes  Flocculation  Test.  Depends  on  a  flocculation  heart 

patient’s  serum  and  a  special  reagent,  “Perethynol,  prepare  r  reavent 

muscle  by  means  of  ethylene  chloride  and  alcohol.  A  suspens  decree  of 

in  saline  is  flocculated  in  the  presence  of  syphilitic  antibody .and i  the  degree  of 

haemolysis  ascertained  by  a  special  photometer,  the  resu  g  Municipality 

titatively  in  definite  figures.  The  only  test  officially  recognise  ‘  impossible 

of  Paris  and  the  French  Government.  Individual  err°r„ra  ™  °eSts  _ 

More  mathematically  accurate  than  either  the  Wassemian  { / 1928  376. 

per  Prescriber,  1928,  264;  see  also  E.  Oftenheim,  .  ’  f  „  Q1  Jnpnsi0n 

Hinton  Test.  Consists  of  an  ‘'agglutination”  by  syp  jl^a^race^f  the  alcohol- 

«;  £ 

Was  s  e rm an n. — j ,‘h! ' F^uson  and  E.  G  Gretnfield.  Brit.  med.  J..  i/1929,  494. 
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General  References  to  Syphilis 

For  brief  details  of  the  Venereal  Disease  Act,  1917,  see  Vol.  I.,  p.  1014. 

Combating  venereal  disease  in  Great  Britain. — Col.  L.  W.  Harrison,  Lance - 
i/1925,  1216. 

Anti-venereal  Campaign.  In  syphilis,  the  indications  are  that  the  Act  h;. 
been  attended  by  a  considerable  measure  of  success.  The  majority  of  person 
infected  with  syphilis  in  this  country  resort  to  the  treatment  centres  and  th 
returns  from  these  centres  show  a  maximum  of  42,805  in  1920,  falling  to  21,52: 
in  1933.  Syphilis  is  not  being  transmitted  so  freely  as  in  the  past  to  wives  c 
offspring,  the  registered  mortality  rate  from  syphilis  in  infants  having  falle 
steadily  from  the  maximum  of  2-03  in  1917  to  0-40  per  1000  in  1933.  Anothe 
effect  is  evident  in  the  scarcity  of  cases  nowadays  showing  severe  external  sigr 
of  the  disease. — Rep.  med.  Offr  Minist.  Hlth,  Lond.,  1933,  141. 

In  Paris  syphilis  is  on  the  increase.  The  number  of  cases,  which  fell  regular! 
from  1920  to  1924,  began  to  rise  in  1925  and  in  1927  was  back  to  the  192 
figure. — Lancet ,  ii/ 1928,  826. 

The  possibility  of  an  infection  with  syphilis  taking  place  through  the  perfon 
mance  of  a  p.m.  examination  is  an  established  fact  and  syphilis  must  now  b 
included  among  the  diseases  with  which  pathologists  may  become  infected.— 
per  J .  Amer.  med.  Ass.,  ii/ 1 928,  263. 

Query’s  Serum.  Dose :  Injection,  subcutaneously  or  intramuscularly  c 
25  ampoules,  one  a  day  for  25  consecutive  days,  ordinarily  it  is  not  necessar 
to  renew  the  treatment.  This  preparation  is  made  by  immunising  monkeys  wit 
a  “polymorphous  bacterium”  isolated  from  a  syphilitic  affection. 

Relief  of  symptoms. — J.  Dobriansky,  J.  H.  Sequeira  and  T.  Thompson 
Lancet,  i/1920,  903.  Two  cases  unaffected  and  8  cases  out  of  9  (intramusculs 
use)  improved. — Brit.  med.  J.,  ii/ 1 922,  624,  635. 

Tetanus.  For  general  information  and  references  to  literatur 
see  Vol.  I,  p.  923. 

Tetanus  Antitoxin.  Standard.  The  international  standar 
is  a  sample  of  dried  antitoxin  kept  in  the  Serum  Institute  a 
Copenhagen.  The  British  Standard,  which  has  been  very  carefull 
compared  with  the  international  standard,  is  kept  in  the  Nations 
Institute  for  Medical  Research,  Hampstead. 

The  Unit.  The  unit  is  the  specific  antitoxic  activity  presem 
in  a  fixed  weight  of  the  international  standard.  The  British  unn 
is  the  same  as  the  international  unit,  but  the  American  unit  hat 
twice  the  amount  of  activity  represented  by  the  international  unit 

Method  of  Standardisation.  To  estimate  unknown  samples  of  antitoxir 
a  test  toxin  is  first  prepared.  Tetanus  toxin,  unlike  diphtheria  toxin,  can  b 
prepared  as  a  stable  dry  powder  by  growing  Bacillus  tetani  in  broth  in  th 
absence  of  air;  the  organisms  in  the  broth  are  killed  and  the  broth  is  filterec 
When  this  sterile  filtrate  is  saturated  with  ammonium  sulphate,  a  precipitate  : 
formed  which  can  be  dried  and  powdered.  This  can  be  preserved  in  seale 
ampoules.  Mixtures  of  toxin  and  the  standard  antitoxin  are  first  made  in  orde 
to  find  the  smallest  quantity  of  toxin  which  when  mixed  with  0  2  unit  of  anti 
toxin  and  injected  under  the  skin  of  guinea-pigs  or  mice,  causes  death  in  fou 
days.  This  dose  is  called  the  Lt  dose.  The  injected  volume  is  4  ml.  for 
guinea-pig  or  0-5  ml.  for  a  mouse.  The  Lt  dose  of  the  test  toxin  having  bee 
determined,  the  sample  of  unknown  antitoxin  is  then  mixed  in  varying  amount 
with  the  Lf  dose  of  the  test  toxin  and  these  mixtures  are  injected  into  guinet 
pigs  or  mice,  in  order  to  find  the  mixture  which  kills  the  injected  animals  i 
4  days.  The  amount  of  unknown  antitoxin  in  this  mixture  contains  0-2  unit. 

Tick  Fever.  Ross  and  Milne  (1904)  first  showed  the  so-callei 
African  tick  fever  to  be  caused  by  a  spirochaete  of  closely  simila 
character  to  that  of  relapsing  fever,  but  bacteriologically  it  i 
more  convenient  to  keep  the  two  diseases  separate, — associatin 
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tick  fever  with  Sp.  Duttoni.  Dutton  and  Todd  in  the  Congo  Free 
State,  also  Greig  and  Nabarro  in  Uganda,  worked  on  the  subject. 
Clinically,  the  fever  closely  resembles  relapsing  fever,  but  the 
periods  of  fever  are  somewhat  shorter — rarely  lasting  more  than 
two  or  three  days.  The  organisms  are  much  fewer  in  the  blood 
than  in  the  European  relapsing  fever.  Morphologically  they  are 
almost  the  same. — Stitt. 

Sp.  Duttoni — the  parasite  of  tick  fever.  Experimental  investigation. — Sir 
W.  B.  Leishman,  Lancet ,  ii/1920,  1237. 

The  transmitting  agent,  Ornithodorus  moubata,  infests  rest-houses  on  the  route 
of  travel,  hiding  in  the  crevices  of  floors  and  walls  and  feeding  at  night.  The 
female  transmits  the  spirochcEte  to  its  ova.  Natives  suffer  severely  in  childhood, 
but  develop  immunity  later. — Stitt. 

Through  the  bite  of  ticks  from  Nyasaland,  collected  in  the  hut  of  a  native 
in  whose  house  cases  had  occurred,  Leishman  was  able  to  infect  a  monkey. 
The  spirochaetes  appeared  in  the  blood  of  the  animal  on  the  sixth  day  and  it 
died  on  the  thirteenth  day.  From  the  monkey,  transmission  was  possible  to 
mice. — Brit.  med.  J .,  ii/1908,  1435. 


Tick-bite  Fever.  A  mild  disease  occurring  in  Southern  Africa, 
with  no  mortality,  no  sequelae  and  almost  no  complications,  not 
contagious.  Only  larval  ticks  convey  the  disease,  and  in  most 
cases  the  tick  is  Amblyomma  hebrceum  but  sometimes  it  is  a 
rhipicephalus.  The  incubation  period  is  8  to  9  days.  It  is  often 
confused  with  typhoid,  paratyphoid,  measles,  tick  fever  and 
perhaps  typhus,  but  it  is  a  well-defined  clinical  and  pathological 
entity  belonging  to  the  group  of  typhus-like  diseases. 

It  is  clinically  similar  to  typhus,  the  patient’s  blood  serum  agglutinates  the 
nroteus  strains  XI 9,  X2  and  X  Kingsbury,  the  patient  s  blood  injected  into 
Sni  -nias  produces  a  fever  similar  to  that  caused  by  typhus  blood  and  which 
may  be  transmitted  to  other  guinea-pigs,  the  brains  ot  the  moteus 

later  becomes  necrotic  and  black  and  even  ua  y  ^  u  headache,  rash,  con- 

toxaemia:  the  fever  curve  resembles  that  of  typhus.  J.  p 

Lancet,  ii/ 1931,  1183. 

Trypanosomiasis  (Sleeping  Sickness).  Thedisei Basirf 

endemic  on  the  West  Coast  of  Africa,  notably  in  the  Congo >Ba  , 

and  is  caused  by  the  entrance  into  the  °°  Tt  ,ses  a  complete 
fluid  of  the  parasite  Trypanosoma  gambiense.  It  - causes! *  “mp> 

dislocation  of  the  brain  functions,  s  ,ow,|m  t  individual  becomes 

on  in  the  brain  cells  for  years  gradually  the  individual  become 

languid  in  the  extreme,  and  he  has  not  physical  e  g 5 

speak,  or  even  feed  himself.  regarded  as 

The  condition  known  as  sleeping  sic  mes  rPhe  average 

the  terminal  stage  of  trypanosome  ^f^mon  Blood  or 
duration  is  4  to  8  months.  Mania  is  tive,  hepatic  or  splenic 

gland-lymph  examination,  or,  if  thi  f>neraI  paralvsis  of  the 

puncture,  should  establish  diagnosi  •  features  in 

insane,  cerebral  tumour,  and  f  >r>n. 

common. 
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A  study  of  the  pathological  lesions  found  in  infected  monkeys 
showed  three  distinct  pathogenic  types  as  follows: 

(1)  Chronic  manifestations  with  few  trypanosomes,  ap¬ 
proaching  in  4  to  8  weeks  sclerotic  and  infiltrative  lesions  of 
haematopoietic  organs,  meningoencephalitis,  sclerosis  of  the 
myocardium,  and  cachectic  phenomena  predisposing  to  extraneous 
complications.  This  group  characterises  the  pathogenic  action  of 
human  trypanosomes  of  the  Glossina  palpalis  regions. 

(2)  Rapid  manifestations  with  few  trypanosomes,  approaching 
terminal  lesions  in  2  to  4  weeks,  with  hyperplastic  and  haemorrhagic 
phenomena  in  the  haematopoietic  organs,  myocarditis,  serositis  and 
nephritis,  the  early  passage  of  parasites  into  the  cerebrospinal 
fluid,  and  lesions  in  the  choroid  plexuses.  This  group  characterises 
the  pathogenic  action  of  human  and  animal  trypanosomes  of  the 
G.  morsitans  and  G.  swynnertoni  regions. 

(3)  Irregular  manifestations  of  intermediary  type  reaching, 
in  8  to  10  weeks  or  8  to  14  months,  lesions  of  the  first  or  second 
type,  and  usually  chronic  lesions  associated  with  rapid  terminal 
lesions.  This  group  characterises  the  pathogenic  action  of 
trypanosomes  of  animal  origin  of  G.  palpalis  regions  (Damba 
Island). 

Trypanosomal  myocarditis  frequently  causes  death  in  inoculated  monkeys, 
due  to  massive  deposits  of  trypanosomes  in  the  myocardium.  In  view  of  the 
cardiac  disturbances  and  sudden  deaths  in  human  infections  due  to  T.  rhodesiense 
it  is  extremely  probable  that  in  these  forms  the  cardiac  changes  are  very  severe 
and  sometimes  more  important  than  the  changes  in  the  nervous  system. 

The  cerebospinal  fluid  is  a  defensive  mechanism  against  the  invasion  of 
trypanosomes  (from  the  choroid  plexuses),  until  its  albuminoid  content  is 
raised. — M.  Peruzzi,  “Final  Rept.  League  of  Nations  Int.  Com.  on  Human 
Trypanosomiasis,”  1928. 

Infection  of  man  by  T.  rhodesievse  was  first  recognised  by  Stephens  and 
Fantham  (1910).  It  is  more  serious  than  that  caused  by  T.  gambiense,  running 
a  course  of  only  a  few  months  and  producing  only  exceptionally  the  symptoms 
of  sleeping  sickness  since  it  is  too  rapidly  fatal.  Its  distribution  is  very  limited, 
viz.,  to  the  districts  east  and  west  of  Lake  Nyasa  and  in  N.  Rhodesia,  Nyasa- 
lanti,  the  south-east  corner  of  Tanganyika  territory,  and  the  north-east  part  of 
Mozambika. — Wenyon. 

T.  Cruzi.  First  discovered  by  Chagas  in  1907  at  Minas  in  Brazil,  and  since 
found  to  occur  in  other  parts  of  Brazil  and  in  Venezuela  and  Peru.  Causes 
a  form  of  trypanosomiasis  often  termed  Chagas’  disease,  occurring  in  children, 
but  assuming  an  acute  form  in  the  first  year  of  life.  There  is  fever,  and  anaemia, 
and  enlargement  of  liver  and  spleen  and  lymphatic  glands,  especially  the  thyroid. 
May  occur  in  adults.  Reduviid  bugs  are  the  transmitting  host.  The  armadillo 
is  a  reservoir  host. — Wenyon. 

Trypanosoma  Gambiense,  Characters  of.  The  trypanosome  of  Gambia 
was  first  named  and  described  by  Dutton,  who  lost  his  life  in  1905  in  West  Africa 
whilst  engaged  in  his  work  on  this  disease. 

On  account  of  its  scarcity  in  the  blood  of  man,  its  morphology  has  been 
studied  chiefly  in  the  blood  of  animals,  e.g.,  guinea-pig  and  rat.  Its  length  is 
between  1 5  /x  and  30  fx.  There  are  various  forms — a  short  and  broad  which  has 
no  flagellum,  a  long  thin  form  with  flagellum,  and  an  intermediate  form.  The 
short  are  the  result  of  division  of  the  long  ones  and  they  grow  into  long  forms 
which  divide  (Robertson,  1912).  Longer  forms  than  above  mentioned  may  be 
seen  up  to  40  fx.  Macfie  (1913)  pointed  to  a  stumpy  form  as  a  distinct  species, 
T.  nigeriense — probably  merely  a  strain. 

The  nucleus  is  central  and  the  kinetoplast  at  a  point  a  short  distance  from  the 
posterior  end.  Undulating  membranes  are  of  moderate  width  and  not  greatly 
convoluted.  Granules  of  volutin  may  or  may  not  be  present  in  the  cytoplasm. 
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Trypanosomes  in  the  cerebrospinal  fluid  (in  the  later  stages  of  the  disease) 

^  8*la*)e  involution  foZaVTtl 

Classification  of  Trypanosomes.  T.  rhodesien.se  and  T.  brucei  are  the 
same  species,  and  1 .  rhodesiense  vs,  the  name  given  to  strains  of  T.  brucei  that  can 
utilise  man  as  a  host,  the  majority  of  strains  of  T.  brucei  being  incapable  of  so 
doing.  1  he  selection  is  exercised  by  the  trypanosome  rather  than  by  the  mam¬ 
malian  host.— H.  L.  Duke,  “Final  Rept.  League  of  Nations  Int.  Com.  on 
Fluman  Trypanosomiasis,  1928. 


Ao  a  means  of  differentiation,  it  is  stated  that  T.  gambiense  is  capable  of 
affecting  G.  palp  alls  and  only  rarely  G.  morsitans,  whereas  the  reverse  is  the 
case  with  T.  biucei  ( T.  r  no  desiense) ,  though  in  the  blood  of  man  the  two  trypano¬ 
somes  resemble  one  another  closely. — Wenyon. 

Sir  David  Bruce  classifies  African  trypanosomes  pathogenic  to  man  and 
animals  on  morphology,  pathogenic  action  on  animals,  and  mode  of  development 
in  the  insect  host.  With  exception  of  T.  evansi  and  T.  equiper  dum ,  all  are  carried 
from  sick  to  healthy  animals  by  tsetse  flies.  The  first  of  the  three  groups 
into  which  they  are  divided  includes  T.  brucei,  T.  gambiense,  T.  evansi,  and  T. 
equiper  dum.  The  second  comprises  T.  pecorum  and  T.  simice.  The  third  em¬ 
braces  T.  vivax,  T.  capree  and  T.  uniforme.  (T.  vivax,  T.  caprce,  and  T.  uniforme 
resemble  one  another  closely,  differing  only  in  their  average  dimensions.  It  is 
questionable  whether  they  are  distinct  species  or  merely  varieties  of  T.  vivax). — 
Wenyon. 

The  development  of  the  first  group  begins  in  the  intestines  of  the  fly  and 
ends  in  its  salivary  glands.  In  the  second  it  begins  in  the  gut  and  ends  in  the 
proboscis.  In  the  third  the  whole  development  is  limited  to  the  proboscis 
and  does  not  occur  at  all  in  the  intestines  of  the  fly. —  Lancet,  ii/ 1914,  1373; 
Pharm.  J.,  i/1915,  33.  See  also  Lancet,  i/1915,  1323;  ii/ 1915,  1;  ii/1915,  55; 
ii/ 1915,  109.  Trypanosomes,  Some  remarks  on  Classification,  by  IT.  M.  Wood¬ 
cock. — Lancet,  i/1920,  462. 


Animal  Trypanosomes .  T.  brucei  of  Uganda  is  usually  non-pathogenic  to 
cattle  of  Uganda,  and  T.  vivax  usually  has  negligible  pathogenicity,  while  T. 
congolense  causes  heavy  mortality,  but  by  passage  mechanically  from  ox  to  ox  it 
loses  its  virulence  and  becomes  non-pathogenic.  Transmission  occurs  readily 
in  the  absence  of  the  tsetse  fly.  No  satisfactory  method  of  diagnosing  chronic 
cases  exists,  yet  it  is  believed  that  it  is  usually  from  the  relapses  of  such  animals 
that  many  outbreaks  in  Uganda  arise.  Tartar  emetic  satisfactory  in  T.  con¬ 
golense  infection,  but  fails  to  cure  in  some  cases  and  leaves  “premunized”  animals 
which  may  be  the  source  of  future  outbreaks.  No  satisfactory  treatment  yet 
found  for  T.  vivax  infection. — U.  F.  Richardson  (Uganda  Vet.  Service),  Trans. 
R.  Soc.  trop.  Med.  Hyg.,  Aug.  1928,  143. 

T .  evansi  causes  the  disease  “surra”  in  elephants,  camels,  horses,  etc.,  in  India 
and  Africa.  The  carrier  of  surra  has  not  yet  been  identified.  There  are  no 
tsetse  flies  in  India.  Details  of  differences  between  T.  evansi  and  T.  brucei 
are  given. — Sir  D.  Bruce,  Roy.  Soc.,  per  Nature,  Lond.,  191 1,  539. 

T.  grayi  identified  with  the  crocodile  trypanosome,  T.  kochi,  infection  ol  the 
crocodile  taking  place  through  its  mouth,  the  incubation  period  being  4  days. 
The  correct  name  of  the  crocodile  trypanosome  is  T.  grayi.  Monitors  found  not 
to  harbour  trypanosomes. — C.  A.  Hoare,  Trans.  R.  Soc.  trop.  Med.  Hyg.,  19  9, 
54. 


Trypanosoma  lewisi — the  common  rat  trypanosome,  is  akin  to  the  trypano¬ 
some  of  sleeping  sickness.  .  (  , 

Infection  with  this  trypanosome  is  now  known  to  take  place  by  unin  ec  e 
rats  eating  the  dejecta  of  fleas,  or  the  fleas  themselves  previously  fed  on  in  tc  e 
rats.  Yamasaki  (1924)  claims  that  the  dog  flea  is  able  to  miect  y  i  s  t 
regurgitation  from  the  stomach. — Wenyon. 

Staining.  Staining  is  best  conducted  with  Leishman  s  Stain, 
beautiful  specimens  can  be  made  with  this  by  first  pouring  on  water 

allowing  to  stain  half  a  minute,  then  adding  twice  the  volume  o  i  *n 

and  allowing  to  stain  further  half  an  hour.  Wash  in  dis  i 

CUOth2?rm^thodserof  staining  are  with  thionin  blue,  methylene  blue,  Giemsa  s 
stain  and  BorreTs  blue,  q.v . 
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Manson  recommended  the  examination  of  the  blood  when  the  temperature 
is  high;  it  is  well  to  centrifuge  as  the  trypanosomes  accumulate  in  the  leucocyte 
layer  above  the  red  corpuscles. 

Laveran’s  Method  of  Staining  Trypanosomes.  Prepare  thin  blood  films 
and  fix  in  absolute  alcohol  5  to  10  minutes.  The  following  are  required: — 

(1)  Solution:-—  Methylene  blue  and  silver  oxide  (Borrel’s  blue).  Prepare 
“some’’  silver  oxide  freshly  by  means  of  silver  nitrate  and  sodiurr 
hydroxide.  Wash  the  precipitate  with  distilled  water  thoroughly,  anc 
add  to  it  a  saturated  solution  of  medicinal  methylene  blue.  Allow  tc 
remain  for  a  fortnight,  occasionally  shaking. 

(2)  Aqueous  solution  of  eosin,  1  per  1000. 

(3)  Solution  of  tannin  5%,  or,  better,  a  solution  of  “Tannin  Orange.” 

Mix  just  before  use:  No.  1  solution  1  ml.,  No.  2  solution  4  ml.,  distilled  water 
6  ml. 

Stain  in  a  flat  dish,  film  downwards,  for  5  to  20  minutes — 5  to  10  minutes  is 
enough  in  most  cases.  Wash  in  water  and  treat  v/ith  tannin  for  a  few  minutes 
Wash  in  water  and  then  in  distilled  water.  If  precipitate  found  on  the  prepara¬ 
tion,  wash  in  clove  oil  and  brush  off  with  xylol. 

Cultivation.  Cultures  of  T.  gambiense,  T.  rhodesiense  and  T.  bruce 
obtained  with  Ponselle’s  medium  ( q.v .),  using  the  same  sodium  chloride  con¬ 
centration.  Rabbit  serum  may  be  replaced  by  monkey  serum  for  cultivation 
of  pathogenic  trypanosomes  of  African  mammals.  When  inactivating  the  medic- 
for  the  cultivation  of  pathogenic  trypanosomes  in  the  higher  mammals  it  is  wel 
to  increase  the  temperature  from  70°  to  75°. 

Trypanosomes  cannot  exist  in  a  medium  contaminated  by  bacteria.  Efforts 
to  obtain  positive  cultures  from  blood  and  cerebrospinal  fluid  of  little  value  as  a 
diagnostic  method.  The  complement-fixation  test  should  furnish  more  fruitful 
results  than  the  precipitin  test  in  identifying  the  blood  found  in  the  alimentary^ 
tract  of  glossinae. — M.  Maximo  Prates,  “Final  Rept.  League  of  Nations  Int. 
Com.  on  Human  Trypanosomiasis,  1928.” 

Transmission.  In  man  it  is  transmitted  from  the  sick  to  the  healthy  by 
a  tsetse  fly  (usually  Glossuia  palpalis).  In  the  stomach  of  this  fly  the  trypanosome 
multiplies  by  fission. 

Human  trypanosomiasis  never  spreads  in  the  absence  of  Glossina  and  this  is  the 
only  insect  in  which  the  trypanosomes  are  known  to  develop  cyclically.  The 
virulence  of  the  strain  appears  to  be  entirely  independent  of  its  transmissibility 
A  consideration  of  the  factors  which  may  influence  ihe  transmissibility  shows  that* 
of  four  possible  explanations  of  inhibitory  effect — the  fly,  the  climate,  the  host, 
and  the  trypanosome  itself— the  transmissibility  of  a  trypanosome  by  a  glossina 
is  a  function  inherent  in  the  trypanosome  itself.  Different  strains  of  T .  gambiense 
show  great  differences  in  cyclical  transmissibility  by  G.  palpalis ,  and  it  is  justifi¬ 
able  to  infer  that  at  any  stage  of  infection  of  man  by  T.  gambiense  the  transmis¬ 
sibility  of  the  trypanosome  by  G.  palpalis  may  be  lost.  Its  transmissibility 
diminishes  when  the  strain  is  introduced  into  a  sheep  or  goat  and  after  some 
months  in  these  animals  it  loses  its  transmissibility  altogether  and  it  is  im¬ 
probable,  therefore,  that  these  animals  play  any  important  part  as  reservoirs  oil 
this  trypanosome;  calves  also  are  a  negligible  factor.  T.  gambiense  may  lose  its 
transmissibility  quite  suddenly  on  transfer  from  one  host  to  another  by  cyclically 
infected  G.  palpalis. — IT.  L.  Duke,  “Final  Rept.  League  of  Nations  Int.  Com.  on 
Human  Trypanosomiasis,”  1928. 

There  is  little  or  no  evidence  to  incriminate  wild  game  as  reservoirs  of  this 
trypanosome.  Though  it  undoubtedly  originated  from  a  trypanosome  of  animals 
(probably  T.  brucei )  it  has  now  become  adapted  to  man  to  such  an  extent  that 
there  is  little  tendency  for  it  to  infect  game. — Wenyon. 

Yorke,  Adams  and  Murgatroyd  have  found  that  normal  human  serum  oi 
citrated  plasma  has  pronounced  trypanocidal  action  in  vitro  on  T.  rhodesiense 
and  other  species  except  T.  gambiense,  and  they  believe  that  man’s  immunity 
to  the  various  animal  species  is  due  to  this  property.  Lethal  effect  on  T 
rhodesiense  is  surprising.  They  believe  T.  gambiense,  like  T.  rhodesiense,  is 
identical  with  T.  brucei,  its  differences  being  due  to  profound  modification  or 
numerous  passages  through  man.  The  natural  host  is  wild  game  and  the  game 
trypanosome  is  not  pathogenic  to  man  because  of  the  protective  action  of  his 
blood,  but  under  certain  conditions  the  trypanocidal  substance  is  destroyed  anc 
he  becomes  susceptible.  When  T.  gambiense  is  passed  to  game  or  domesti< 
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animals  it  quickly  loses  its  serum  resistance  and  becomes  capable  of  infecting 
normal  man.  If  this  hypothesis  is  confirmed  it  may  have  a  great  bearing  on 
methods  of  eradication  and  control. — Ann.  trop .  Med.  Parasit.,  1930,  per  Brit, 
med.  J.,  ii/1930,  1094. 

Epidemiology  in  the  G.  palpalis  and  T.  gamhiense  Areas.  The 

endemic  in  the  Semilki  area  is  serious,  the  virus  showing  a  tendency  to  spread, 
creating  fresh  foci  in  the  palpalis  distribution  area.  There  is  every  likelihood  that 
the  endemic  will  spread  beyond  its  present  limits  and  that  the  virus  may  spread 
through  neighbouring  territories,  the  natives  possessing  no  safeguards  and 
being  themselves  the  first  to  spread  it  owing  to  migratory  habits  and  racial  ties. 
The  effects  of  the  chemical  prophylaxis  are  thus  checked,  and  will  be  until  the 
movements  of  persons  and  traffic  are  supervised. 

In  the  Upper  Uele  district  (Belgian  Congo)  the  efforts  of  the  Medical  Service 
during  the  past  3  years  have  been  crowned  with  success,  and  the  disease  is 
abating,  the  causes  being  complete  census  of  the  natives,  chemical  prophylaxis, 
creation  of  a  road  system,  and  the  prohibition  of  certain  areas.  There  is  no  likeli¬ 
hood  of  the  disease  spreading  to  any  considerable  extent  in  this  area  during  the 
near  future. 

It  seems  that  the  “danger  zones,”  the  reservoirs  of  trypanosomes,  are  extremely 
small  in  area,  and  are  easy  to  destroy.  Endeavours  should  be  made  to  discover 
these  reservoirs. — L.  Van  Hoof  and  H.  L.  Duke,  “Final  Rep.  League  of  Nations 
Int.  Com.  on  Human  Trypanosomiasis,”  1928. 

General  Recommendations  for  the  Control  of  Sleeping  Sickness .  The 
movement  of  natives  should  be  controlled.  This  implies:  a  census;  the  use  of  an 
identity  card  and  passport  by  each  native;  delimitation  of  areas,  entry  into  and 
departure  from  which  are  contingent  on  possession  by  a  native  of  a  visa  stating 
he  is  free  from  trypanosomiasis;  legislation  to  give  force  to  these  regulations  and 
the  endowing  of  medical  authorities  with  judiciary  powers;  an  international 
agreement  for  the  control  of  the  disease  on  frontiers;  the  establishment  of 
observation  posts  for  examination  and  control  of  visas. 

There  should  be  compulsory  treatment  for  infected  natives.  Heavily  infected 
zones  should  be  evacuated.  Clearing  measures  are  costly  and  of  little  permanent 
value;  in  palpalis  regions  they  should  be  restricted  to  much-frequented  places 
and  must  be  thorough  and  well-maintained.  F.  K.  Kleine,  L.  Van  Hoof,  and 
H.  L.  Duke,  Trop.  Dis.  Bull,  1928,  759-781. 

Treatment.  With  regard  to  therapeutics,  Tryparsamide  is  remarkably 
efficacious  and  should  be  used  systematically  in  all  cases  where  possible, 
sulphoxyl-salvarsan  and  bismuth-tryparsamide  of  no  practical  value,  and  Bayer 
“205”  should  be  reserved  for  arsenic-fast  cases  and,  provisionally,  as  a  preven¬ 
tive  for  natives  exposed  to  infection. — L.  Van  Hoof  and  H.  L.,,Duke,  final 
Rept.  League  of  Nations  Int.  Com.  on  Human  Trypanosomiasis,  1928. 
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by  the  aromatic  compounds,  Atoxyl,  Tryparsamide,  Arsacetin  and  Stibenyl,  ths 
by  Halarsol  and  neoarsphenamine,  while  its  production  by  Bayer  “205”  is 
tedious  and  lengthy  matter,  and  it  seems  impossible  to  produce  it  at  all  wi. 
tartar  emetic.  The  rapidity  of  production  of  drug  resistance  is  dependent  on  t 
size  and  spacing  of  doses,  the  quickest  and  most  certain  method  being  to  gi 
daily  such  doses  as  just  fail  to  clear  the  peripheral  blood  of  parasites;  it  is  high 
probable  that  the  reproduction  of  a  resistant  strain  in  man  is  of  frequent  occia 
rence.  Resistance  is  slow  at  first  but  develops  with  great  rapidity  till  a  conditi# 
of  complete  resistance  is  reached,  when  further  doses  of  the  drug  have  not  td 
slightest  effect  on  the  infection.  It  has  been  shown  that  cases  which  are  not  cur* 
by  the  first  course  of  Tryparsamide  cannot  be  cured  by  further  dosage  with  ths 
drug. — Warrington  Yorke,  Brit.  med.  J.,  ii/ 1 932,  668. 

Sudden  or  rapid  death  was  frequently  the  termination  of  cases  of  sleepi 
sickness  treated  with  full  courses  of  Atoxyl. 

J.  O.  Shircore  suggests  the  possibility  in  T.  rhodesiense  infection  of  an  u 
infected  cerebrospinal  fluid  becoming  infected  with  trypanosomes  from  tJ 
blood  carried  by  the  needle  in  lumbar  puncture,  or  by  bleeding  from  the  vesse 
of  the  spinal  membranes  damaged  by  passage  of  the  needle,  and  further  sugges 
that  the  blood  should  previously  be  cleared  up  by  Bayer  “205,”  Atoxyl, 
tartar  emetic. —  Trans.  R.  Soc.  trop.  Med.  Hyg.,  Feb.  1928. 

Lumbar  puncture  may  be  dangerous,  especially  if  repeated  in  patients  wi 
T.  rhodesiense  infection,  not  only  from  the  likelihood  that  blood  from  vesse 
ruptured  by  the  puncture  may  carry  trypanosomes  from  the  vessels  into  s 
uninfected  cerebrospinal  fluid,  but  principally  because  the  blood  which  escap 
into  the  cerebrospinal  fluid  may  increase  the  albumin  content  of  the  latt 
sufficiently  to  allow  of  there  surviving  in  it  parasites  which  have  reached  it  fro* 
the  choroid  plexus,  which  is  actually  the  seat  of  the  early  invasion  of  trypan 
somes.  Further  studies  are  necessary  on  the  degree  of  persistence  of  album 
artificially  introduced  into  the  cerebrospinal  fluid  and  its  influence  on  invasion 
the  parasites. — M.  Peruzzi,  Trans.  R.  Soc.  trop.  Med.  Hyg.,  1928,  95. 

See  also  Organic  Antimony  and  Arsenic  Compounds  ( Vol .  1)  for  rece 
treatment. 

Prophylaxis .  A  consideration  of  the  evidence  now  available  suggests  th 
a  single  dose  of  1  g.  of  Bayer  “205”  intravenously  will  protect  a  man  for  at  lea 
1 13  days  from  infection  by  tsetse  carrying  cyclically  T.  rhodesiense ,  the  protecti 
effect  being  enhanced  by  a  second  dose  2  or  3  weeks  after  the  first.  Also 
seems  probable  that  within  certain,  at  present  undefined,  limits  the  protecti 
effect  may  be  directly  proportional  to  the  number  of  doses  given  and  that  tJ 
natural  sensitiveness  of  the  mammal  to  the  trypanosome  plays  an  important  pa 
in  determining  the  duration  of  the  protection  conferred,  the  more  susceptifc 
monkey  receiving  less  protection  per  dose  per  kilogramme  body  weight  than  t" 
more  resistant  man.  It  is  probable  though  not  yet  proved,  that  the  protectic 
conferred  by  Bayer  “205”  is  greater  against  T.  rhodesiense  than  against 
gambiense.  At  the  present  time,  to  be  on  the  safe  side,  a  prophylactic  injection 
1  to  1  -5  g.  of  Bayer  “205,”  repeated  every  3  months  while  exposure  to  infectici 
lasts,  is  recommended. — H.  L.  Duke,  Lancet ,  i/1934,  1336. 

Tuberculosis.  Recognition  of  B.  tuberculosis.  Delicat 
straight,  or  more  usually  slightly  curved  rods.  When  staine 
usually  beaded  in  appearance.  The  length  of  the  organism 
commonly  said  to  be  about  one-quarter  to  one-half  the  diamet 
of  a  red  blood  corpuscle,  but  it  varies  considerably.  Involutk 
and  branching  forms  occasionally  met  with.  Gram-positive. 

The  tubercle  bacillus  is  about  1  fx  in  length  when  grown  ( 
blood  serum  and  from  1-25  to  6-5  /jl  in  the  tissues. 

Present  in  large  numbers  when  the  process  is  acute,  but  relative 
scanty  or  absent  in  chronic  forms  of  tuberculosis,  e.g.,  caseo 
non-suppurating  glands,  lupus,  etc. 

Tubercle  bacilli  contained  in  sputum  retain  their  vitality  for 
considerable  time  even  when  the  sputum  dries  up. 
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To  obtain  satisfactory  specimens  of  sputum.  Tubercle  bacilli  are 
often  not  found  in  sputum  owing  to  bad  specimens.  An  active 
cough  reflex  may  be  excited  by  sniffing  vapour  of  essential  oil  of 
mustard  from  neck  of  bottle  containing  a  small  quantity.  When 
this  fails  intralaryngeal  injection  by  syringe  of  a  few  drops  of  a 
weak  solution  of  sodium  bicarbonate  to  which  is  added  a  little 
hydrogen  peroxide;  or  alternatively  transnasal  instillation  of  a 
few  drops  of  the  solution.  The  administration  for  a  few  days  of 
potassium  iodide  also  facilitates  expulsion  of  sputum. — Sir  J. 
Dundas  Grant,  Brit.  med.  J .,  i/1928,  628. 


STAINING  METHODS 

Ziehl-Neelsen  method:  Sputum  and  sections. — 1.  Prepare  film  from 
sputum  or  a  section  ready  for  staining,  and  fix  by  usual  methods.  2.  Heat 
filtered  carbol-fuchsine  in  a  test-tube  and  cover  specimens  with  it  entirely; 
stain  films  5  minutes,  sections  10  minutes.  (Carbol-Fuchsine  Solution, 
Neelsen’s  solution, is  prepared  by  mixing  concentrated  alcoholic  fuchsine*  solution 
1  with  5%  phenol  solution  9,  slightly  warmed.)  3.  Wash  well  in  water.  4  De¬ 
colorise  almost  completely  by  immersing  in  25%  sulphuric  acid.  (If  3% 
hydrochloric  acid  in  95%  alcohol  be  used  instead,  smegma  and  similar  organisms 
are  excluded).  5.  Wash  well  in  water.  6.  Counterstain  with  alkaline  methylene 
blue  or  carbolised  methylene  blue.  7.  Wash,  dry  and  mount  in  xylol  balsam 
(sputum).  8.  If  section,  dehydrate  with  alcohol,  clarify  with  xylol  and  mount 
in  xylol  balsam.  If  dehydrated  with  aniline  instead  of  alcohol  a  clearer  prepara¬ 
tion  is  produced.  .  } 

Examine  wherever  possible  the  first  sputum  expectorated  after  the  night  s 
sleep. 

Alkaline  methylene  blue  is  prepared  by  mixing  saturated  alcoholic  methy¬ 
lene  blue  solution,  142  m.,  with  1  oz.  of  a  1  in  10,000  solution  of  caustic  potash. 
(Note. — Medicinal  methylene  blue  is  far  more  soluble  than  ordinary  and  should 

be  used.)  ...  ,  ,  .  .  . 

Carbolised  methylene  blue  is  prepared  by  dissolving  methylene  blue  l 
as  much  as  possible  in  alcohol  90%  7,  adding  phenol  solution  5%  70,  allowing 

to  settle  and  decanting.  T  .  _  .  ,  .  , 

Acid-Fast  Bacteria.  In  addition  to  B.  tuberculosis ,  B.  lepra  (q.v.)  and 
the  smegma  bacillus  which  resist  acid  by  the  Ziehl-Neelsen  method  the  follow¬ 
ing  organisms  give  identically  similar  reaction.  ,  .  ,  . 

1.  Timothy  grass  bacillus,  syn.  Moeller’s  grass  bacillus, .  producing  lesions 
closely  resembling  tubercles.  Another  variety  of  this  organism  has  been  found 
in  the  dust  of  hay  lofts,  and  a  third  variety  is  known  as  the  Mist  bacillus 

(d2 n8Petri-Rab'inozvitch  butter  bacillus  producing  lesions  closely  allied  to 
tuberculosis  when  injected  into  the  peritoneal  cavity  of  guinea-pigs.  ... 

Only  in  the  case  of  material  where  outside  contamination  has  been  possi 
do  these  bacilli  become  an  element  for  consideration— i.e.,  the  customary  method 
of  examination  is  practically  of  unvarying  value  Muir  and  Kite  le. 

Acid-fast  organisms  (but  not  alcohol-fast)  present  in  every 
atrophic  rhinitis  (ozaena)  but  in  no  other  disease  of  the  no  e.  which  em- 

stain  is  only  roughly  diagnostic  and  not  so  precise  asj^o-fachsi 
phatically  excludes  all  bacilli  which  are  only  acid-fast.  •  Y 

To  Exclude  Acid-fast  Bacilli  and  all  other  Bacteria  except  Tubercle 

and  Leprosy 

1.  Wash  film  in  alcohol  after  fixing  by  radiant  heat. 

2.  Stain  with  hot  carbol-fuchsine.  in  tan  water  and 

3.  Differentiate  in  25%  sulphuric  acid  and  wash  freely  in  tap  water  ana 

alC4°.hCounterstain  in  picric  acid  and  alcoholic  solution.  Dry  and  examine  by 
1/12  inch  immersion  lens. — Wyatt  W ingrave. 


^Distinguish  fuchsine  from  acid  [.J^salts  ^T^trfsulphonic  acids 

magenta,  a  mixture  of  the  ammonium  and  sodium  salts  oi  msmp 

of  rosaniline  and  para-rosaniline. 
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Rapid  Staining  Method.  Spread  material  on  slide,  apply  Ziehl’s  carbol 
fuchsine,  heat  slide  till  it  steams,  and  wash  in  running  water.  Then  place  fa 
40  to  50  seconds  in  a  solution  of:  brilliant  yellow  0-15  g.,  concentrated  sulphuri 
acid  10  ml.,  alcohol  20  ml.,  and  distilled  water  85  ml.  Again  wash  and  dry  wit 
blotting  paper.  The  bacilli  are  coloured  red  on  a  lemon -yellow  background! 
Only  takes  half  the  time  of  Ziehl’s  method,  the  bacilli  are  clearer  and  mor 
numerous,  and  it  is  just  as  reliable  as  the  Ziehl-Neelsen  test. — P.  Doglio,  pe 
J.  Amer.  med.  Ass.,  ii/ 1 932,  514. 

Spengler’s  Method.  (1)  Stain  with  carbol-fuchsine,  steaming  for  3  to 
minutes,  (2)  pour  off  carbol-fuchsine  and  apply  picric  acid  alcohol  (2  g.  picri 
acid  in  40  ml.  distilled  water;  stand  for  24  hours,  filter  and  add  equal  vol.  96°/ 
alcohol)  for  2  to  3  seconds,  (3)  apply  3  to  4  drops  of  15%  nitric  acid  for  5  seconds 
(4)  pour  off  and  apply  picric  acid  alcohol  till  sputum  looks  yellow,  (5)  wash,  dr 
and  mount.  Considered  by  many  superior  to  all  other  methods. — Stitt. 

Rosolic  Acid  Method.  Specially  for  B.  tuberculosis  in  tissues.  Stain  in  ho 
carbol-fuchsine  for  5  minutes.  Wash  quickly  in  tap  water.  Dip  five  or  six  timo 
in  saturated  alcoholic  solution  of  rosolic  acid  (corallin)  till  fuchsine  is  removec 
Wash  in  water  and  counterstain  in  saturated  alcoholic  solution  of  methylen 
blue. 

Konrich’s  Method.  Stain  with  hot  carbol-fuchsine  for  b  to  2  minutes,  rins 
with  water,  decolorise  with  10%  sodium  sulphite  solution  for  J  to  1  minute 
rinse  with  water,  then  counterstain  with  malachite  green  (50  ml.  of  saturate 
aqueous  solution  of  malachite  green  in  100  ml.  distilled  water)  for  \  to  1  minute: 
—  Yearb.  Pharm.,  1922,  39,  40. 

Harrison’s  (L.E.)  Stain  consists  of  1  g.  of  basic  fuchsine  added  to  100  ml.  c 
distilled  water.  To  75  ml.  of  the  filtrate  is  added  10  ml.  of  37%  Liquor  Foir 
maldehydi,  10  ml.  saturated  aqueous  solution  of  phenol,  and  5  ml.  of  glycen> 
Stains  tubercle  bacilli  and  Vincent’s  organisms  a  brownish-black  against  ligl 
yellow-brownish  background. — J.  Lab.  clin.  Med.,  per  J.  Amer.  med.  Ass: 
i i/ 1 925,  636. 

Fuchsine-Aniline  Green  Method. 

Solution  A.  Fuchsine  10,  absolute  alcohol  100. 

,,  B.  Strong  ammonia  solution  3,  water  100. 

,,  C.  Water  80,  nitric  acid  20,  malachite  or  iodine  or  acid  gree 

q.s.  to  saturate.  Methyl  green  does  not  give  satisfactory  results. 

Add  one  part  of  A  to  10  of  B.  Warm  until  vapour  arises,  immerse  1  minut* 
wash  with  water,  then  immerse  in  C  40  seconds.  Wash  off  thoroughly.  Bacill 
red  on  pale  green  ground. 

Safranin  Method.  A  solution  consisting  of  100  ml.  of  distilled  water,  10m 
of  N/10  sodium  hydroxide  and  4  g.  of  safranin  is  better  than  carbol-fuchsine  fc 
liquid  sputum.  Bacilli  stained  a  brilliant  red  over  a  dull  deep  red. — Ransore 
J .  Amer.  med.  Ass.,  i/1929,  1306. 

Ligroin  Method  of  Detection.  To  5  ml.  of  sputum  in  a  flask  add  50  ml.  « 
caustic  potash  solution  5%.  Shake  and  leave  at  room  temperature  until  tl 
sputum  is  homogenised.  Dilute  with  50  ml.  of  tap  water  and  shake  again.  Ac3 
2  ml.  of  ligroin  and  shake  until  emulsion  is  formed.  Warm  to  60°  until  evident 
of  layer  of  smaller  bubbles  on  the  surface.  A  number  of  drops  are  then  take 
from  immediately  below  this  superficial  layer  and  placed  on  a  warm  slide.  Tl: 
dry  film  is  then  fixed  with  saturated  sublimate  solution  and  stained  by  Zieh 
Neelsen  method — Lancet ,  ii/1910,  1747.  The  ligroin  causes  the  tubercle  baci 
to  rise  to  the  surface  of  the  meeting  of  the  two  liquids. 

Loeffler’s  Modified  Antiformin  Method.  (Antiformin,  a  hypochlori 
disinfectant,  can  be  used  to  isolate  the  bacillus  from  the  sputum).  To  5  to  20  rr 
of  sputum  add  equal  volume  of  Antiformin  50%  diluted  with  water.  Heat  unt 
clear  liquid  results.  To  10  ml.  of  the  mixture  add  10%  solution  of  chlorofor 
in  alcohol  (5  ml.  generally  suffices).  After  shaking,  centrifuge  15  minute 
An  opaque  layer  is  then  formed  between  the  chloroform  which  occupies  tl 
bottom  of  the  centrifuge  and  the  supernatant  fluid.  Pipette  off  the  latter  ar 
remove  the  opaque  layer  wholly  on  to  a  slide.  Make  films,  fix  and  stain.  Th 
method  is  said  to  be  rapid  and  simple  and  to  give  good  results. — Lancet,  ii/ 1 9 1 
1747. 

Alternatively,  the  sputum  is  mixed  with  an  equal  quantity  of  a  30%  dilutit 
of  Antiformin,  and  the  mixture  incubated  overnight  at  37°.  After  centrifugin 
the  fluid  is  poured  off  and  replaced  by  an  equal  bulk  of  normal  saline.  Aft 


TUBERCULOSIS 


613 


shaking  up,  again  centrifuge.  Films  from  the  deposit  thus  washed  adhere 
better  to  the  slide.  Its  use  is  justified  by  small  percentage  of  “corrections  ” — 
Brit.  med.  J.,  n/1912,  411. 


Antiformin  digestion  of  sputum,  followed  by  centrifuging  and  examining  the 
sediment,  revealed  tubercle  bacilli,  which  could  not  be  seen  in  the  simple  smear 
in  22  cases^  Antiformin  method  more  efficient  by  9%. — Per  J.  Amer.  med. 

j4ss»j  ii//1Q2Dj  226. 

Glycerin  most  useful  for  isolating  acid-fast  bacilli  from  contaminated  material, 
e.g.,  tubercle  bacilli  in  tissues  (also  in  sputum)  preserved  in  glycerin  remain  alive 
for  months,  possibly  years,  in  cold  storage. — C.  C.  Twort,  Lancet,  i/1922,  1221. 

B.  tuberculosis  in  Fceces.  Formerly  it  was  thought  that  the  discovery  of 
B.  tuberculosis  in  faeces  was  diagnostic  of  tuberculosis  enteritis — the  bacillus, 
however,  frequently  occurs  in  faeces  of  patients  suffering  from  pulmonary 
tuberculosis. 


Acid-fast  bacteria  resist  Antiformin  when  diluted  to  20%  for  2  to  5  hours — 
other  bacteria  and  organic  matter  generally  are  speedily  dissolved.  A  small 
piece  of  faeces  (about  a  cubic  ^  inch  in  size)  is  placed  in  a  conical  glass  and  to 
this  some  20  ml.  of  Antiformin  diluted  with  water  to  15%  is  added  and  the 
whole  well  mixed.  More  of  the  diluted  Antiformin  is  added  and  the  mixture 
allowed  to  stand  for  about  an  hour.  A  white  curdy  precipitate  appears  on 
mixing  and  settles.  Beneath  this  white  layer  some  unchanged  faecal  matter 
remains  and  above  the  white  layer  the  fluid  is  of  a  clear  yellow  or  brownish 
colour.  A  drop  or  two  from  the  white  curdy  layer  is  mixed  with  a  drop  of 
albumin  water  and  stained  by  the  Ziehl-Neelsen  method.  Much  searching  may 
be  necessary.  For  certainty,  alcohol  may  be  used  in  addition  to  acid  for  de¬ 
colorising. — Brit.  med.  J.,  ii/ 1910,  84;  Lancet,  ii/ 1910,  1747.  See  also  Brit, 
med.  J.  Epit.,  i/1910,  36. 


B.  tuberculosis  in  Urine.  At  least  six  films  should  be  prepared.  The 
specimen  is  centrifuged,  the  supernatant  liquor  is  poured  off,  and  the  sedi¬ 
ment  is  washed  two  or  three  times  by  shaking  up  with  sterile  water,  centrifug¬ 
ing  on  each  occasion.  Fix  film  with  alcohol.  Stain  as  for  sputum,  by  picric 
acid  method.  Always  wash  film  with  albumin  water  before  staining. 

B.  tuberculosis  in  Pus.  Tubercle  bacilli  can  be  found  microscopically 
in  well  over  90%  of  specimens  of  tuberculous  pus  from  lesions  of  bones  and 
joints.  Half-saturated  watery  picric  acid  the  best  counterstain-  restores  red 
colour  to  feebly  acid-fast  bacilli  otherwise  invisible  or  unrecognisable.  A,  D. 


Gardner,  Lancet,  i/1926,  1090. 

B.  tuberculosis  in  Blood.  Tubercle  bacilli  according  to  Leibeimeister 
can  be  demonstrated  in  the  blood  in  every  case  of  open  pulmonary  tuberculosis, 
and  in  many  cases  of  early  disease. — Brit.  med.  J .,  i/1923,  105c. 

B.  tuberculosis  in  Milk.  In  spite  of  supervision  it  is  no  doubt  true  that  a 
very  large  proportion  of  samples  of  milk  supplied  currently  for  human  con 
sumption  are  tuberculous.  The  staining  is  similar  to  that  used  for  urine.  Both 
the  cream  and  the  sediment  must  be  carefully  searched  on  centntugmg. 
is  well  to  soak  the  slides  at  the  outset,  after  drying  and  fixing,  in  e  e 
minute  or  two  to  remove  the  fat.  Stain  by  picric  acid  metho  o  exc  ,  _ 

bacilli.  Negative  results  in  all  instances  are  not  necessarily  cone  usn / 
of  infection.  Injection  of  susceptible  animals  is  then  necessary  or 
See  also  Milk  Analysis  this  volume. 


CULTIVATION 

B.  tuberculosis  was  first  grown  on  blood  serum  by  Koch, but  will  not  grow 
without  addition  of  glycerin  to  the  ordinary  media.  Requires  “mpeiafijre 
37°.  Dry  wrinkled  growth,  somewhat  like  a  lichen,  on  glycerin  agar 
Cultures,  especially  in  glycerinated  broth,  have  frui  y  o *  o  .  -t  -g  neces_ 

To  obtain  a  pure  culture  of  the  organism  rom  u  c  of  4  tQ  6  weeks  cultures 
sary  to  inoculate  guinea-pigs  with  same  and  after  _  1  m  Qr  lycer{n  potato. 

are  made  from  enlarged  glands  direct  on  j?  Mortem  but  the  organism 

Glycerin  agar  is  not  recommended  for  use  direct  post  mortem, 

flourishes  on  this  on  sub-culture.  .  -t-  Hirert 

A  diagnosis  of  pulmonary  tuberculosis  based^  on  ^  ad •  [^al  picture  is  con- 

sputum  examination  is  not  justified.  Even  w  •  not  necessarilv  proof- 

vincing  the  finding  of  acid-fast  bacilli  in  the  sputum  not  “cess lar  p 

positive  of  tuberculosis.  The  importance  ot  cultural  venncation 
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cases  cannot  be  too  strongly  stressed.  The  practice  should  be  adopted  of  indie, 
ing  in  every  sputum  report  an  approximate  number  of  the  tubercle  bacilli  prese 
— G.  G.  Kayne,  Brit.  med.  J.,  i/1934,  755. 

An  acid  medium  apparently  favours  the  growth  of  the  tubercle  bacilli 
while  an  alkaline  medium  appears  to  be  unfavourable.  Steapsin  or  lipa 
made  alkaline  and  mixed  with  a  strong  cohydrolizer  of  wax,  decorticates  t 
tubercle  bacillus,  as  does  also  a  similar  insulin  mixture.  Further  experimer 
in  progress  using  ozone  and  activated  oxygen  as  adjuncts.  Also  experimer 
in  which  tubercle  bacilli,  subjected  to  the  decorticating  action  of  steapsin  a 
insulin  with  chloroform  as  cohydrolizer,  are  being  used  as  a  bacterin. — J.  tr> 
Med.  ( Hyg .),  Dec.  15,  1924,  348. 

Sulphuric  Acid-Crystal  Violet-Potato  Cultivation  Method.  Ta 

1  ml.  of  the  specimen,  whether  sputum,  urine,  or  tissue,  beat  to  a  homogenec 
pulp  and  place  in  a  15  ml.  sterile  centrifuge  tube  with  1  ml.  6%  sulphuric  ac 
Stopper  with  sterile  cork  and  incubate  at  37°  for  30  minutes,  shaking  occasional 
Dilute  contents  with  10  ml.  sterile  0-9%  sodium  chloride  solution,  well  mix  a 
centrifuge.  Decant  supernatant  fluid  and  seed  the  residue  on  to  the  surfe 
of  the  crystal  violet-potato  medium.  Cap  culture  tube  with  tin-foil  after  cott 
plug  has  been  impregnated  with  hot  paraffin.  Prepare  medium  by  cutting  lar 
clean  peeled  potatoes  into  cylinders  3  inches  long  and  5/8  inch  diameter.  Ha 
cylinders  longitudinally  and  soak  immediately  for  1  to  2  hours  in  1%  sodiu 
carbonate  solution  containing  1  in  75,000  (0-0015%)  crystal  violet  (mix  just  pr 
to  use).  Then  gently  wipe  cylinders  and  place  in  sterile  culture  tube  contains 
1 -5  ml.  5%  glycerol  broth  cotton  plugged,  and  sterilise  in  autoclave  for  30  minut 
After  incubation  on  this  medium  for  2  to  6  weeks  a  luxuriant  elevated  growth 
tubercle  bacilli  becomes  visible  when  positive.  Equal  in  efficiency  to  the  gum 
pig  inoculation  method  and  is  recommended  as  a  substitute  for  diagnos 
purposes  as  it  has  many  practical  advantages.  The  medium  found  better  th 
Dorset’s  egg  medium  and  others,  for  favouring  growth  of  tubercle  bacilli  wl 
present  in  small  numbers. — H.  J.  Corper,  J.  Amer.  med.  Ass.,  ii/ 1 928,  3 
ibid.,  i/1929,  1353,  1886. 

Peptone  Culture  Medium.  The  use  of  a  medium  consisting  of  the  prodn 
of  pancreatic  digestion  of  beef,  glycerol,  dextrose  and  salts,  is  advocated 
Arm.  Inst.  Pasteur,  1926,  746;  Brit,  chern.  Abstr .,  1926,  A1062. 

A  blood  culture  method  for  B.  tuberculosis. — E.  Lowenstein,  Ann.  Ir 
Pasteur,  1933,  161,  per  Brit.  med.  J.  Epit.,  ii/ 1933,  18. 

Cruickshank  employs  Antiformin  for  isolation  of  the  bacillus,  then  inoc 
lation  of  glycerinated  egg  medium  with  centrifuged  sediment.  The  bov 
bacillus  grows  best  without  glycerin. — Brit.  med.  J.,  ii/1912,  1298. 

DIAGNOSIS 

Old  Tuberculin.  Standard.  There  is  an  International  Standard  for  « 
tuberculin  kept  in  the  Serum  Institute  in  Copenhagen.  The  British  standai 
which  has  the  same  activity,  is  kept  in  the  National  Institute  for  Medical  E 
search,  Hampstead.  There  is  no  unit  of  activity  for  old  tuberculin. 

Method  of  Comparison.  To  compare  unknown  samples  with  the  standai 
guinea-pigs  are  sensitised  by  injecting  them  intramuscularly  with  0-25  mg. 
0-5  mg.  of  living  bacilli  from  a  3  weeks’  growth  of  B.  tuberculosis.  Sensitisat 
follows  in  3  weeks.  Injections  are  then  made  into  the  shaven  skin  of  the  flair 
of  the  guinea-pig.  On  one  side  dilutions  of  the  standard  are  injected,  the  diluti<r 
being  1  in  1000,  1  in  2000,  1  in  4000.  On  the  other  side  similar  dilutions  of 
unknown  are  injected.  Twenty-four  hourslater  the  sites  of  injection  are  examir 
to  compare  the  inflammatory  reactions.  Those  produced  by  the  unknown  sam 
should  be  indistinguishable  from  those  produced  by  the  standard. 

For  details  of  diagnostic  procedure  and  treatment  see  Vol.  I. 

Complement-fixation  Test.  Preparation  of  the  Antigen.  Use  a  you 
rapidly-growing  culture  on  a  good  medium  (e.g.,  Dorset’s  egg).  Inoculate  6  tub 
allow  to  grow  for  10  to  14  days,  scrape  off  growth,  and  prepare  emulsion  in 
proportion  of  1  g.  of  the  bacilli  to  50  ml.  carbol-saline  (0-25%);  store  the  antijt 
in  a  refrigerator.  As  a  rule  0-05  ml.  to  0-1  ml.  is  required  in  the  test. 

The  Test,  (r)  Estimation  of  the  minimal  hcemolytic  dose  (M.H.I 
of  the  complement.  Place  falling  doses — from  0-  35  ml.  to  0-  05  ml. — of  the  comp: 
ment,  diluted  1  in  24  with  saline,  in  a  series  of  test  tubes:  make  the  total  volut 
up  to  1  ml.  with  normal  saline,  and  add  0-5  ml.  of  a  5%  suspension  of  sensitie 
sheeps’  corpuscles  (6  units  of  amboceptor)  incubate  tubes  in  water-b 
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^  minutes  and  note  the  tube  with  the  least  amount  of  complement 
showing  haemolysis;  two  and  a  half  times  this  amount  is  the  complement  required 
m  the  standardisation  of  the  complement  and  in  the  actual  test.  (2)  Standard¬ 
isation  of  the  antigen .  Place  falling  doses  of  antigen —  0-2  ml.  to  0-025  ml., 
in  a  series  of  6  tubes,  adding  2£  units  (M.H.D.)  of  complement  diluted  to  give 
a  volume  of  0-5  ml.  to  each,  and  add  saline  up  to  1  ml. ;  shake  tubes  and  incubate 
at  37°  for  one  hour;  add  0-5  ml.  of  5%  suspension  of  sensitised  sheeps’  corpuscles; 
shake  tubes  and  place  in  water-bath  for  10  to  20  minutes.  The  tube  containing 
the  largest  quantity  of  antigen  (usually  01  ml.)  showing  complete  or  nearly 
complete  haemolysis  is  the  amount  of  antigen  to  be  used  in  the  test.  (3)  In  the 
test,  0-1  ml.  of  patient’s  serum  and  of  a  control  normal  serum  is  used  and  five 
test-tubes  filled  as  follows: — 


Tube 

Patient’s 

Serum 

Control  Serum 

Antigen 

Control 

V 

I 

II 

III 

IV 

Antigen 

01  ml. 

— 

0-1  ml. 

— 

0-1  ml.. 

Serum 

0-1  „ 

0-1  ml. 

0-1  „ 

0-1  ml. 

— 

Complement 

0-25  „ 

0-25  „ 

0'2c>  ,, 

0-25  „ 

0-25  „ 

Saline 

0-55  ,, 

0-6o  ,, 

0-55  ,, 

0-65  „ 

0-65  ,, 

After  mixing,  incubate  tubes  for  one  hour,  then  add  0-5  ml.  of  the  sensitised 
red  cells  to  each,  shake,  place  in  water-bath  for  10  minutes  and  note  occurrence 
of  haemolysis.  Tubes  II,  III,  IV  and  V  should  show  complete  haemolysis  and 
also  tube  I  if  the  patient’s  serum  is  negative,  but  if  positive  there  will  be  little 
or  no  haemolysis  in  I.  An  examination  of  the  literature  shows  that  this  test  is 
highly  specific. — Hewlett  and  McIntosh. 

Complement- fixation  reliable  in  diagnosis  of  an  active  or  recently  active 
tuberculous  lesion.  Negative  result  also  reliable. — A.  Lisle  Punch  and  A. 
Fleming,  Lancet,  ii/ 1 920,  647;  ii/1924,  497.  See  also  A.  Sellers  and  E.  N.  Rams- 
bottom,  Brit.  med.  J .,  i/1921,  47. 

In  a  communication  to  the  Medico-Chirurgical  Society  of  Edinburgh,  A.  N. 
Smith  and  F.  Hewat  stated  the  test  might  be  of  value  in  differentiating  between 
an  active  and  an  inactive  lesion.  Sir  Robert  Philip  considered  the  test  of  no 
essential  value  so  far  as  initial  diagnosis  was  concerned,  but  thought  it  might  ne  in 
assessing  the  patient’s  condition  from  time  to  time.  A.  Rutherford,  who  had  carried 
out  600  tests,  considered  the  test  of  undoubted  value  in  certain  groups  of  cases, 
yielding  a  positive  result  when  the  clinical  findings  pointed  otherwise,  yet  on 
later  investigation  correctness  of  the  serum  result  was  demonstrated.  Brit, 
med .  J .,  i/1924,  15. 

Results  of  the  test  should  carry  some  weight  with  the  clinical  observer  and  with 
a  positive  finding  a  very  full  investigation  should  be  made  before  ru  ing  ou 
tuberculosis.— W.  Broughton-Alcock  and  others,  Lancet,  i/192d,  iddi. 

Stomach  Lavage  Diagnosis  in  Children.  Give  2  grains  of 
iodide  three  times  daily  for  2  days  before  the  lavage.  Encourage  c  1  ^ 

first  thing  in  the  morning  for  20  minutes.  I  hen  give  100  ml.  boiled 
drink.  Fifteen  minutes  later  pass  stomach  tube  and  withdraw  as  much  fluid  as 
possible.  Centrifuge  and  treat  the  deposit  with  1:10  Antiformin  (  •  • 

Antiformin  being  added  to  100  ml.  lavage).  Inject  under  he  s  1  ,  ^ 

nal  region  of  the  guinea-pig.  The  guinea-pig r  is  watched  for _6 
killed  and  examined  for  tuberculosis  both  by  direct  smear  o  - 

and  by  culture. 

The  value  of  the  test  is  very  largely  in  its  definiteness,  a  0/ 1 933 

definite  tuberculosis.— VV.  R.  F.  Collis  and  C.  F.  Brockington,  Lancet,  u/ 

127 

Cases  of  destructive  pulmonary  tuberculosis  showed  75%  PO^iv^^esulw 

as  against  28%  amongst  clinically  non-destructive  -  •  DOSitjve  stomach 

tuberculosis  showed  no  positive  re^]t^e  !t  ^ud^nd^o-^ Workers,  J.  Amer.  med. 
lavage  augurs  a  grave  prognosis.  C.  Kereszturi  . 

Ass.,  i/1933,  1481. 
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Albumen  in  Sputum.  To  10  ml.  of  fresh  sputum  add  30  ml.  o. 
1%  acetic  acid  and  mix.  Filter  and  test  filtrate  by  Esbach’s  albuminometer. 

The  presence  of  albumen  in  the  sputum,  in  the  absence  of  pneumonia  o> 
pulmonary  oedema,  is  very  strong  evidence  of  pulmonary  tuberculosis.  Th 
quantity  of  albumen  is  proportional  to  the  number  of  bacilli  present- — when  ther 
are  5  or  fewer  bacilli  in  10  fields  albumen  is  usually  0-06%,  with  20  present  i 
increases  to  0-09%,  with  50  to  0-1%,  with  100  to  0-11  %,  and  with  500  to  0-13*} 
or  more. — P.  Moxey,  Practitioner ,  ii/ 1 929,  142. 

Relationship  Between  Human  and  Other  Forms  of  Tuberculosis 

The  Royal  Commission  on  Human  and  Bovine  Tuberculosis  in  its  Report 
(1907-1911)  found  that  the  human  and  bovine  types  are  morphologically  in 
distinguish  able ,  but  cultural  characters  of  the  organisms  differ,  also  the  patho» 
genic  effects  on  different  animals. 

Human  bacilli  produce:  Pulmonary  tuberculosis,  tuberculous  laryngitis 
secondary  intestinal  ulceration,  fistula  in  ano. 

Bovine  bacilli  produce:  Enlarged  lymph  glands,  abdominal  tuberculosis 
lesions  of  bones  and  joints,  meningitis,  acute  miliary  tuberculosis,  lupus,  an 
rarely  secondary  extension  to  lungs. 

The  infections  are  antagonistic  to  each  other  and  human  and  bovine  bacil 
are  rarely  found  in  the  body  at  the  same  time. — N.  Raw,  Brit.  med.  J.,  i/192* 
373. 

The  bovine  tubercle  bacillus  can  produce  all  the  different  forms  of  clinics 
tuberculosis  and  can  set  up  tuberculous  lesions  in  every  organ  and  gland  in. 
distinguishable  from  those  caused  by  the  common  human  tubercle  bacillus.  I 
is  certain  that  at  the  present  time  children  are  being  infected  with  bovine  bacil 
which  will  later  produce  in  some  of  those  who  escape  early  acute  fatal  diseas, 
the  most  serious  of  all  forms  of  human  tuberculosis,  namely,  phthisis  pulmonalis 
■ — A.  S.  Griffith,  Brit.  med.  J.y  ii/ 1 932,  502. 

The  bovine  bacillus  could  produce  exactly  the  same  kind  of  lesions  as  th 
human — dangerous  to  consider  it  less  virulent.  Koch  was  mistaken  in  thinkin 
the  bovine  tubercle  bacillus  was  not  dangerous  to  man. — W.  T.  Munro,  Dis 
cussion  by  Section  of  Tuberculosis,  B.M.A.  Cent.  Meeting,  1932,  Brit.  med.  J 
ii/ 1932,  316. 

Human,  Bovine  and  Avian  Tuberculosis  Differentiated.  The  huma 
type  is  not  confined  to  man  or  even  to  mammals,  nor  the  avian  type  to  bird;;l 
while  the  bovine  occurs  in  a  large  variety  of  animals,  not  excepting  man  liimsel 
'File  test  for  specific  virulence  is  usually  limited  to  inoculation  of  the  rabbit 
Occasional  failure  in  the  resisting  power  of  these  animals  to  human  tubercZ 
bacillus.  Useful  tables  are  provided  showing  inter  alia  susceptibility  of  variou 
animals  to  infection  with  the  three  types.  The  fowl  and  other  domestic  bird 
are  insusceptible  to  human  and  bovine  bacilli.  Spontaneous  tuberculosis  in  th 
dog  is  relatively  uncommon.  This  animal  is  difficult  to  infect  artificially.  BoL 
mammalian  types  are  capable  of  infecting  dogs,  but  the  avian  type  never.  C 
the  deaths  attributed  to  tuberculosis  of  all  kinds  about  6-5%  are  attributable  tt 
bovine  bacilli  and  therefore  to  infection  coming  from  the  cow,  probably  in  th 
immense  majority  of  cases  through  milk. — L.  Cobbett.  La?zcet,  i/1922,  979. 

The  figure  for  bovine  ihfection  in  Manchester  is  50%,  the  route  of  infectio 
being  as  a  rule  via  the  digestive  tract. — Lancet ,  ii/ 1921 ,  1277. 

Bone  tuberculosis  in  children.  Out  of  150  cases  27%  bovine  type. — Sir  P 
Gauvain,  Brit.  med.  J.}  i/1921,  201. 

Tubercle  bacilli  derived  from  sputum  by  cultivation.  Of  212  cases  of  phthis 
pulmonalis  in  England  and  Scotland,  205  were  the  standard  human  type,  4  wen 
atypical  human,  and  3  standard  bovine.  Antiformin  method  used  for  obtainin 
cultures.  No  other  investigator  in  this  country  has  cultivated  from  tuberculou 
sputum  any  but  tubercle  bacilli  of  human  type. — A.  S.  Griffith,  Lancet ,  i/191 
7  2 1. . 

For  further  details  re  bovine  tuberculosis  and  milk  infection  see  Milk  Analysn 
this  volume. 

Tuberculosis  in  dogs  is  comparatively  rare — it  is  almost  invariably  du. 
to  infection  from  a  human  source.  The  symptoms — emaciation,  loss  of  strength 
etc.,  are  easily  recognised. — Brit.  med.  J .,  ii/1913,  827.  On  the  other  han> 
the  prevalent  opinion  that  dogs  are  practically  immune  to  tuberculosis 
erroneous.  In  3  years  165  cases  were  recorded,  all  being  verified  anatomical 
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anci  bacteiiologically.  X  he  disease  is  more  prevalent  among  dogs  in  town  than 
districts.  Cats  also  are  capable  of  infection,  but  are  less  frequently 
affected  than  dogs.  Horses  seem  to  be  very  rarely  affected,  scarcely  one,  in 
15,000  cases  examined,  has  been  recorded. — Cadiot,  Pharm.  J.,  i/1914,  287. 

Saliva  of  little  importance  in  the  spread  of  tuberculosis,  tubercle  bacilli 
being  found  in  only  1-5%  of  fairly  strong  patients.  Cough  spray  the  most 
dangerous  channel  of  infection,  the  bacilli  being  found  in  50%  of  cases. — 
Brit.  med.  J.  Epit.,  i/1925,  5. 


Typhoid 

Characters  of  B.  typhosus.  B.  typhosus  is  a  motile  rod  4 fi 
long,  but  length  varies  on  cultivation;  motility  due  to  flagella,  12 
to  16  in  number.  Gram-negative.  Grows  easily  in  ordinary 
media.  Produces  acid  in  glucose  and  mannite,  sorbite  in  milk. 
No  indole  in  peptone  water. 

B.  typhosus  is  very  susceptible  to  acidity.  In  wine  it  rapidly 
disappears,  while  wine  added  to  water  will  reduce  number  if 
present.  20  ml.  of  vinegar  per  litre  kills  B.  typhosus  in  one  hour. 


FLAGELLA  STAINS 


McCrorie’s  Stains.  Solution  A.  Night  blue  1  in  dehydrated  alcohol  20, 
alum  1  in  water  20,  tannic  acid  1  in  water  20.  Mix  and  filter  at  once.  Solution  B. 
aniline  fuchsine.  To  100  ml.  of  saturated  aniline  water,  add  10  ml.  of  dehydrated 
alcohol  and  1  g.  of  fuchsine,  or  carbol-fuchsine  diluted  may  be  employed. 

Van  Ermengem’s  Stains.  A.  1%  osmic  acid  solution  lOO,  tannin  18,  water 
45;  B.  silver  nitrate  solution  0-25%  to  0-5%.  C.  gallic  acid  1,  tannin  0-6,  potas¬ 
sium  acetate  fused  2,  water  70. 

Pitfield’s  Method.  Solution  A.  Tannin  1  g.,  water  10  ml.  Do  not  filter. 
Solution  B.  Saturated  aqueous  solution  of  alum  10  ml.,  saturated  alcoholic 
gentian  violet  solution  1  ml.  Filter  and  keep  in  a  stoppered  bottle.  Fuchsine  will 
answer  the  same  purpose  as  gentian  violet.  Equal  parts  A  and  B  mixed,  heated 
to  nearly  boiling  and  employed  to  stain  1  to  3  minutes,  wash  in  water,  dry  and 

Plimmer  and  Paine’s  Method  (for  flageha).  Rub  down  tannm  1 ), 
aluminium  chloride  (cryst.)  18,  zinc  chloride  10  and  rosamline  HC1  1  o  with 
alcohol  60%  10,  then  employ  a  further  30  of  the  alcohol.  In  use,  the  clean  slide 
is  baked  and  allowed  to  cool  to  blood  heat  and  a  drop  of  18  hours  culture  P* ace 
at  one  end  and  allowed  to  run  down  by  tilting.  I  he  film  must  dry  quick  >. 
One  part  of  the  stain  is  mixed  with  4  parts  of  water  and  after  standing  secon  s 
it  is  filtered  on  to  the  film  and  left  on  for  a  further  60  seconds,  then  washed 
rapidly.  Finally  stain  with  carbol-fuchsine  5  minutes,  wash  and  dry. 

CULTIVATION 

Conradi  evolved  a  method  of  early  diagnosis  of  typhoid  fe^\ . 
demonstrated  necessity  of  keeping  the  blood  m  a  flui  c  >  active 

to  avoid  the  disinfectant  action  of  those  substances  which  become  act^ 

on  coagulation.  Bile  is  employed  lor  this  purpose,  in  inbe  of  the  ear  is 

contains  10%  of  peptone  and  10%  of  glycerin.  The  blo,0(^  the 

drawn  into  a  pipette  containing  a  little  bile  ana  mixe  medium  3  Incubate 
peptone-glycerin-bile  medium  in  the  proportion:  blood  1  to the 

at  37°  for  10  to  16  hours  and  make  cultures  on  agar  plates  ^corto^to  the 

Drigalski-Conradi  formula.  Diagnosis  can  be  e  exhibits  a  febrile  tem- 

26  to  32  hours  and  it  is  applicable  as  soon  as  the  patient  exin 

^Drigalski-Conradi  medium  consists  of  a  0*5% 

containing  1%  nutrose  (a  sodium  caseina  e  comp  ,  <>  y  flesh  to 

salt  3°/  atrar  1  -5%  lactose,  in  a  nutrient  both  made  with  S-  n“7n  )01  0/  \ 
the  litre*,  aTso  1 3  %  of  Kubel  and  Tiemann’s  litmus =  solution  and  a  trace  (0  00 I  /O 
of  crystal  violet.  After  incubation  typhoid  colonies i  are i  nto e  g lassy 

drops,  paratyphoid  are  similar,  and  B.  coil  aie  ,v  distinguishing  colonies  of 
“Crystal  Violet,”  and  neutral  red  .advocated for  ■ d'f'^f^aertner  and 

B.  colt  (coloured  red)  from  those  of  '  |  j  um  taurocholate  to 

others),  coloured  blue  to  purple.  Medium  contains  souium 
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inhibit  growth  of  nearly  all  but  intestinal  bacteria.  Lactose  is  another  essentia 
component  of  the  medium  since  B.  coli  and  congeners  decompose  it  with  gas 
formation. 

B.  typhosus  is  said  not  to  grow  in  a  medium  containing  0-01%  arsenious  acid 
whereas  B.  coli  will  grow  in  a  medium  containing  1  • 5 %. 

Brilliant  Green  and  Telluric  Isolation  Method  for  typhoid  and  para¬ 
typhoid  bacilli.  Make  the  usual  smear  cultures  on  plates  of  Endo’s  or  Mac- 
Conkey’s  medium.  Simultaneously  inoculate  peptone  water  containing  brillianr 
green.  Employ  in  preference  a  series  of  tubes  for  each  specimen,  but  when  time' 
prevents  this,  use  a  concentration  of  0-5  ml.  of  1  in  10,000  brilliant  green  ir 
10  ml.  of  medium.  Incubate  both  and  if  typical  colonies  are  not  present  or  are 
scanty  in  the  solid  medium  make  sub-cultures  from  the  green  tubes  into  the 
above-mentioned  solid  media.  Incubate. 

Telluric  acid  is  also  advised,  0-4  ml.  of  1  in  1 000  solution,  with  varying  amounts 
of  brilliant  green  per  10  ml.  of  medium.  B.  typhosus  can  sometimes  be  recovered 
from  faeces  by  this  combination  better  than  by  brilliant  green  alone. — C.  H.. 
Browning  and  L.  H.  D.  Thornton,  Brit.  med.  J.,  ii/1915,  248.  See  also  J.  Path 
Bact.,  1914,  127,  in  which  potassium  tellurate  is  similarly  advised. 

The  method  is  useful  for  detecting  a  number  of  carriers.  Brilliant  greet r< 
has  a  special  inhibitory  effect  on  the  colon  bacillus  as  contrasted  with 
typhoid  and  paratyphoid  bacilli,  whilst  it  has  a  powerfully  bactericidal  action  or 
practically  all  other  organisms.  Telluric  acid  is  included  in  the  medium  because  it1 
was  found  that  certain  organisms  giving  the  ordinary  reactions  of  the  enteric 
group  but  differing  from  them  in  fermenting  inosite,  escaped  the  action  of  the 
brilliant  green  alone  but  were  killed  off  by  the  addition  of  telluric  acid.  Brown¬ 
ing’s  work  supported. — A.  Leitch,  Brit.  med.  J.,  ii/1916,  317. 

Phenol  and  Bromocresol  Purple  as  indicators  in  the  bacteriologica 
examination  of  stools.  May  be  used  in  the  preparation  of  lactose-agar  platen 
for  the  isolation  of  members  of  the  typhoid-dysentery  group.  Employed  success¬ 
fully  with  brilliant  green  in  isolation  of  typhoid-paratyphoid  group. — A.  M 
Chesney,  per  J.  trop.  Med.  ( Hyg .),  1922,  105. 

Endo’s  Medium.  Beef  extract  5  g.,  peptone  10  g.,  agar  30  g.,  distilled  water 
to  1000.  Dissolve  on  water-bath,  adjust  to  neutral  reaction  to  phenolphthalein 
filter  and  sterilise.  To  make  plates,  prepare  10%  anhydrous  sodium  sulphite 
solution  and  to  10  ml.  of  this  add  2  ml.  of  fuchsine  solution  (basic  fuchsine  10  g. 
alcohol  100  ml.)  and  steam  5  minutes  in  water-bath.  To  each  100  ml.  of  the  agar 
mixture  add  1  g.  of  lactose,  dissolve  on  water-bath  and  add  0-5  ml.  fuchsine- 
sulphite  solution. 

By  placing  a  circle  of  blotting  paper  in  the  lids  of  the  petri  dishes  before 
sterilising  them,  all  the  water  of  condensation  is  absorbed;  this  aids  greatly 
in  making  successful  cultures. 

The  use  of  the  medium  with  agglutination  test  is  expeditious  in  isolating 
B.  coli  and  the  paratyphoid  organisms.  B.  coli  (being  acid-forming)  are  golden- 
metallic  looking.  Streptococci  form  crimson  dots.  Suspicious  colonies  (grey- 
coloured)  are  plated  on  to  Hiss  Medium. 

Hiss  Medium.  Dissolve  Lemco  5,  sodium  chloride  5,  in  distilled  watei 
1000,  autoclave  at  120°  for  5  minutes.  Add  washed  agar  8,  and  melt  in  auto¬ 
clave  at  130°  for  5  minutes.  Add  washed  gelatin  80.  Dissolve  and  cool  to  45°. 
Clear  with  white  of  one  egg  at  120°  for  5  minutes,  filter  and  add  1%  dextrose 
and  sterilise  in  steamer  1  hour.  Fill  5  ml.  tubes  and  sterilise  in  steamer  again 
This  medium  remains  solid  at  37°. — F.  B.  Bowman,  Brit.  med.  J.,  ii/1917,  250 

Fermentation  Reactions  of  B.  Typhosus.  W.  J.  Penfold,  dealing  witl 
fermentation  of  lactose,  peptone  water  and  of  dulcite*  water  by  B.  typhosus 
states  it  does  not  ferment  arabinose.  Fermentation  of  glycerin  and  papilla 
formation  on  isodulcite. — Brit.  med.  ./.,  ii/ 1910,  1672.  Raffinose,  erythritol  anc 
adonite  are  not  fermented. 

The  fermentation  of  lactose — or  non-fermentation — provides  importan 
information  as  to  the  coli-typhoid  organisms. 

The  non-lactose  fermenters  include  the  organisms  of  typhoid  and  para 
typhoid,  bacillary  dysentery  and  acute  bacillary  enteritis,  whilst  fermenter: 


*Dulcitol  is  synonymous  with  dulcite  and  melampyrite,  CfiPI8(OH)c 
a  sugar  from  Melampyrum  nemorosurn  and  other  M.  and  Euonymus  species 
It  occurs  in  white  crystals  soluble  in  water,  slightly  in  alcohol. 
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include  B.  colt  and  its  numerous  subtypes,  all  of  which  are  of  minor  imoortanre 
by  comparison  with  the  highly  pathogenic  species  met  with  among  the  non 
lactose  fermenters.  There  are  however,  non-lactose  fermenters— samophytes— 
of  no  greater  importance  than  B.  coh.—U.  H.  Duke,  Lancet,  ii/1921,  12?2,  1288. 

The  sodium  salts  of  d-tartaric,  /-tartaric,  meso-tartaric,  citric,  fumaric  and 
ii/ 1926  565  f°r  dlfferent,atmS  bacteria  where  sugar  reactions  fail.— Brit,  me’d  j  , 

Biochemical  characters  of  certain  bacteria  when  living  in  association  or 
artificially  mixed,  e.g.,  the  mixture  of  two  species  B.  typhosus  and  B  morgani 
may  produce  gas  in  some  instances,  though  one  species  produces  only  simple 
acidity  never  gas  and  the  other  neither  acidity  nor  gas— A.  Castellani,  Brit, 
med.  11/1925,  735.  ’ 


DIAGNOSIS 

Widal’s  Reaction  (Serum  Diagnosis).  Collect  sample  of  blood  in  a  small 
capillary  pipette,  and  seal  the  ends,  that  nearest  the  blood  being  closed  first. 
By  pricking  the  lobe  of  the  ear  or  the  finger  the  blood  will  run  into  the  tube  by 
capillarity.  The  serum  is  allowed  to  separate,  or  the  tube  is  centrifuged  to 
cause  as  complete  a  separation  as  possible  of  corpuscles  which  may  mask  a 
reaction.  The  serum  is  blown  out  on  to  the  corner  of  a  slide  and  a  platinum 
loopful  is  mixed  with  9  loopfuls  of  normal  saline  solution,  and  one  loopful  of 
this  1  in  10  dilution  is  mixed  with  two  loopfuls  of  typhoid  broth,  not  more 
than  24  hours  old,  preferably  filtered  through  ordinary  filter  paper.  This  1  in 
30  dilution  is  now  examined  as  a  hanging  drop.  Dilution  of  1  in  50  and  1  in  100 
should  also  be  made.  A  control  experiment  must  be  conducted  in  addition. 

Positive  Reaction.  Complete:  Clumping  of  organisms  and  cessation  of 
movement  occurs  as  a  rule  in  under  30  minutes,  or  may  be  instantaneous.  Partial 
reaction:  Sluggish  movement  providing  the  control  is  actively  motile.  Negative 
reaction :  No  alteration  in  one  hour.  Dilutions  1  in  100  should  give  same 
results  in  50  minutes;  if  the  time  exceeds  this  the  diagnosis  is  doubtful. 

The  reaction  may  also  be  performed  in  similar  dilutions  in  sealed  capillary 
pipettes  (Wright).  This  constitutes  the  macroscopic  method  of  applying 
Widal’s  Reaction. 

Notes  of  Caution  in  Applying .  The  broth  itself,  or  a  control  with  normal 
serum,  should  first  be  examined  to  see  that  the  organisms  are  freely  motile  and 
show  no  pseudo  clumps,  as  clumps  are  sometimes  present  in  the  broth  before 
the  addition  of  the  blood.  The  serum  of  persons  having  previously  had  typhoid 
may  react  even  years  after.  This  may  cause  confusion  where  a  typhoid  diagnosis 
had  not  been  given.  Again,  if  only  slightly  diluted,  e.g.,  1  in  10,  normal  serum 
frequently  “clumps,”  which  is  not  the  case  on  further  dilution — 1  in  30  or  50  is 
safest.  Some  workers  require  a  result  with  a  1  in  200  dilution  within  half  an  hour 
to  be  positive.  Too  great  a  dilution  may  obscure.  The  blood  of  all  cases  does 
not  react,  case  may  be  too  early  (generally  obtained  about  end  of  first  week). 
Cases  are  recorded  where  reaction  intermits,  absent  one  day,  present  next,  and 
again  recurs,  and  also  a  few  described  where  there  was  no  reaction  throughout  the 
disease,  but  these  are  fortunately  very  rare. 

A  special  culture  should  always  be  at  hand — one  known  to  react,  since  occasion¬ 
ally  laboratory  cultures  do  not  respond. 

Anomaly  in  the  Reaction.  In  examining  blood  of  patients  suspected  of 
enteric  group  infections  using  Dreyer’s  Standard  Method,  Zone  phenomena 
were  frequently  seen,  i.e.,  the  occurrence  of  agglutination  in  higher  dilutions  of  a 
serum  while  lower  ranges  failed  to  agglutinate.  It  is  more  striking  by  the  macro¬ 
scopic  (Dreyer)  method  than  by  the  microscopic.  It  was  found  that  the  addition 
of  another  serum,  non-agglutinating,  to  the  bacillus  under  test  increases  the  zone 
of  inhibition.  The  presence  of  salt  in  the  test  augments  but  does  not  cause  the 
negative  zone. — A.  F.  S.  Sladden,  Lancet ,  ii/1916,  272. 

Macroscopic  Agglutination.  The  following  is  a  convenient  method, 
make  dilutions  of  serum  in  ordinary  test  tubes,  take  a  loopful  of  grovvth  horn  an 
18  to  24  hour  old  agar  culture  and  emulsify  in  the  dilution  in  the  first  tube,  repeat 
in  the  second  tube  and  so  on.  Make  a  control  in  normal  salt  solutions.  Incubate 
and  look  for  precipitates.  A  fine  curdy  flocculent  precipitate  indicates  agglutina¬ 
tion  and  a  uniformly  turbid  emulsion  a  negative  reaction,  btitt. 

The  value  and  limitations  of  the  agglutination  tests  in  the  diagnosis  of  the 
enteric  group  of  organisms. — A.  B.  Rosher,  Lancet ,  11/  -  , 
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Colloidal  Silica.  Has  power  to  inhibit  action  of  complement,  and  thus  prevent 
lysis  and  destruction  by  bacteria  of  blood  fluids.  Experiments  with  fresh  bloo 
on  typhoid  bacillus. — W.  H.  Tytler,  Brit.  med.  J.,  ii/ 1 922,  980. 

Atropine  Injection  as  a  Means  of  Diagnosis  of  the  typhoid  group  i 
affections.  Atropine  1/33  grain  hypodermically  barely  increases  the  pulse  rat 
in  typhoid  and  paratyphoid  “A”  and  “B”  infections,  whilst  in  normal  peopli 
and  those  suffering  from  other  diseases  it  accelerated  it.  At  least  one  hou 
should  elapse  after  a  meal.  Give  the  injection  and  allow  25  minutes  to  elapse — 
patient  remaining  absolutely  quiet  before  making  second  observation.  As  a 
arbitrary  rule  an  increase  of  pulse  rate  by  about  20  or  more  beats  a  minute  afte 
the  injection  may  be  accepted  as  an  indication  that  patient  is  probably  nc. 
suffering  from  typhoid  or  one  of  the  paratyphoid  series.  If  the  increase  is  onl 
10  beats  or  less  the  reaction  is  suggestive  of  infection. — H.  Fairley  Marris- 
Brit.  med.  J.,  ii/ 1916,  717;  ii/1917,  492.  For  the  details  of  the  method,  se 
Spec.  Rep.  Ser.  med.  Res.  Comm.,  No.  9,  1917,  Lancet,  ii/1917,  503. 

Marris’s  Atropine  Test  of  distinct  and  definite  value  in  diagnosis  of  typhoi 
but  of  little  value  in  paratyphoid  group  of  fevers.— M.  L.  Treston,  India 
med.  Gaz.,  1926,  479  and  588. 

Petzetakis’s  Iodine  Reaction,  a  modification  of,  for  diagnosis  of  typhoi 
fever.  25  ml.  of  urine  are  saturated  with  20  g.  of  crystallised  ammoniur 
sulphate.  After  15  minutes,  filter  urine  and  dilute  to  one-third  if  too  thick 
To  10  ml.  of  filtrate  add  one-fifth  its  volume  of  a  10%  solution  of  sodiur 
hydroxide  and  then  a  drop  of  5%  tincture  of  iodine.  Shake  solution,  and  if  reactio 
is  positive  a  persistent  golden-yellow  colour  is  produced.  Reaction  positive  i 
the  first  week,  increasing  in  intensity  until  disease  reaches  its  height  and  the 
decreasing,  becoming  negative  before  temperature  becomes  normal.  Als 
invariably  positive  in  pulmonary  tuberculosis  with  cavity  formation,  ver 
frequently  in  second  stage  and  occasionally  in  first  stage.  Often  positive  durin 
height  of  pneumonia  and  measles,  and  always  negative  in  malaria  and  acut 
rheumatism.  Of  greater  diagnostic  value  than  the  diazo-reaction,  owing  t 
earlier  appearance,  greater  constancy  and  longer  duration. — Lancet,  i/ 1 924,  24c 

Russo’s  Test  for  Suspected  Typhoid  Fever.  Four  drops  of  a  0T  %  aqueou 
methylene  blue  solution  to  be  added  to  4  ml.  or  5  ml.  of  urine.  Green  colouratio 
stated  to  be  positive — blue,  negative. 

Paratyphoid  Fever,  in  the  true  sense,  is  an  infection  wit] 
paratyphoid  A  and  B  bacilli.  'The  disease  is  similar  to  typhoic 
though  generally  running  a  milder  course.  Intestinal  ulcers  ar 
identical  with  those  of  typhoid.  Cases  of  mixed  infection  are  nc 
rare. 

Paratyphoid  A  and  paratyphoid  B  are  morphologically  like  th 
typhoid  bacillus  and  are  actively  motile  but  ferment  glucose  wit 
production  of  acid  and  gas. 

B.  pavatyphosus  A  produces  less  gas  in  glucose  media  than  E 
with  A,  milk  remains  acid  for  a  fortnight  and  then  become 
alkaline  after  a  transient  acidity;  and  though  A  changes  neutr; 
red  to  yellow,  the  red  colour  tends  to  return  after  3  weeks  or  s( 
while  with  B  the  yellow  colour  is  permanent.  That  is  to  say,  i 
its  reactions  A  is  more  closely  allied  to  the  typhoid  bacillus  than  I 

B.  pavatyphosus  B,  however,  ferments  xylose  and  blackens 
lead  acetate  medium,  while  A  does  not,  and  B  is  regarded  as  moi 
closely  allied  to  the  Gaertner  group  than  A. — Hewlett  an 
McIntosh. 

B,  paratyphoid  B .  Differentiation  of  B.  aevtvycke  from,  als 
sub-division  of  the  aertrycke  organisms. — H.  Schiitze,  Lance 
i/1920,  93. 

Study  of  63  strains  belonging  to  pavatyphosus  B  group;  s 
produce  acid  and  gas  in  arabinose,  dulcite  and  xylose,  and  2 
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but  5  produce  transient  acidity  in  inosite;  all  ferment  trehalose 
and  blacken  lead  acetate  medium,  differentiating  them  from 
organisms  of  enteritidis  and  suipestifer  groups.  Capable  of  division 
into  two  sharply-cut  groups;  33  strains,  containing  all  strains 
isolated  from  paratyphoid  fever  in  man,  and  nearly  all  para¬ 
typhosus  B  strains  of  porcine  origin — suggested  name  for  this 
group,  “ Schottm illler  Type the  other  group  of  27  strains  all 
isolated  from  food-poisoning  outbreaks,  together  with  all  strains 
of  rodent  origin — as  all  in  this  group  agree  in  ability  to  absorb 
homologous  agglutinins  from  aertrycke  “mutton”  serum,  the 
suggested  name  is  "Aertrycke  Type.”  Both  groups  more  closely 
allied  to  each  other  than  to  B.  enteritidis  type. — Brit.  med.  J . 
Epit.,  i/1924,  44. 

Cole  and  Onslow’s  Tryptic  Broth.  A  broth  using  casein  (lait-proto  No.  6, 
for  bacteriological  purposes),  digesting  this  with  fresh  pancreatic  extract  and 
adjusting  the  reaction  by  making  the  hydrogen  ion  concentration  about  pH  7-35. 

This  reaction  is  very  near  that  of  blood  serum  and  also  near  the  optimum  pH 
for  the  growth  of  most  pathogenic  organisms. 

The  broth  gives  luxuriant  growth  with  the  colon-typhoid  group,  also  with 
B.  diphtheria  and  the  meningococcus.  It  is  most  useful  for  testing  for  indole 
formation  owing  to  its  rich  content  of  free  tryptophane.  When  diluted  with  its 
own  volume  of  0-5%  sodium  chloride  it  is  an  excellent  medium  for  detection  of 
acid  and  gas  formation.  It  is  also  good  for  making  agar  media. 

Phenol  red  is  employed  in  the  medium  to  differentiate  B.  typhosus  and  B. 
paratyphosus  A  and  B  by  a  method  based  on  the  pH  reached  in  growth  of  the 
organisms.  For  the  separation  of  T  from  A,  formation  of  gas  in  glucose  and  the 
rapid  fermentation  of  dulcite  by  A  and  not  by  T  are  relied  on. 

Phenol  red  is  useful  as  indicator.  Does  not  appear  to  inhibit  growth  and  is 
more  sensitive  than  litmus.  Lemon-yellow  in  acid  solution  and  red  or  magenta 
in  alkaline.  Solution  of  strength  0-04%  is  added  to  the  glucose  tryptic  broth 
and  a  dulcite  medium  in  proportion  of  4  %  of  the  solution. 

Following  are  the  critical  points  of  difference. 


Organism 

Solution  “G,” 
Glucose  Tryptic 
Broth  and 
Phenol  red 

Solution  “D,” 
Dulcite  Tryptic 
Broth  and 
Phenol  red 

Glucose  fermen¬ 
tation  tubes 

B.  typhosus 

Yellow 

Red  or  pink 

Acid 

B.  paratyphosus 

A 

Yellow 

Yellow 

Acid  and  gas 

B.  paratyphosus 

B 

Red  or  pink 

Variable 

Acid  and  gas 

— S.  W.  Cole  and  H.  Onslow,  Lancet,  li/1916,  9,  1011. 

B.  paratyphosus  C  culturally  resembles  B  but  doe-. s  not  f^ent  mosite 

from  ttSh£r  stratus"1"  B?  in  fomenting  arabinose.-Hewlett  and 

McIntosh. 

See  also  Food  Poisoning  and  Hog  Cholera ,  th™  ™lu™e-  Qllc;npnsion  Gf  the 

Anti-typhoid -paratyphoid  Vaccine  CB.P.  which 

micro-organisms  B.  typhosus,  B.  P^atyphos  >  BP  typhosus,  500  million 

have  been  killed.  It  contains  in  1  ml.  10<)0  ^1°^  yp 
B.  paratyphosus  A  and  500  million  B.  paratyphosus  ts. 

For  further  details  see  Vol.  I. 
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Typhoid  Carriers.  In  Gt.  Britain  the  fall  in  incidence  of  enteric  fever  due 
to  abolition  of  gross  contamination  of  water  supplies,  has,  if  possible,  enhanced 
the  importance  of  chronic  carriers  who  are  now  the  chief  causes  of  epidemic 
outbreaks.  In  paratyphoid  B  infections  especially,  the  incidence  of  temporary 
carriers  in  convalescence  is  high  and  due  precautions  should  be  taken  during  the 
convalescent  period.  Most  of  those  who  continue  to  excrete  bacilli  for  6  months 
after  the  acute  attack  will  continue  to  do  so,  and  in  those  who  still  excrete  after 
a  year  the  carrier  state  becomes  chronic  or  permanent.  The  more  dangerous 
(because  more  elusive)  carrier  is  the  chronic  carrier  who  has  had  no  known  attack 
or  whose  carrier  state  is  intermittent.  The  two  main  routes  are  faecal  and 
urinary.  The  chronic  faecal  carrier  is  usually  a  married  woman  of  30  years  of  age 
or  upwards.  Female  chronic  carriers  exceed  male  in  the  proportion  of  4  or  5 
to  one.  Children  rarely  become  carriers  but  are  important  agents  in  dissemina¬ 
tion,  as  attacks  are  so  often  mild  and  atypical.  Faecal  carriers  are  by  far  the  most 
numerous  and  may  be  subdivided  into  the  biliary  carrier  and  the  rare  true 
intestinal  carrier,  but  urinary  carriers  (the  nidus  of  infection  being  most  com¬ 
monly  the  kidney  or  kidney  pelvis)  are  more  dangerous  owing  to  greater  oppor¬ 
tunities  for  spreading  infection  and  greater  concentration  of  organisms  in  the 
urine.  General  anti-enteric  inoculation  is  not  practicable,  but  in  closed  com¬ 
munities  it  is  practicable  and  highly  desirable,  though  as  protection  tends  to 
wane  after  a  year  it  must  be  repeated.  In  addition  to  bacteriological  evidence  of 
freedom  from  infection  before  discharge  of  a  case  from  hospital,  examination 
should  be  made  again  6  to  12  months  later.  In  the  treatment  of  the  chronic 
faecal  carrier,  chemotherapy,  physiotherapy,  vaccine  therapy  and  administration 
of  B.  acidophilus  are  all  ineffective,  but  where  the  gall-bladder  is  the  site  of 
infection  cholecystectomy  has  been  successful  in  terminating  the  carrier  state 
in  75%  of  cases,  and  offers  the  best  chance  of  success. — C.  H.  Browning  and 
co-workers,  Spec.  Rep.  Ser.  med.  Res.  Coun.,  Lond.,  No.  179,  1933;  Lancet, 
i/1933,  535. 

The  enteric  fevers  in  Great  Britain  have  diminished,  are  diminishing,  and 
should  continue  to  diminish.  Deaths  and  incidence  have  shifted  from  the  large 
towns  to  the  smaller  towns  and  rural  districts.  Epidemic  influence  is  chiefly 
due  to  water  and  milk  in  the  small  towns  and  rural  districts,  and  to  specifically 
infected  foods  in  the  large  towns. — N.  M.  Goodman,  Lancet,  ii/ 1 933,  771. 

The  typhoid  bacillus  is  excreted  in  the  urine  in  the  later  stages  of  typhoid 
fever,  and  it  may  exist  in  the  urine  without  causing  symptoms.  Such  carriers 
are  a  great  source  of  danger  to  others. 

A  typhoid-carrier  survey  of  1076  healthy  daii^  employees  in  Alabama  yielded 
55  carriers  of  typhoid  and  paratyphoid  bacilli,  i.e.,  5-1%. — S.  W.  Welch  and 
co-workers. — J.  Amer.  med.  Ass.,  ii/ 1925,  1038. 

For  typhoid  and  paratyphoid  organisms  in  water  see  Water  Analysis ,  this 
Volume. 

Typhus  Fever.  The  disease  is  characterised  by  a  rapid  onset, 
the  development  of  a  mottled  rash  on  the  trunk  and  limbs  about 
the  fourth  day,  and  complete  delirium.  The  disease  lasts  about 
10  to  14  days  and  usually  ends  by  a  sudden  crisis.  Catarrhal 
symptoms  are  present  and  even  broncho-pneumonia.  The  virus 
of  typhus  fever  is  present  in  the  blood,  which  is  infective  from  the 
onset  and  continues  so  until  the  day  after  the  temperature  becomes 
normal. 

In  addition  to  the  characteristic  and  severe  disease,  milder 
forms  occur  in  certain  areas  and  have  received  local  names:  such 
are  tabardillo  of  Mexico  and  S.  America,  Brill's  disease  of  the 
U.S.,  Manchurian  fever  of  S.  Manchuria,  scrub  typhus  of  Malaya, 
Marseilles  typhus  and  Toulon  disease. — Hewlett  and  McIntosh. 

See  also  Mediterannean  Fever  and  Rocky  Mountain  Spotted 
Fever. 

Bacteriology .  The  organism  now  generally  considered 
responsible  for  the  disease  is  Rickettsia  prozvazekiy  first  described 
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by  da  Rocha-Lima  in  1916.  The  organisms  stain  a  reddish-purple 
with  Giemsa,  are  very  small,  of  short  elliptic  or  olive  shape,  often 
in  pairs  and  are  surrounded  by  a  paler  staining  substance; 
occasional  very  short  and  very  long  forms — up  to  1  *5  to  2  [j, — may 
be  seen.  Da  Rocha-Lima  observed  this  organism  in  the  lice  taken 
from  95%  of  typhus  patients. — Topley  and  Wilson. 


Transmission.  The  disease  is  spread  by  the  body-louse,  which  becomes 
infected  by  ingesting  the  blood  of  a  patient. 

Distribution.  The  latest  notification  of  typhus  fever  in  England  and  Wales 
was  received  in  1929.  A  few  cases  are  reported  each  year  in  the  I.F.S.,  but  their 
number  is  decreasing.  In  Europe  typhus  fever  remains  practically  confined 
to  the  Eastern  States,  including  the  Balkans.  Brill’s  disease  is  endemic  in  the 
south-eastern  parts  of  the  U.S.A.  and  in  Central  and  South  America,  and  a 
similar  form  has  been  described  in  Australia. — Rep.  med.  Offr  Minist.  Hlth , 
Lond.,  1933,  48. 

Typhus  fever:  its  prevalence.  A  review"  of  typhus  fever  in  the  world.  Figures 
for  South  Africa,  Algeria,  Chili,  U.S.A.,  Rumania,  and  Soviet  Russia. — Bull. 
Off.  Int.  Hyg.  publ.y  per  Lancet ,  ii/ 1 934,  940. 

Diagnosis.  Weil-Felix  Reaction  is  distinctive.  The  X2  and  XI 9  strains 
of  B.  proteus  are  agglutinated  by  the  serum  of  typhus  cases.  It  is  similar  to  the 
Widal  reaction. — J.  R.  Army  med.  Cps,  1923,  210. 

A  positive  reaction  at  1:25  during  the  first  week  of  the  disease  may  be 
considered  as  a  presumptive  positive,  though  about  7%  to  9%  of  persons  not 
uffering  from  typhus  may  react  at  this  titre.  As  a  rule  the  titre  rises  rapidly 
so  that  a  positive  diagnosis,  1 :  50  or  higher,  can  generally  be  made  by  the  8th  day. 
The  reaction  has  been  employed  on  a  large  scale  and  has  been  found  remarkably 
valuable. — Topley  and  Wilson. 

The  reaction  must  be  interpreted  with  caution.  Conclusive  in  very  high 
titres,  above  1  :  1000;  titres  of  1  :  100  very  suggestive,  but  1  :  50  only  indicates 
possibility  of  typhus.  Unusual  for  reaction  to  be  so  pronounced  in  diseases 
other  than  typhus  as  to  be  regarded  as  positive,  but  it  is  occasionally  positive 
in  scarlet  fever  and  small-pox,  and  most  likely  to  be  so  in  paratyphoid  B 
fever — a  case  in  point.  Rise  of  titre  during  disease  a  strong  argument  in  favour 
of  typhus.  Author  recommends  examination  by  both  Weil-Felix  and  Widal 
Tests,  also,  in  sporadic  cases,  by  Nicolle’s  method  (injection  of  0-25  ml.  ot 
serum  into  peritoneum  of  guinea-pig  or  monkey).  In  positive  cases,  alter 
incubation  period  of  10  days,  fever  sets  in  lasting  6  to  1-  days.  Negative  result 
has  no  significance. — Brit.  med.  J.  Epit.,  i/1924,  36. 

The  strength  of  the  reaction  does  not  correspond  to  the  gravity  of  the  disease 
Mild  cases  may  give  strong  reactions,  but  a  high  reading  was  also  obtained  in 
a  patient  shortly  before  death. — E.  H.  R.  Altounyan,  Lance  ,  1/  *  .  .*  • 

Treatment.  Support  the  heart  by  digitalis  or  strophanthus  large  i ejections 
of  camphorated  oil,  injections  of  rum  and  injections  of  adrenaline 
attacks  occur.  Avoid  antipyretic  drugs.  Optochin,  g.  °,  g’’  can 

has  been  advised  by  German  physicians  to  be  taken  so  g  P 
swallow.  When  coma  supervenes,  to  be  given  in  oil  hypodermically.  Sai 
cut  short  the  fever  and  lessen  mortality.— Brit.  med.  J.,  i/J^,  621 

Notes  on  about  1800  cases  in  the  Serbia  epidemic,  1 91  ^  ^roxide 

mouth  out  with  permanganate  or,  : m  preferene  , n  -ti  j  Br{t  med. 

obviated  parotitis,  otitis,  etc.  Ice  to  the  head.— T .  Gwynne  Maitland,  Brit.  mea. 

2000  cases  in  a  German  prison  camp  ^  ^ .  Cam^^hine°  h  ^shee^nchor! 
but  not  found  good;  much  abscess  c  TP  Davy  ancj  A.  J.  Brown. 

Expectant  and  symptomatic  treatment  best.  P.  -  • 

Brit.  med.  J .,  ii/ 1915,  737.  .  n^crrihpd — * 

Typhus  fever  epidemic  among  Greek  refugees— trea 

Sir  P.  Hehir,  Lancet,  ii/ 1923,  153,  -0t ,26  .  attack  exposing  himself 

Prophylaxis.  A  person  unprotected  by  a  p  though  there  are  no  lice 

to  a  typhus  patient  in  a  close  ™n^y1S^Uan  Brlt.  med.  J.,  ii/1915,  841. 

present.  Good  ventilation  essential.  J.  •  ’  f  anointing  the  body 

Kerosene  or  equal  parts  of  kerosene  and  soft  paraffin  t  u57- 

is  an  efficient  insecticide.— R.  O.  Moon,  Lancet, 
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S.  African  typhus  among  natives.  Hot  air  deverminisation  apparatus  workiir 
for  20  minutes  at  75°  advised.  Naphthalene  1,  in  nut  oil  8,  is  an  efhcie 
insecticide  for  disinfecting  head  and  body  while  clothes  are  going  through  tl 
machine;  it  kills  lice  and  nits  on  hair  and  body. — H.  F.  Sheldon,  Lancet,  ii/192: 
1075. 

Prophylactic  inoculation.  A  serum  made  by  passage  of  the  virus  through  tk 
monkey  is  preventive. — S.  Kusama,  Lancet,  ii/1921,  386. 

Undulant  Fever,  syn.  Malta  Fever.  (Note. — Mediterraneai 
fever,  q.v .,  is  not  synonymous). 

The  fever  is  characterised  by  long  irregular  pyrexia,  wit 
frequent  relapses.  There  is  profuse  perspiration,  pains  and  some 
times  swellings  in  the  joints,  occasionally  orchitis.  Constipation 
is  usually  very  marked.  Incubation  period  6  to  9  days.  Tempera 
ture  may  be  106°,  fatal  110°F.  The  mortality  rate  is  about  2% 

In  1886,  Bruce  found  Micrococcus  melitensis  in  the  spleen  of  fats 
cases  of  Malta  fever,  and  by  inoculating  monkeys  proved  it  to  be  th 
cause,  but  it  was  not  until  1 905  that  Zammit  was  able  to  indicat 
that  goat’s  milk  was  the  main  source  of  infection.  Following  th 
stoppage  of  the  supply  of  goat’s  milk  the  disease  was  practical! 
eradicated  among  the  troops,  and  the  killing  off  of  infected  goat 
has  since  greatly  reduced  the  incidence  in  the  civilian  populatior 

M.  melitensis  is  actually  a  bacillus  and  not  a  coccus,  and  th 
name  now  adopted  is  Brucella  melitensis ,  the  “abortus”  organisr 
now  being  regarded  as  a  variety  (Brucella  melitensis ,  var.  abortus 
— per  Prescriber ,  1929,  303. 

Br.  abortus  was  first  isolated  by  Bang  in  1897  from  cow 
suffering  from  infectious  abortion. 

Morphology.  Br.  melitensis  and  Br.  abortus  have  a  fairly  clos^ 
resemblance  morphologically.  The  bacilli  are  short  and  slender 
the  axis  is  straight;  the  ends  are  rounded;  the  sides  may  b 
parallel  or  convex  outwards.  In  length  they  vary  from  abou 
0-6  to  F5  fi  and  in  breadth  from  0-5  to  0-7  jjl.  The  short  form 
may  appear  as  oval  cocci  or  as  diplococci.  As  a  rule  they  ar 
arranged  in  pairs  end-to-end,  or  in  small  groups;  sometimes  shoi 
chains  of  4  to  6  members  may  be  seen.  Owing  to  the  frequen 
coccoid  appearance  their  bacillary  nature  may  be  in  doubt,  bu 
in  size  they  are  smaller  than  any  of  the  gram-negative  cocci.- 
Topley  and  Wilson. 

Incidence.  The  incidence  in  this  country  is  not  known,  as  the  disease 
not  notifiable,  but  it  is  becoming  better  known  and  the  improvement  in  diagnos 
is  reflected  in  the  increasing  number  of  cases  which  have  come  to  the  notice  c 
the  Ministry  of  Health:  in  1928,  5;  1929,  17;  1930,  28;  1931,  40;  1932,  5' 
Undulant  fever  should  not  be  regarded  as  a  last  resort  in  diagnosis  but  as 
definite  possibility  in  all  cases  of  irregular  or  prolonged  fever.  Details  of  cas< 
asked  for,  for  the  records  of  the  Ministry  of  Health  and  the  Agricultural  Researc 
Council. — Sir  W.  Dalrymple-Champneys,  Lancet,  i/1934,  95. 

Of  1331  sera  examined  at  Manchester  for  the  Brucella  and  enteric  groui 
between  January  1929  and  November  1932,  28  agglutinated  Br.  abortus  onl 
Evidence  is  accumulating  to  show  that  latent  and  subclinical  infection  is  n< 
uncommon  and  the  low  incidence  must  depend  on  the  relative  insusceptibilii 
of  the  human  population. — E.  Wade,  Lancet,  i/1933,  1342. 

Since  20%  to  40%  of  the  mixed  milk  supplies  in  towns  not  practisir 
pasteurisation  contain  living  abortus  bacilli,  and  a  high  proportion  of  herds  a 
infected,  it  is  often  asked  why  undulant  fever  is  not  more  common  in  th 
country  than  it  appears  to  be.  The  answer  is  that,  as  with  the  tubercle  bacillu 
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latent  infections  with  Br.  abortus  are  common.  Of  100  slaughterers  examined 
at  Liverpool,  12  had  an  agglutination  titre  of  1:40  or  over  to  Br.  abortus ,  while 
of  100  control  males  of  the  same  age-groups  only  2  reacted  at  this  titre. — Lancet , 
ii/ 1 932,  581. 

See  also  H.  Harrison  and  G.  S.  Wilson,  Lancet,  ii/1928,  1340.  The  more 
the  disease  has  been  looked  for  in  the  U.S.A.  the  more  it  has  been  found. — 
Lancet ,  ii/1928,  1349. 

Diagnosis .  In  the  early  stages  of  the  disease  in  man,  blood  culture  is  the 
most  satisfactory  method  of  diagnosis:  it  is  positive  in  about  80%  of  cases 
from  the  second  day  onwards. 

Citrate  10  ml.  of  blood,  centrifuge  with  normal  saline  twice  and  take  up 
organisms  and  red  cells  with  pipette;  1  ml.  added  to  tube  of  agar  at  40°  and 
poured  into  petri  dish;  several  plates  made  and  incubated  at  37°;  organisms 
picked  out  from  2nd  to  6th  day. — J.  trop.  Med.  ( Hyg .),  1924,  80. 

Blood  culture  a  valuable  method  of  diagnosis.  The  best  culture  medium  is 
1%  glucose  broth  and  incubation  prolonged  in  an  atmosphere  of  10%  carbon 
dioxide. — G.  S.  Wilson,  Brit.  med.  J.  i/1934,  301. 

Br.  abortus  cultivated  from  human  faeces — method  described. — H.  I,.  Amoss 


and  M.  A.  Poston,  J.  Amer.  med.  Ass.,  ii/ 1929,  170. 

Agglutination  Test. — In  the  blood  of  normal  persons  agglutinins  may  be 
present  for  Br.  melitensis ,  sometimes  up  to  a  titre  of  1:  50,  occasionally  to  1:100. 
In  patients  suffering  from  Malta  fever,  specific  agglutinins  appear  about  the 
10th  or  12th  day  after  the  commencement  of  the  fever;  the  titre  rises  till  it 
attains  a  point  varying  between  about  1:100  and  1:3000.  Provided  that  the 
precautions  are  taken  of  using  known  agglutinable  strains  of  both  serological 
tynes  that  no  reaction  is  considered  possible  in  a  serum  dilution  of  less  than 
1-50,’ and  that  in  all  doubtful  cases  the  reaction  is  repeated  in  5  days  time  to 
ascertain  if  the  titre  is  rising,  there  is  little  chance  of  error.— 1  opley  and  Wilson. 

At  the  Public  Health  Laboratory,  Manchester,  during  1927,  998  Wassermann 
sera,  and  42  Widal  sera,  were  examined.  By  examining  the  former  it  was  hoped 
to  gain  some  idea  of  the  normal  titre  to  Br.  abortus,  and  by  examining  the  latter 
to  detect  cases  of  abortus  fever  amongst  the  numerous  cases  of  undiagnosed 
pyrexia  from  which  these  sera  were  derived.  Of  the  Wassermann  sex  a  o  z>/o 
agglutinated  Br.  abortus  to  a  titre  of  1: 10  or  higher,  and  of  the  0)^*1 urinated 
negative  to  organisms  of  the  typhoid-paratyphoid  group)  ^  ^  ,  r  ,, 

Br  abortus.  The  average  titre  of  the  Wassermann  sera  was  1:64  and  of  the 

Widal  sera  1:336.  The  evidence  suggests  that  blood  cultures  and 

tests  should  be  made  on  all  cases  ot  undiagnosed  maladies.  II.  .lairison  an 

°br'.  M^KristtnsTn  of  Copenhagen  examined  1 177  W‘d%f”da^ltf°“"Ve?e 

^^tradei^afR^actionl^Bumetk^  intradermal  ^Me^XeMe^  Te^t  consists 
in  injection  of  0-5  ml.  ot  a  lulled  broth-culture  containing  ,  s 

If  positive,  a  red  (edematous  area  occurs  at  site  of  injection  persisting  tor 

days  —Prescriber,  1929,  306.  f  ,  -n  j  wteria  as  an  aid 

Intradermal  test  with  phenolised  susPe™  °  injection.  Positive  results 
to  diagnosis.  Results  should  be  read  96  hours  alter  ^g|^tion  te8t.  Results 

may  lead  to  definite  diagnosis  in  absen  P  yeckel  and  O.  D.  Chapman, 
same  with  Br.  abortus  and  Br.  melitensis.— H.  C.  Yeckel 

J .  Amer.  med.  Ass.,  i/1933,  1858.  .  •  ■  (r  o(H)n  million  Br. 

Treatment.  Brucella  melitensis  v  ^35)  for  use  in  the  treat - 

melitensis  organisms  per  mJ- arc  availab  (  •  ubaitane0usly  at  intervals  of 

ment  of  undulant  fever.  The  vaccine  ^  j  ml 

from  3  to  10  days  in  doses  of  0-25  ml.,  ’  .  useless  but  eusol  double 

Fever  kept  under  by  physical  es ‘ acriflavine  intravenously  in  doses  of 

strength  intravenously  m  50  ml.  dos  d  results. — Prescriber,  1929,307. 

0-1  gxto  0-4  g.  are  both  stated  to  havepv®; hi  massive  doses  protected 
Goats  vaccinated  intravenously  w  ‘B  melitensis  strain  and  fail  to  pass 

from  subsequent  infection  with  a  ^ 

that  organism  in  milk.— J.  trop.  Med.  y  yg-)’  inocuiated  animals  against 

Value  of  live  vaccine  of  Br.  March,  1933,  50. 

infection  challenged.— Sir  John  McFadyean,  L  con P 
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Weil’s  Disease.  In  the  first  stage,  lasting  6  or  7  days,  there  i 
high  fever,  conjunctival  congestion,  muscular  pains  and  albumin 
uria;  in  the  second  stage,  lasting  from  the  7th  to  the  13th  day 
jaundice  appears,  with  a  tendency  to  haemorrhage,  and  death  ma; 
occur;  the  convalescent  stage  is  marked  by  general  subsidence  o 
the  jaundice  and  other  symptoms,  but  may  be  interrupted  by  : 
secondary  fever. 

Leptospira  icterohcemorrhagice ,  the  causal  organism,  is  6  to  " 
p  in  length,  0*25  p  in  thickness,  and  contains  a  number  o 
perfectly  regular,  closely-wound  spirals  about  05  p  long;  th 
spirals  become  closer  near  the  extremities.  A  most  characteristi 
feature  is  the  sharp,  tapering,  hooked  ends,  giving  the  organism 
resemblance  to  the  letter  C  or  S. 

During  the  first  week  of  the  disease  the  spirochaetes  can  general! 
be  demonstrated  in  the  blood  by  guinea-pig  injection  and  b 
microscopical  examination.  After  the  7th  to  9th  day  they  leav 
the  blood  and  appear  in  the  urine,  in  which  during  the  3rd  an< 
4th  weeks  they  can  be  found  microscopically  by  dark-groun 
illumination  (the  spirochaetes  in  the  urine  are  often  atypical  i: 
shape  and  may  be  granular  and  degenerated). — Topley  an 
Wilson. 

Transmission.  The  evidence  indicates  that  infection  takes  place  by  cor 
tamination  of  the  abraded  skin  or  the  conjunctiva  with  water  contaminated  wit 
rat’s  urine. 

In  the  course  of  a  few  years  wild  rats  have  spread  the  infection  throughout  th 
whole  world,  spirochaetes  being  found  constantly  in  their  kidneys  and  urim 
40%  of  rats  in  Freiburg  are  infected,  and  in  Germany  it  is  believed  that  th 
principal  source  of  human  infection  is  from  baths,  where  the  water  has  bee 
contaminated  from  the  urine  of  infected  brown  rats.  It  appears  probable  ths 
tame  rats,  though  not  hitherto  regarded  as  potential  carriers,  may  also  h 
infected.  Rats’  saliva  usually  contains  spirochaetes  and  men  may  be  infecte 
bv  handling  them. — P.  Uhlenhuth  and  E.  Zimmerman,  per  Brit.  med.  J.y  ii/193: 
1083. 

A  case  of  Weil’s  disease  contracted  by  the  “whip”  of  a  pack  of  foxhound 
following  p.m.  of  puppies  which  had  died  from  “yellows”  (a  leptospiral  diseas 
of  dogs).  The  association  of  human  with  canine  jaundice  may  not  be  s 
uncommon  as  the  recorded  cases  suggest.  The  virus  is  easily  transmissible  b 
skin  contact. — C.  J.  M.  Lawrence  and  C.  C.  Okell,  Lancet,  ii/1929,  328. 

Incidence.  A  widespread  and  hitherto  unrecognised  focus  of  Weil’s  diseas 
affecting  the  sewer  labourers  of  London  has  been  demonstrated,  and  its  existent 
for  at  least  12£  years  conclusively  proved,  many  cases  having  been  diagnosed  s 
catarrhal  jaundice.  A  serological  and  clinical  examination  of  sewer  worke 
should  be  undertaken  to  determine  the  real  extent  of  the  disease,  and  prophylact 
leptospiral  vaccines  might  prove  valuable. — N.  H.  Fairley,  Brit.  med.  J .,  ii/193 
13. 

Details  of  a  case  occurring  in  a  female  Post  Office  employee. — W.  ( 
Willoughby  and  A.  G.  Shera,  Brit.  med.  J .,  ii/ 1 934,  14. 

Nineteen  cases  reported  in  Aberdeen,  in  fifteen  of  which  clinical  diagnosis  w: 
confined  by  bacteriological  or  serological  tests.  Thirteen  of  the  patients  we 
employed  in  the  handling  and  cleaning  of  fish.  The  premises  where  fish 
cleaned  and  prepared  for  distribution  are  often  unsatisfactory,  unhygienic,  ar 
infested  wdth  rats,  and  samples  of  water  taken  from  floor-washings  and  tul 
caused  typical  ictero-hgemorrhagial  infection  in  guinea-pigs,  the  organism  beir 
easily  demonstrable.  These  findings  show  that  the  workers  among  fish  must  1 
included  in  the  occupational  groups  especially  liable  to  Weil’s  disease. — L.  i 
Davidson  and  co-workers,  Brit.  med.  J.,  ii/ 1 934,  1137. 

Account  of  an  outbreak  in  Queensland,  with  136  cases  and  7  deaths.  Tf 
outbreak  occurred  in  a  low-lying  area  with  heavy  rainfall,  devoted  to  the  growl 
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of  sugar  cane.  The  cane-cutters  (mostly  Italians)  work  bare-footed  in  the 
cane-helds,  which  are  heavily  infested  with  rats.  Description  of  preventive 
measures  adopted. — J.  G.  Drew,  Brit.  med.  J.,  ii/1934,  1142. 

In  Japan  the  disease  remains  prevalent,  the  total  cases  in  1933  being  1636 
with  a  mortality  of  4-6%,  though  in  one  province  the  mortality  over  six  vears 
varied  from  16-9%  to  29-9%. — Brit.  med.  J .,  ii/1934,  1155. 

L.  icterohcemorr hagice  discovered  in  wild  rats  caught  in  slaughter  house  at 
Warsaw  4  out  of  42  infected.  Two  strains  possessed  very  high  virulence  for 
guinea-pigs.  From  experiments,  the  isolated  leptospira  concluded  to  be  identical 
with  L.  icterohcemorr hagice. — Ludwig  Anigstein,  J.  trop.  Med.  (Hyg.),  1923,  81. 

L.  icterohcemorr hagice  found  in  the  urine  of  a  rat  caught  in  a  wet  seam  in  a 
North  of  England  coal  mine. — H.  A.  Cookson,  Lancet,  ii/1935,  192. 

Diagnosis.  Agglutination  Test.  This  is  carried  out  by  allowing  varying 
concentrations  of  the  patient’s  serum  to  interact  for  2  hours  at  32°  with  an  equal 
volume  of  a  young  culture  of  L.  icterohcemorr  hagice.  Drops  from  these  dilutions 
are  then  examined  by  dark-ground  illumination.  If  formolised  cultures  are 
used,  lysis  of  the  leptospira  does  not  occur.  The  technique  of  the  reaction  is 
described  by  W.  Schuffner,  Trans.  R.  Soc.  trop.  Med.  Hyg.,  1934,  7. 

Positive  agglutination  reaction  may  be  expected  on  the  sixth  day  of  the 
disease  and  reaches  its  maximum  on  the  twentieth. 

Adhesion  Test.  About  20  c.mm.  of  each  of  ( a )  patient’s  serum,  ( b )  young 
broth  culture  of  L.  icterohcemorr  hagice ,  ( c )  saline  suspension  of  young  culture 
of  B.  coli  or  similar  organism  and  ( d )  a  five-fold  dilution  of  fresh  guinea-pig’s 
serum  in  saline  are  mixed  in  a  small  incubation  tube  and  incubated  at  37°  for 
half  an  hour.  A  control  tube  containing  normal  serum  in  place  of  the  patient’s 
serum  is  similarly  treated.  A  drop  of  the  fluid  is  examined  under  a  cover  slip 
with  dark-field  illumination.  In  a  positive  reaction  the  bacteria  will  be  seen  to 
be  firmly  adherent  to  the  leptospira  although  not  all  the  leptospira  will  be 
affected  in  this  way  unless  the  serum  is  of  very  high  titre.  In  a  negative  reaction 
the  leptospira  are  seen  to  be  swimming  freely  unimpeded  by  the  bacteria.  At 
least  twenty  leptospira  should  be  observed  before  a  negative  result  is  recorded. — 
H.  D.  Brown,  Lancet,  i/1935,  411.  Culture  medium  used  is  composed  of 
distilled  water  3  ml.,  Lemco  broth  0-5  ml.,  inactivated  rabbit’s  serum  0-25  ml. 
Culture  incubated  at  32°  for  6  days.  Better  to  use  a  strain  that  has  lost  its 
pathogenicity. — ibid. 

Treatment.  Specific  therapy,  both  in  the  form  of  convalescent  serum  and 
antileptospiral  serum  is  available. 

Whooping  Cough.  Bordet’s  Bacillus .  A  cocco-bacillus,  non- 
motile,  gram-negative,  staining  feebly,  regarded  as  causative  of 
whooping  cough,  has  been  isolated.  Cultures  of  the  organism 
were  found  to  be  specifically  agglutinated  by  the  serum  of  children 
suffering  from  the  disease.  Agglutinating  reaction  not  strong. 

Resembles  B.  influenzce  {Pfeiffer)  and  grows  somewhat  scantily 
on  blood  agar.  The  following  medium  permits  of  isolation 
from  sputum.  Potato  500  g.,  4%  glycerin  solution  1000  ml., 
autoclave  and  pour  off  excess  fluid.  Emulsify  potato  in  normal 
saline  1500  ml.  and  add  agar  3%  to  4%.  For  use,  mix  wit 
equal  quantity  of  defibrinated  blood. 

Frequency  of  finding  Bordet’s  bacillus  diminishes  enC*  ° 

the  4th  week  of  the  spasmodic  phase.  Brit.  med.  J .,  11/  »  • 

The  bacillus  isolated  in  cases  examined  within  the  first  A  pearl-like 

colony  developed  after  3  days’  incubation.  Easier  and  more  exa  -q  .an 

diagnosis  of  diphtheria.-H.  Sugare  and  J.  W.  McLeod,  Lancet,  11/ 1929  lb: 7 

The  nature  of  the  culture  medium  is  of  great  importance from  fhSsS 
capacity.  Bacilli  grown  on  rich  blood  medium  differ  an  g  X.  (,  enerate 

grown  without  blood,  but  even  when  grown  in  blood  agar  1 1  > .  > 

111  Analy^is^of  the°antigenic  properties  of  32  strains  of  ^pertussis  showed  that 

they  fell  into  four  well-marked  groups  terme  >  stock  laboratory 

Freshly  isolated  strains  were  toxic  to  guinea-pigs  (Phase  1),  stock  lanoraiory 
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strains  were  non-toxic  and  were  Phases  III  and  IV.  _A  culture  from  a  sing 
colony  can  produce  in  turn  all  the  antigens  characteristic  of  the  four  phases,  an 
in  culture  the  bacilli  tend  to  change  to  Phases  III  and  IV.  This  change  can  t: 
delayed  by  incorporating  sufficient  fresh  blood  in  the  culture  medium.  A 
efficient  prophylactic  vaccine  can  be  made  only  from  bacilli  in  the  pathogen 
Phase  I. — P.  H.  Leslie  and  A.  D.  Gardner,  J.  Hyg.,  Camb.,  1931,  423. 

Yaws,  syn.  Frambtssia.  A  contagious  inoculable  diseas 
characterised  by  an  indefinite  incubation  period  followed  t: 
fever,  by  rheumatic  pains,  and  by  the  appearance  of  papules  whic 
develop  into  a  fungating,  encrusted,  granulomatous  eruption. 

An  organism  found  in  the  lesions  of  yaws  has  been  named  both  Spirochceu 
pallidula  and  Treponema  pertenue. — Manson. 

Epidemiology  and  morbidity  of  yaws,  with  special  reference  to  fat  metabolisr 
Low  diet  values,  scarcity  of  animal  protein,  absence  of  milk,  fat,  calcium  ar 
vitamin  A,  are  factors. — J.  O.  Shircore,  La?icet,  i/1930,  960. 

Some  56,000  cases  are  being  treated  each  year  in  Nigeria. — W.  B.  Johnsc 
Brit.  med.  J.,  ii/ 1 932,  288. 

Frambcesia  in  Ceylon.  Potassium  iodide  in  large  doses  best  routine  treatmer 
Atoxyl,  sodium  cacodylate,  and  quinine  cacodylate  also  useful. 

Novarsenobenzol  has  a  rapid  and  remarkable  curative  action  in  every  sta 
of  the  disease. — Manson. 

Yellow  Fever.  Yellow  fever  resembles  Weil’s  disease,  bi 
the  symptoms  are  more  severe  and  haemorrhages  into  the  stomac 
and  intestine  cause  black  vomit  and  meltena.  Has  a  very  hig 
mortality  rate. 

Yellow  fever  no  longer  exists  in  North  America  and  has  bee 
largely  suppressed  in  Central  and  South  America;  it  is  now  main 
prevalent  in  West  Africa. 

Noguchi  thought  the  disease  to  be  due  to  Leptospira  icteroide 
but  it  is  probably  caused  by  a  virus  which  will  pass  the  pores  « 
V  and  N  Berkefeld  filters  but  not  W. — Brit.  med.  J.,  i/ 1 928,  72: 

For  details  of  Noguchi’s  work  and  a  description  of  L.  icteroide 
see  19th  Edn.,  Vol.  II. 

Transmission .  The  Americans,  Reed,  Carroll,  Agramon 
and  Lazear  established  that  yellow  fever  is  transmitted  by  Aed 
cegypti  (syn.  Stegomyia  calopus,  S.  fasciata).  The  virus  can  1 
transported  from  one  place  to  another.  For  its  development 
requires  a  temperature  of  over  75  F.  It  ceases  to  spread  belo 
75  .  Usually  it  is  a  sea-coast  disease.  The  mosquito  is  the  inte 
mediary  but  it  is  not  transferable  by  recently  infected  mosquitoe 
The  parallelism  between  the  aetiology  of  yellow  fever  and  malar 
is  very  complete. — Manson. 

Aedes  univittatus  (Sugeus)  and  Tceniorrhynchus  africanus  (both  commc 
domestic  mosquitoes)  as  potential  carriers  in  W.  Africa. — W.  B.  Johnson,  Br 
med.  J.,  i i/ 1 932,  285. 

Other  species  of  mosquito  than  Aedes  cegypti  may  carry  the  disease— campaig 
in  W.  Africa  should  be  directed  against  all  mosquitoes  indiscriminately. 

E.  Hindle,  Brit.  med.  J.,  ii/ 1 930,  1053. 

An  account  of  a  unique  epidemic  in  South  America  during  1932  is  given 

F.  L.  Soper  et  al.,  Amer.  J.  Hyg.,  xviii,  555.  In  one  district  in  Brazil,  A.  cegyj 
could  not  be  found,  but  another  species  of  mosquito,  Aedes  scapularis,  v. 
incriminated  as  vector. 

The  Brazilian  epidemic  is  a  grave  warning  that  in  certain  circumstances 
potential  but  usually  inefficient  vector  can  spread  yellow  fever. — S.  F.  Dudl< 
J.  trop.  Med.  (Hyg.),  1934,  273. 
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F?r  a  discussion  of  the  ecology  of  mosquito-borne  disease  with  reference  to 
possibility  of  spread  of  yellow  fever  to  Asia,  see  S.  F.  Dudley,  ibid. 

Yellow  fever  aetiology.  Incubation  period  longer  than  hitherto  supposed 

17^930 ai80°b  emS  dlscussed~Max-  H-  Kuczynski  and  B.  Hohenadel,  . Lancet , 


Contamination  with  infected  blood  the  usual  method  of  transmission.  Infected 
human  blood  is  highly  infectious  in  the  early  stages  and  may  carry  the  disease 
by  percutaneous  route  since  the  virus  is  able  to  pass  through  the  intact  skin. — 
E.  Hmale,  Lancet,  11/ 1930,  835. 

The  Dutch  Government  has  made  it  a  punishable  offence  to  import  for 
scientific  purposes  yellow  fever  virus  into  the  Dutch  East  Indies,  and  the  Govern¬ 
ment  of  India  has  taken  similar  steps. — Brit.  vied.  J .,  ii/1932,  325. 

Imrnunisation .  It  is  possible  to  show  if  a  person  is  immune  to  yellow 
fever  by  injecting  his  blood  serum  together  with  yellow  fever  virus  into  a 

specially  prepared  mouse.  If  the  subject  is  immune  the  mouse  does  not  die _ 

W.  A.  Sawyer  and  W.  Lloyd,  J.  exp.  Med.,  1931,  539. 

The  “protection  test”  developed  by  workers  in  W.  Africa  shows  that  the 
injection  of  a  small  quantity  of  serum  from  a  patient  who  has  recovered  from 
the  disease  protects  white  mice  from  a  simultaneous  injection  of  yellow  fever 
virus.  The  principle  consists  of  an  intraperitoneal  injection  of  the  serum  to  be 
tested  and  the  virus,  and  at  the  same  time  a  mild  irritant  (starch  solution)  is 
injected  into  the  brain  to  fix  virus  entering  the  circulation.  The  test  has 
profoundly  modified  views  on  the  epidemiology  of  the  disease  as  it  has  shown 
that  the  immunity  conveyed  by  an  attack  is  usually  lifelong.  Though  it  may  be 
serious,  the  disease  in  Africans  is  usually  a  trivial  illness  occurring  in  infancy, 
and  hundreds  of  cases  must  occur  which  are  not  recognised— which  would 
account  for  the  occurrence  of  the  disease  among  Europeans  in  places  widely 
separated  where  there  is  no  evidence  of  a  native  epidemic. — W.  B.  Johnson, 
Brit.  med.  J.,  ii/1932,  285. 

Passive  immunity  from  injection  of  immune  serum  alone  disappears  in  one 
or  two  weeks;  more  prolonged  immunity  results  from  subcutaneous  or  intra¬ 
peritoneal  inoculation  of  a  mixture  of  virus  and  immune  serum. — G.  M.  Findlay 
and  E.  Hindle,  Brit.  med.  J.,  i/1931,  740. 


By  passage  through  mice  yellow  fever  virus  loses  its  virulence  for  monkeys. — 
M.  Theiler,  Ann.  trop.  Med.  Parasit.,  1930,  249. 

After  100  or  more  passages  through  mice,  the  virus,  although  of  low  virulence, 
is  still  capable  of  producing  yellow  fever  in  man  and  should  be  further  attenuated 
or  mixed  with  a  potent  immune  serum.  After  a  single  injection  of  a  dried  mixture 
of  living  mouse  virus  and  human  immune  serum,  immunity  of  15  persons 
inoculated  rose  to  an  extent  comparable  to  that  following  a  natural  attack. — 
W.  A.  Sawyer,  S.  P\  Kitchen  and  W.  Lloyd,  J.  exp.  Med.,  1932,  945. 

In  this  country,  up  to  the  end  of  1933,  200  persons  were  immunised  by 
injection  of  neurotropic  mouse-fixed  yellow  fever  virus  and  human  yellow  fever 
immune  serum.  Of  these,  about  50%  developed  febrile  reactions  lasting 
24  to  48  hours,  but  in  only  a  very  small  number  was  the  reaction  severe.  Immune 
bodies  appeared  in  the  blood  stream  7  to  8  days  after  inoculation  and  attained 
maximum  titre  in  3  to  4  weeks.  Protective  immune  bodies  still  detected  up  to 
16  months  and  probably  longer.  Success  so  far  demonstrated  in  laboratory 
workers,  in  whom  there  was  complete  absence  of  the  accidental  infections,  at 
one  time  so  common. — G.  W.  M.  Findlay,  Brit.  med.  J.,  i/1934,  260. 

Encouraging  prophylaxis  obtained  with  a  phenol-glycerin  vaccine  prepared 
from  the  liver  and  spleen  of  infected  monkeys.  E.  Hindle,  Brit.  med.  J 
i/1928,  977. 

Vaccine  prepared  from  a  strain  of  virus  after  intracerebral  passage  through 
mice  does  not  produce  fatal  disease  in  monkeys  but  produced  immunity  alter 
either  subcutaneous  or  intraperitoneal  injection.  Killed  monkey-virus  vaccine 
did  not  produce  immunity  in  man  but  antibodies  found  in  serum  °*  patients 
after  inoculation  with  living  mouse-passage  virus  obtained  from  brains  ol 
infected  mice.— A.  W.  Sellards  and  J.  Laigret,  Brit.  med.  J .,  i/1935, 


Mouse  protection  test  gives  no  support  to  suggestion  that  an  attack  of  de/^® 

protects  against  yellow  fever,  since  several  investigators  have  ou*  ;  !  n 

serum  from  a  recovered  case  of  dengue  contains  no  immu  y  > 

fever.— C.  M.  Findlay,  Trans.  R.  Soc.  trop.  Med.  Hyg.,  1934,  437. 
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CULTURE  MEDIA  FOR  BACTERIOLOGICAL 

INVESTIGATION 

1.  Bile  Salt  Dextrose  Broth  [MacConkey’s  Medium  (Double  Strength 
for  B.  coli  communis ].  Triturate  40  g.  of  peptone  into  a  cream  with  water  an* 
add  it  to  1000  ml.  of  hot  water  containing  10  g.  of  sodium  taurocholate.  Bo: 
the  liquid  for  30  minutes,  cool,  and  add  10  g.  of  dextrose.  Sterilise  by  steamin 
at  100°  for  20  minutes,  adjust  to  pH  7-4,  filter  through  filter  paper  into  a  steril 
flask,  add  sterile  litmus  solution  to  colour  the  medium  to  a  deep  purple.  Plac 
10  ml.  quantities  into  tubes  containing  small  gas  tubes  and  plug.  Sterilise  b 
steaming  at  100°  for  20  minutes. 

(The  medium  is  sometimes  prepared  with  neutral  red  instead  of  litmus.)1 

2.  Blood  Agar  [Citrated  Blood  Agar  (Guy’s)].  Kill  a  small  rabbit  wit 
chloroform  vapour,  open  up  the  thoracic  cavity  and  pericardium,  maintainin 
the  strictest  aseptic  precautions  throughout  the  operation.  Insert  a  steriL 
plugged  pipette  into  the  heart.  Apply  suction  to  the  plugged  end  and  fill  a 
with  blood.  Transfer  the  blood  to  a  small  sterile  flask  containing  sterile  glas 
beads  and  5  ml.  of  a  sterile  10%  solution  of  sodium  citrate  in  normal  saline 
Agitate  thoroughly  and  set  aside  for  2  hours.  Warm  several  tubes  of  steril! 
nutrient  agar  to  42°  to  melt  and  transfer  aseptically  1  ml.  of  the  blood  to  each 
plug,  and  rotate  the  tubes  so  as  to  diffuse  the  blood  evenly  throughout  th 
medium.  Slope  the  tubes  and  allow  to  cool.  Incubate  at  37°  and  reject  an 
contaminated  ones. 

3.  Blood  Serum  Medium.  Place  freshly  collected  ox  or  sheep  blood  in 
sterile  cylinder  and  allow  to  stand  for  about  15  minutes  until  the  blood  ha 
coagulated.  Separate  the  clot  from  the  sides  of  the  vessel  using  a  sterile  glas 
rod,  and  place  the  cylinder  in  an  ice  chest  for  24  hours. 

Pipette  off  the  serum  in  5  ml.  quantities  into  sterile  tubes,  and  plug.  Hea 
to  56°  for  30  minutes  on  each  of  two  successive  days.  On  the  third  day  hea 
the  tubes  in  a  sloping  position  in  a  serum  inspissator  to  about  72°  so  as  to  forr 
a  transparent  jelly-like  coagulum  (a  higher  temperature  will  give  a  turbi 
jelly).  Incubate  at  37°  for  48  hours  and  reject  those  showing  growth.  Stor 
the  remainder  in  a  cool  place. 

4.  Blood  Serum  (Loeffler).  Prepare  nutrient  broth  using  a  veal  extras 
instead  of  beef.  Dissolve  1  %  dextrose  in  the  broth.  Add  300  ml.  o 
clear  blood  serum  (prepared  as  for  Blood  Serum  Medium)  to  every  100  rm 
of  broth.  Tube  and  complete  as  for  Blood  Serum  Medium. 

5.  Egg  Medium  (Dorset).  Wash  twelve  fresh  eggs  externally  with  wate 
then  with  solution  of  formaldehyde  and  finally  in  methylated  spirit.  Allow  t 
dry.  Break  the  eggs  into  a  sterile  graduated  cylinder  and  measure  the  tot: 
volume  of  mixed  whites  and  yolks.  Add  1  volume  of  sterilised  normal  saline  t 
3  volumes  of  the  mixed  eggs.  Transfer  to  a  large,  wide-mouthed,  stoppere 
bottle,  previously  sterilised.  Add  sterile  glass  beads  and  shake  thoroughly  in 
mechanical  shaker  for  30  minutes.  Filter  through  muslin.  Add,  if  requirec 
a  few  drops  of  alcoholic  solution  of  magenta.  Tube  in  quantities  of  10  ml.  He:; 
the  tubes  in  a  sloping  position  in  a  serum  inspissator  at  75°  to  80°  for  one  hou 
Incubate  at  37°  for  48  hours  and  reject  any  contaminated  tubes.  Cap  th 
remainder  with  sterile  rubber  caps  and  store. 

6.  Glucose  (Dextrose)  Broth.  Incorporate  20  g.  of  dextrose  in  1000  m 
during  the  preparation  of  nutrient  broth.  Sterilisation  should  be  carried  oi 
by  steaming  at  100°  for  20  minutes  on  three  successive  days. 

7.  Glucose  Agar  Broth.  Rub  20  g.  of  powdered  agar  into  a  smoot 
paste  with  7  50  ml.  of  nutrient  broth.  Heat  on  a  water-bath  and  pass  steam  throug 
the  medium  until  the  agar  is  dissolved.  Incorporate  20  g.  of  dextrose  an 
warm  gently  until  dissolved.  Adjust  to  1  litre  with  hot  nutrient  broth.  Sterilis 
by  steaming  at  100°  for  30  minutes  on  each  of  three  successive  days. 

8.  Glycerin  Blood  Agar. — Prepare  blood  serum  as  described  under  Bloo 
Serum  Medium  and  place  in  sterile  tubes.  Add  5%  v/v  of  glycerin  and  prc 
ceed  as  for  Blood  Serum  Medium. 

Different  percentages  of  glycerin  are  used  for  special  purposes,  but  5% 
usually  employed. 

9.  Glycerin  Broth.  Nutrient  broth  containing  6%  v/v  of  glycerin. 
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Agar)  — RuhS2"(Wlenfalt"^gar  ^ledium  (MacConkey’s  Neutral  Red  Bile  Salt 
.rvgarj.  Kub  20  g.  ot  peptone  into  a  nastp  with  i  f  j*  .•n  ,  oait 

distill !d  g-  of  lact°se  and  5g.of  sodium  taurocholate  dissolved  in  500  mf^of 
distilled  water  and  bring  the  peptone  into  solution  with  gentle  heat  Ruh  20  J 
of  powdered  agar  into  a  smooth  paste  with  some  of  the  snl,Zn  S'  *  K  b  20  g* 
the  remainder.  Heat  on  a  water-bath  and  bubble  s  eam 
is  dissolved;  then  adjust  to  1  litre  with  diS ed  Adtt^thl 

reaction  of  the  medium  to  pH  7-0  Thoroughly  whin  rT  AdJust  th® 

add  to  the  medium  SteamA  100»  afbumen 

";r  (?sing  a  hot-water  funnel  if  necessary)  into  a  sterile  flask.  Sid  10  ml 
of  5  ^  w/v  sterile  solution  ot  neutral  red.  Tube  in  quantities  of  10  or  15  ml 
plug  and  sterilise  by  steaming  at  100°  for  30  minutes  on  3  successive  days  ’ 

and^O^of^m  ^g&d  Med!u.m'  Rub  10  S-  of  Peptone,  5  g.  of  sodium  chloride, 
nf  t  2h  St  f  po™dered  apr  ^to  a  paste  with  150  ml.  of  distilled  water.  Add  5  g. 
of  Lab-Lemco  dissolved  in  500  ml.  of  distilled  water  and  place  in  a  flask  on  a 
water  bath  Bubble  steam  through  until  the  agar  is  dissolved  and  adjust  the 
volume  to  1  litre  with  boiling  distilled  water.  Determine  the  amount  of  sodium 
hydroxide  required  to  adjust  the  medium  to  pH  7-4  and  slowly  add  the  necessary 
quantity  of  N/l  sodium  hydroxide.  Allow  to  cool  to  60°.  Thoroughly  whip 
the  whites  of  two  eggs  and  add  to  the  medium.  Steam  at  100°  for  about  one 
hour  to  coagulate  the  egg  albumen,  and  filter  (using  a  hot-water  funnel  if 
necessary)  into  a  sterile  flask.  Tube  in  quantities  of  10  or  15  ml.  and  sterilise 
by  steaming  at  100°  for  30  minutes  on  3  consecutive  days. 


^  Nutrient  Broth.  10  g.  of  peptone  rubbed  into  a  cream  with  water  is 
added  slowly  to  a  boiling  solution  of  5  g.  of  meat  extract  (Lab-Lemco)  and 
5  g.  of  sodium  chloride  in  750  ml.  of  water.  The  liquid  is  autoclaved  for  30 
minutes  at  115°  and  filtered,  cooled  and  adjusted  to  1  litre.  An  aliquot  portion 
is  titrated  at  37°  with  N/10  sodium  hydroxide  until  neutral  to  phenolphthalein 
and  the  calculated  quantity  of  N/l  sodium  hydroxide  is  then  added  very  slowly 
to  the  remainder  to  render  it  neutral  to  phenolphthalein  at  37°.  The  mixture 
is  heated  to  boiling  and  filtered  while  hot.  By  the  addition  of  N/l  hydrochloric 
acid  the  reaction  is  adjusted  to  pH  7-6  using  phenol  red  as  indicator.  It  is  then 
placed  in  a  plugged  flask  and  autoclaved  again. 

The  final  reaction  of  the  broth  should  be  between  pH  7-2  and  pH  7-8. 


13.  Nutrient  Broth  for  anaerobic  test  for  sterility.  Minced  lean  beef  is 
boiled  with  water  (containing  a  little  sodium  hydroxide  to  neutralise  the  meat 
acids)  and  the  aqueous  liquid  decanted  off.  The  residual  fibre  is  repeatedly 
boiled  with  water  until  all  fat  and  alkali  are  removed.  The  residue  is  drained  free 
from  liquid  and  placed  to  a  height  of  1  cm.  in  test  tubes  and  nutrient  broth  for 
aerobic  test  is  added,  and  the  tubes  are  plugged  and  sterilised  by  autoclaving. 
After  sterilisation  the  reaction  of  the  medium  must  lie  between  pH  7  •  2  and  pH  7  -8. 

Before  using  for  anaerobic  testing,  the  medium  should  be  heated  to  100°  to 
free  it  from  dissolved  oxygen  and  then  cooled. 


14.  Nutrient  Broth  for  Rideal-Walker  Test,  see  Standard  Rideal-Walker 
Broth,  p.  646. 

15.  Nutrient  Gelatin  Medium.  Rub  10  g.  of  peptone  and  5  g.  of  sodium 
chloride  into  a  paste  with  150  ml.  of  distilled  water.  Add  5  g.  of  Lab-Lemco 
dissolved  in  500  ml.  of  distilled  water  and  to  the  mixture  add  100  g.  of  sheet 
gelatin  cut  into  small  pieces.  Heat  on  a  water-bath  and  pass  steam  through 
the  mixture  until  the  gelatin  has  dissolved.  Adjust  the  volume  to  1  litre  with 
hot  distilled  water.  Ascertain  the  pH  of  the  medium  by  titration  of  an  aliquot 
portion  with  standard  sodium  hydroxide  solution.  Allow  to  cool  to  60°. 
Thoroughly  whip  the  whites  of  two  eggs  and  add  to  the  medium.  Steam  at 
100°  for  about  one  hour  to  coagulate  the  egg  albumen  and  filter  into  a  sterile 
flask.  Tube  in  quantities  of  10  ml.  and  plug.  Sterilise  by  steaming  at  100° 
for  30  minutes  on  each  of  3  successive  days. 

16.  Peptone  Water  (Dunham).  Rub  10  g.  of  peptone  and  5  g.  of  sodium 
chloride  into  a  smooth  paste  with  250  ml.  of  distilled  water  heated  to  60  and 
idjust  to  1  litre  with  cold  distilled  water.  Steam  at  100°  for  30  minutes,  filter 
:hrough  paper,  tube  in  quantities  of  10  ml.  and  plug.  Sterilise  by  steaming 
it  100°  for  20  minutes  on  3  consecutive  days.  The  pH  need  not  be  adjusted  unless 
he  medium  is  intended  for  the  isolation  of  cholera  vibrios  when  it  should  be 
idjusted  to  pH  8-4. 
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17.  Potato  Medium.  Fairly  large  potatoes  should  be  selected,  well  wash? 
and  scrubbed  with  a  stiff  brush.  Peel,  and  remove  the  “eyes”.  Usin;, 
large-sized  cork  borer  (preferably  silver-plated,  because  steel  will  cause  c 
colouration)  cut  cylinders.  Then  slice  each  cylinder  from  end  to  end,  form 
wedge-shaped  pieces.  Place  each  piece  in  a  sterile  test  tube  with  a  small  p> 
of  wet  sterile  cotton  wool  at  the  bottom.  Plug  and  sterilise  by  steaming  at  1 
for  20  minutes  on  each  of  five  successive  days. 

18.  Protein-free  Broth  (Uschinsky),  Sodium  chloride  5-0  g.,  calci 
chloride  0-1  g.,  magnesium  sulphate  0-2  g.,  potassium  acid  phosphate  2  0 
potassium  aspartate  3-0  g.,  ammonium  lactate  6-0  g.,  distilled  water  to  1000 
Dissolve  and  add  30  ml.  of  glycerin.  Tube,  and  sterilise  by  heating  at  100° 
20  minutes  on  each  of  three  successive  days. 

19.  Trypsin  Broth  (Douglas  and  Hartley).  Add  500  g.  of  finely  min' 
lean  beef  (or  ox-heart  muscle  freed  from  fat)  to  1  litre  of  water.  Heat  to 
for  30  minutes  to  destroy  antitryptic  properties  of  muscle.  Add  20  ml.  of  P 
sodium  hydroxide  solution.  Cool  to  37°,  add  10  ml.  of  1%  trypsin  s 
maintain  at  37°  for  6  hours  with  frequent  shaking.  Apply  the  biuret  test  s 
when  positive  allow  to  stand  overnight,  siphon  off  the  clear  liquid,  filter,  adjj 
to  pH  7-2  (Douglas)  or  pH  8-0  (Hartley)  and  sterilise  by  steaming  at  1 
for  20  minutes  on  3  successive  days. 

For  other  media  described  in  the  text  consult  the  Index. 


STERILISATION 

Sterilisation,  or  the  preparation  of  sterile  material,  is  It 
removal  or  killing  of  living  organisms.  Removal  may  be  acco 
plished  by  filtration  through  a  bacterial  filter,  and  killing  rr 
be  done  by  dry  heat,  moist  heat,  disinfectants  or  a  combinats 
of  the  methods.  The  following  are  important  factors  affects 
the  viability  of  bacteria: — Temperature,  the  presence  or  abser 
of  water,  the  presence  or  absence  of  food  material  such  as  prote 
and  carbohydrates,  the  hydrogen  ion  concentration  of  the  mediii 
the  presence  of  disinfectants. 

Temperature.  The  optimum  temperature  for  the  grov- 
of  pathogenic  organisms  is  37°.  Non-sporing  organisms  : 
all  killed  by  heating  at  60°  for  1  hour  in  the  presence  of  wa 
(i.e.  moist  heat).  This  is  a  maximum  temperature  for  all  su 
organisms.  Some  succumb  at  much  lower  temperatures,  e., 
gonococci,  which  are  killed  at  47°  in  a  few  minutes.  A  possil 
exception  is  Streptococcus  fcecalis  which  is  said  to  require  a  sligh 
higher  temperature  than  60°.  The  usual  infection  in  prepari 
sterile  material  and  solutions  is  from  the  hands  and 
generally  a  staphylococcus  (such  as  S.  albus)  which  m 
be  killed  by  heating  at  80°  for  10  minutes.  This  short  heaii 
process  is  recommended  as  a  safety  precaution  aft 
packing  and  sealing  the  product  in  its  final  contain < 
provided  the  active  substance  is  stable  at  that  tempi 
ature . 

S poring  organisms  require  a  higher  temperature  than  nc 
sporing.  No  spores  will  survive  a  temperature  of  115°  of  me 
heat|for  30  minutes  (using  an  autoclave)  or  a  temperature  of  1! 
of  dry  heat  for  1  hour. 

Bacterial  growth  usually  ceases  below  10°  but  it  appears  to 
impossible  to  kill  at  low  temperatures.  Bacteria  exposed  to  1 
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evaporation  of  liquid  oxygen  (-190°C)  and  liquid  hydrogen 
(  — 252°C)  were  not  killed. 

The  following  temperatures  are  of  interest. 


0°  to  10° 


12°  to  15° 

22° 

37° 

42°  to  45° 
56° 


60° 

65° 

100° 

115° 

150° 
i  60° 


Most  bacteria  will  survive  without  multiplying 
for  long  periods.  Organisms  will  remain  alive 
longer  at  this  temperature  than  at  room 
temperature. 

Average  room  temperature. 

Optimum  temperature  for  growing  moulds  and 
saprophytes. 

Blood  heat.  Optimum  temperature  for  growing 
pathogenic  organisms. 

Optimum  temperature  for  enzymic  reactions. 
Highest  temperature  to  which  blood  serum  and 
enzymes  can  be  heated  without  destruction. 
Most  of  the  above  begin  to  deteriorate  after  10 
minutes  at  this  temperature. 

Lowest  temperature  which  will  ensure  the 
killing  of  a  bacterial  emulsion  for  vaccines  (will 
not  kill  spore-bearing  bacteria). 

Proteins  begin  to  coagulate,  and  all  are  coagu¬ 
lated  at  80°. 

Moist  heat.  5  minutes  kills  vegetative  bacteria. 
Moist  heat  for  30  minutes  will  guarantee 
sterility. 

Minimum  temperature  for  1  hour  to  ensure 
sterilisation  with  dry  heat. 

Highest  dry  temperature  which  will  not  char 
cotton  fabric. 


Hydrogen  Ion  Concentration.  Bacteria  have  an  optimum 
pH  for  growth,  usually  about  pH  7*0,  whilst  on  either  side  of  this 
optimumi  point  there  are  limits  beyond  which  they  rail  to  survive. 
These  vary  with  different  bacteria.  Thus: 


Acid 

Limit 

pH 

Optimum 

Alkaline 

Limit 

pH 

B.  coli  communis 

B.  cholerce 

B.  paratyphosus 

B.  perfringens 

B.  prodigiosus 
Streptococcus  viridans 

B.  typhosus 
Staphylococcus  aureus 

4- 4 

5- 6 

4-0 

4- 7 

5- 0 

7-3 

4- 0 

5- 6 

6*0  to  7-0 

6-2  to  8*0 

6-2  to  7-2 

6- 0  to  7-0 

7- 6  to  7*8 

6- 2  to  7*2 

7- 2  to  7*6 

7- 8 

9-6 

9*6 

11*1 

8- 0 

8*3 

8-7 

8-1  j 
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The  correct  pH  is  therefore  an  important  factor  in  the  mediu 
used  for  promoting  growth.  Thus  in  the  preparation  of  cultu 
media,  as  in  the  anaerobic  and  aerobic  broth  used  in  testing  f« 
sterility  and  the  standard  Rideal-Walker  broth  used  for  testir 
the  bactericidal  values  of  disinfectants,  it  is  important  to  make 
careful  adjustment  to  pH  7*6  to  secure  optimum  conditions  fc; 
growth.  Conversely  an  unsuitable  pH  has  an  important  bearir 
on  the  ease  of  sterilisation.  Many  pharmaceutical  solutions  ha^ 
a  pH  at  or  near  the  concentration  unfavourable  to  infectir 
organisms.  Davis  {Quart.  J.  Pharm .,  1934,  381)  has  shown  th 
the  following,  even  after  gross  infection  with  B.  mycoides ,  2 
subtilis ,  dust  from  straw  packing,  Cl.  sporogenes  and  a  soil  filtrat 
are  sterilised  by  steaming  for  6o  minutes .  (The  7>H  of  tk 
solutions  undoubtedly  contributes  to  the  ease  of  sterilisation 
Atrophine  sulphate,  codeine  phosphate,  caffeine  and  sodiur 
benzoate,  normal  saline,  dextrose  5%  and  30%,  homatropir 
hydrobromide,  procaine  hydrochloride,  pilocarpine  nitrat 
sodium  thiosulphate  12%,  strychnine  hydrochloride,  peptone  5°/ 
sodium  salicylate  30%,  hexamine  20%,  amylocaine  hydrochloric 
5%,  soluble  barbitone  10%,  calcium  chloride  5%,  morphir 
hydrochloride,  morphine  tartrate,  phenazone  40%. 

The  majority  of  these  solutions  proved  to  be  sterile  after  5 
minutes’  steaming,  but  this  period  was  unreliable  and  should  t 
extended  to  1  hour. 

The  bacterial  flora  of  the  human  gut  may  be  entirely  change 
by  an  alteration  of  pH.  Thus  a  culture  of  Bacillus  bulgaricus  ( 
acidophilus  given  as  curdled  milk  is  employed  as  an  intestin; 
antiseptic.  Its  action  is  due  to  the  lactic  acid-producing  back 
reaching  and  inhabiting  the  intestinal  tract  and  producing  a  p 
unsuitable  for  the  development  of  many  putrefactive  organisms. 

The  disinfectant  action  of  soaps  depends  mainly  on  the 
alkali  content.  H  ions  are  more  toxic  than  OH  ions  at  the  san 
concentration.  Kronig  and  Paul  have  shown  that  the  disinfectai 
action  of  acids  in  general  is  proportional  to  the  pH  of  the 
solutions.  Certain  acids  have  a  bactericidal  value  depending  al: 
upon  either  the  anion  or  the  undissociated  molecule.  Thi 
Winslow  and  Lochridge  have  shown  that  to  produce  a  99 ( 
reduction  in  the  number  of  B.  coli  in  40  minutes,  benzoic  ac 
was  over  10  times  as  effective  as  acetic  acid  and  over  70  times 
effective  as  hydrochloric  acid. 

Sterilisation  of  Aqueous  Solutions  and  Suspensions.  The  Pharrr 
copoeia  directs  that  when  solutions  for  injection  are  dispensed  in  bulk  w 
several  doses  in  one  container,  an  antiseptic  such  as  0-5%  w/v  of  phenol,  or  c 
having  the  same  bactericidal  value,  should  be  added.  This  is  to  inhibit  1 
growth  of  any  bacteria  which  may  reinfect  the  solution. 

The  following  are  used  or  recommended  as  substitutes  f 
0*5%  phenol: — Cresol  0*3%,  ^-chlor-m-cresol  0-05%,  sodic 
ethyl  mercurithiosalicylate  (Merthiolate)  1  in  100,000.  T 
latter,  however,  is  only  effective  in  an  alkaline  medium  and 
therefore  unsuitable  for  many  pharmaceutical  injections,  althou 
it  could  be  used  for  sera  and  vaccines. 
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Antiseptics  should  not  be  added  to  solutions  for  intraspinal 
or  intravenous  injection  and,  because  of  this,  it  is  unzvise  to 
dispense  these  in  hulk . 

The  presence  of  antiseptics  is  of  great  importance  in  preparations 
such  as  sera  and  vaccines,  since  very  serious  fatalities  have  occurred 
when  this  precaution  has  been  neglected.  The  conditions  for 
growth  in  such  media  are  ideal,  and  infecting  organisms  readily 
multiply.  The  same  conditions  do  not  occur  in  many  aqueous 
injections  of  a  pharmaceutical  type  since  the  medicament  itself 
may  have  a  bacteriostatic  or  even  bactericidal  action . 
Aqueous  solutions  containing  acid  quinine  salts,  quinine  and 
urethane,  and  caffeine  and  sodium  benzoate  undoubtedly  possess 
bactericidal  powers,  particularly  towards  non-sporing  organisms. 
Davis  {Quart.  J .  Pharm.}  1935,  No.  3)  quotes  experiments  on  a 
number  of  aqueous  solutions  of  common  medicaments  which  after 
heavy  infection  with  Staphylococcus  aureus  self-sterilised  them¬ 
selves  in  the  cold  after  24  hours. 

They  include  the  following:  Amylocaine  hydrochloride  5%,  apomorphine 
hydrochloride  1%,  emetine  hydrochloride  1%,  physostigmine  salicylate  1%, 
sodium  salicylate  30%,  benzamine  lactate  2%,  sodium  iodide  20%,  caffeine  and 
sodium  benzoate  25%,  quinine  and  urethane  injection,  quinine  dihydrochloride 
5%,  neoarsphenamine  2-5%,  sulpharsphenamine  2%,  solution  of  adrenaline. 

The  following  failed  to  kill  after  1  week:  Atropine  sulphate  0-12%, 
diamorphine  hydrochloride  1%,  morphine  tartrate  2%,  homatropine  hydro¬ 
bromide  1%,  hyoscine  hydrobromide  1%,  ephedrine  hydrochloride  1%, 
peptone  5%,  dextrose  5%,  antimony  and  potassium  tartrate  2-5%,  calcium 
chloride  5%,  sodium  citrate  20%,  normal  saline,  and  the  water  control  containing 
the  organism. 

The  bactericidal  action  of  common  medicaments  is  also  reported  by  Todd 
(Pharm.  J.,  i/1932,  185)  and  Perrins  (. Pharm .  J.,  i/1930,  214). 

Autoclaving.  The  official  process  {B.P.  ’32)  consists  of  heating 
the  solution  in  the  final  sealed  container  in  steam  at  1 15°  to  1 16J 
(or  at  10  lbs.  in  excess  of  atmospheric  pressure)  for  30  minutes. 
This  means  exposure  to  saturated  steam  at  this  temperature. 
Saturated  steam  is  more  effective  than  dry  steam  at  the  same 
temperature. 

A  single  exposure  to  the  B.P.  conditions  in  an  autoclave  is 
sufficient  to  destroy  all  bacteria  and  spores  provided  that  the 
temperature  is  maintained  for  that  period . 

Volumes  of  solution  over  100  ml.  are  required  to  have  a  longer 
period  than  30  minutes.  Jackson  {Pharm.  J .,  1934,  181)  ghes 
the  following  periods  as  necessary  to  bring  the  respective  volumes 
to  115°,  distilled  water  in  flat-bottomed  flasks  being  used. 

Vol.  of  liquid  in  ml.  50  100  250  500  lOJJO 

Time  in  minutes  11  15  18  23 

In  the  preparation  of  injection  of  sodium  cnloride  and 
acacia,  the  B.P.  requires  a  preliminary  autoclaving  at  12  1  to 
122°  for  one  hour  owing  to  the  poor  heat  conductivity  oi  the 
solution,  and  the  usually  gross  infection  of  the  gum.  e  secon 
autoclaving  process  is  probably  unnecessary  if  reasonable  aseptic 
precautions  are  taken,  steaming  being  sufficient.  It  i^  an  a  van  age 
to  avoid  re-autoclaving  as  the  gum  tends  to  give  a  precipi  a  e 
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again.  Autoclaving  is  of  special  value  only  when  applied  tc 
aqueous  solutions,  for  the  like  treatment  of  oily  solutions  is  onh 
equivalent  to  heating  them  in  a  hot  air  oven  at  the  same 
temperature. 

Autoclaves  are  usually  fitted  with  pressure  gauges  only 
registering  lbs.  pressure  in  excess  of  atmospheric.  It  is  to  b 
regretted  that  all  are  not  fitted  with  a  thermometer  also  as  th«. 
gauges  are  liable  to  become  inaccurate  with  use.  The  only  tru< 
check  is  when  gauge  and  thermometer  register  the  correc 
corresponding  pressure  and  temperature.  The  following  show: 
the  temperatures  corresponding  to  the  various  pressures  thu; 
giving  saturated  steam. 


Pressure 
(in  excess  of 
atmospheric  pressure) 

Temperature 

5  lb. 

109° 

10  lb. 

115-5° 

15  lb. 

121° 

20  lb. 

126° 

25  lb. 

130-5° 

These  pressures  and  temperatures  will  not  coincide  when 

(a)  air  remains  mixed  with  the  pressure  steam; 

( b )  insufficient  water  is  placed  in  the  autoclave  with  the  resul 
that  the  steam  becomes  superheated  and  unsaturated ,  and  if 
under  this  condition,  aqueous  solutions  in  unsealed  containers  ar 
enclosed,  concentration  will  occur. 

Precautions  in  the  Use  of  an  Autoclave 

(1)  See  that  sufficient  water  is  placed  in  the  autoclave. 

(2)  Do  not  wire  rubber  caps  on  to  vaccine  bottles  containing 
the  solution.  The  caps  will  burst  during  autoclaving.  It  i 
advisable  to  insert  a  thin  copper  or  silver  wire  between  the  ca 
and  bottle  to  provide  an  air  vent.  The  cap  may  be  wired  on  afte 
cooling  in  the  autoclave. 

(3)  Allow  steam  to  issue  freely  from  the  steam  cock  for  seven 
minutes  before  shutting  down  in  order  to  drive  the  air  out  of  th 
autoclave.  An  aqueous  solution  in  an  unsealed  container  shoul 
be  placed  in  the  autoclave  when  the  water  in  the  latter  is  boiling 
otherwise  there  may  be  an  appreciable  concentration  occurrin 
during  the  process  of  driving  out  the  air.  This  precaution 
unnecessary  when  sealed  containers,  such  as  ampoules,  ai 
treated. 

(4)  Time  the  immersion  from  the  point  when  the  gauge  reach< 
the  correct  pressure. 

(5)  At  the  end  of  the  period  allow  the  pressure  to  come  gradual 
to  zero  before  opening  up.  If  a  sudden  reduction  in  pressure 
made  by  opening  the  steam  cock,  solutions  in  unsealed  containe 
will  boil  away  vigorously.  The  autoclave  should  not  rema 
closed  after  zero  pressure  is  reached,  as  further  cooling  produc 
a  negative  pressure  which  may  strain  the  gauge. 
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(6)  Rubber  capped  vaccine  bottles  should  be  allowed  to  cool 
m  the  autoclave.  If  capped  whilst  hot,  the  caps  tend  to  sink  on 
cooling. 

An  autoclave  suitable  for  small  scale  work  is  the  Sankey.  For  an  account  of 
this  see  Greenish  and  Holder  ( PharmyJ .,  i/1932,  355). 

Surgical  Dressings.  Ir  the  dressings  are  loosely  packed, 
sterilisation  can  readily  be  carried  out  by  autoclaving  at  115°  for 
30  minutes,  subsequently  drying  in  hot  air.  The  problem  is  more 
difficult  with  highly  compressed  dressings,  as  neither  steam  nor 
heat  readily  penetrate  them.  Sterilisation  can  only  be  effective  if 
the  steam  reaches  the  centre  of  the  package  at  115°  for  30  minutes. 
In  order  to.  prove  penetration  small  tubes  (witness  tubes  or 
tubes  temoins)  may  be  inserted  into  an  average  sample.  The 
tubes  contain  a  material  which  changes  colour  at  a  definite 
temperature. 

The  following  are  suitable: — 

Terpin  hydrate  with  0-1%  methylene  blue,  melts  at  115°  and 
changes  to  an  even  blue  colour. 

Acetanilide  (113  )  and  methylene  blue. 

Sulphur  ( 1 1 5°). 

These  witness  tubes  do  not  indicate  the  duration  of  the  heating. 

In  order  to  produce  effective  penetration  the  autoclave  must  be 
fitted  with  an  air  extractor  for  producing  a  vacuum  so  that  air 
may  be  extracted  prior  to  the  admission  of  the  steam  pressure  (at 
10  lb.)  and  to  withdraw  the  steam  from  the  interior  at  the  close 
of  the  operation.  Also  in  order  to  prevent  the  dressings  being  left 
in  a  moist  condition  the  sterilising  chamber  is  surrounded  by  a 
jacket  which  also  contains  steam,  but  at  a  higher  pressure,  thus 
ensuring  dry  steam  in  the  sterilising  chamber.  Thus  dry  steam 
is  removed  from  the  dressings  by  the  vacuum  and  afterwards  a 
current  of  hot  air  is  passed  through  to  sweep  the  steam  from  the 
chamber.  This  effectively  dries  the  dressings  and  completes  the 
process.  Autoclaving  may  also  be  used  for  glassware,  towels, 
metal  instruments  and  rubber  goods. 


Rubber  Gloves.  The  effect  of  various  methods  of  sterilisation 
on  surgical  rubber  gloves  is  incorporated  in  a  new  standard 
specification  for  these  articles  published  by  the  Standards 
Association  of  Australia.  After  prescribing  the  quality,  finish, 
dimension  and  weights,  the  report  gives  details  of  the  loss  of 
tensile  strength  and  extensibility  of  gloves  after  sterilisation 
processes  of  dry  heat,  boiling  and  autoclaving.  Each  process  was 
repeated  at  definite  intervals.  The  conclusions  reached  were  that 
the  hot  air  oven  method  is  the  most  severe,  as  an  almost  complete 
loss  of  tensile  strength  was  noted  after  ten  sterilisations.  Auto¬ 
claving  at  15  lb.  pressure  was  found  to  be  less  severe,  but  neverthe¬ 
less  to  show  a  serious  loss  of  tensile  strength  from  2600  lb.  pel 
sq.  in.  to  1700  lb.  after  five  sterilisations  and  to  1100  lb.  alter 
ten  sterilisations  (1500  lb.  was  laid  dowrn  as  the  minimum  tensi  e 
strength  after  sterilisation).  The  loss  after  boiling  for  *  minu  es 
was  found  to  be  negligible. 
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Steaming.  This  process  consists  in  immersion  in  flowir 
steam  (sometimes  called  streaming  steam)  in  an  ordinary  pa: 
fish  kettle,  or  more  elaborate  apparatus  such  as  the  Koch  sterilis- 
designed  to  condense  and  reflux  the  steam  (see  also  Pharm.  J 
i/1935,  116).  Steaming  is  not  an  official  process.  This  is  to  l 
regretted,  as  it  was  the  old  method  of  sterilising  and  is  qui 
efficient  in  many  cases.  Davis  (Quart.  J.  Pharm.,  1934,  38 
has  shown  it  to  be  effective,  sterilisation  being  complete  in  (: 
minutes  even  though  the  solutions  were  heavily  infected  wr 
bacteria  (see  p.  634).  These  results  have  been  confirmed. 

Dry  Heat.  Sterilisation  may  be  effected  by  heating  to  15 
for  1  hour  in  a  hot  air  oven.  This  method  is  suitable  for  apparatus 
oils,  fats,  waxes  and  dry  chemicals  or  powders,  provided  th 
temperature  can  be  borne  without  detriment. 

Apparatus.  Bottles,  mortars,  measures,  pipettes,  ampoule 
etc.,  should  be  well  cleaned  before  being  sterilised.  Th 
is  very  important  with  glass  apparatus  used  for  the  first  tim 
as  any  greasy  layer  may  reduce  the  efficiency  of  the  sterilisatic 
process.  Use  soap  and  hot  water,  rinsing  with  distilled  water,  c 
use  a  solution  of  potassium  dichromate  6  in  sulphuric  acid  c 
and  water  30,  finally  rinsing  thoroughly  with  distilled  wate 
The  apparatus  is  then  heated  in  a  hot  air  oven  at  150°  for  1  hou 
Care  should  be  taken  that  both  heating  and  cooling  are  not  t( 
sudden.  Rubber  in  any  form  will  not  stand  this  treatmen 
rubber  goods  should  be  autoclaved  or  boiled.  The  oven  may  1 
electrically  or  gas  heated  with  thermo  controls  but  it  can  1 
improvised.  A  shelf  or  false  bottom  perforated,  or  otherwi: 
arranged  for  air  circulation, must  separate  the  articles  from  tl 
bottom  plate  whereon  the  flame  plays.  It  is  advisable  i 
prepare  a  supply  of  sterilised  apparatus  and  to  keep  it  in 
special  cupboard,  which  should  be  reasonably  dust-free.  Flasl 
and  bottles  for  such  stock  should  be  either  plugged  with  noi 
absorbent  wool  or  capped  with  paper  and  tied  with  twine  befo 
placing  in  the  oven.  Other  apparatus  should  be  wrapped  i 
paper  (newspaper  is  quite  suitable)  or  cloth.  All  wrappings  mu 
remain  on  until  the  apparatus  is  required  for  use.  Alternative 
the  apparatus  (including  rubber  tubing,  bungs  and  surgic 
rubber  gloves)  may  be  sterilised  by  autoclaving  at  115°  for  -J  hoc 
The  apparatus  should  be  capped  or  wrapped  before  autoclavin 
and  afterwards  immediately  dried  (whilst  still  wrapped)  in  an  £ 
oven  at  about  60°  to  70°.  Mortars  and  pestles  can  be  sterilis< 
by  well  washing  with  soapy  water,  rinsing  with  alcohol  and  dryii 
by  flaming  with  a  bunsen  burner.  Pestles  with  wooden  handl 
will  not  stand  150°,  since  the  cement  fixing  the  head  may  me 

Oils,  Fats  and  Waxes  (including  liquid,  soft  and  ha 
paraffins).  These  can  only  be  sterilised  by  heating  to  150°  f 
1  hour  in  a  hot  air  oven.  Wool  fat  intended  for  injection  shou 
always  be  so  treated  as  from  the  nature  of  its  source  there  is  t! 
possibility  of  contamination  with  anthrax  and  tetanus.  Ca 
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should  be  taken  not  to  overheat  vegetable  oils  such  as  olive  oil 
since  partial  decomposition  may  occur.  It  is  advisable  and  con¬ 
venient  to  allow  oils  to  filter  through  filter  paper  whilst  sterilising 
m  the  oven  The  efficiency  of  the  method  is  confirmed  by 
Coulthard  and  by  O  Bnen  and  Parish  (Quart.  J.  Pharm.,  1935, 
90,  J4)  Cou»thard  stresses  the  importance  of  ensuring  that  the 
oil  reaches  150  ,  and  the  fact  that  it  is  unwise  to  rely  on  oven- 
temperature  only.  The  thermometer  should  dip  into  a  control 
quantity  of  oil  in  the  oven  so  that  the  temperature  indicated  would 
be  that  of  the  oil.  Samples  of  olive  and  almond  oils  so  treated 
showed  no  significant  deterioration,  no  increase  in  the  acid  value 
being  noticeable. 


Oily  Intramuscular  Injections  such  as  Injectio  Hydrargyri 
B.P.  The  main  precaution  is  to  sterilise  the  wool  fat  and  oil  with 
heat.  Creosote  or  phenol  has  very  little  bactericidal  value  in  oil. 

Dry  Chemicals  and  Powders.  For  these  dry  heat  is  best, 
preferably  150  ior  1  hour,  provided  the  physical  characters 
(decomposition,  m.p.,  volatilisation,  loss  of  water  of  crystallisa¬ 
tion,  etc.)  of  the  substance  permit.  The  chief  problem  is  to 
obtain  effective  heat  penetration  owing  to  the  poor  conductivity  of 
such  material,  hence  powders  should  always  be  spread  out  in 
a  thin  layer  in  the  oven.  Kaolin  (like  wool  fat)  should  always  be 
suspect  as  from  the  nature  of  its  source  it  may  contain  tetanus 
spores.  It  is  best  sterilised  by  being  spread  out  in  a  thin  layer 
on  paper  in  the  oven  and  heated  to  160°  to  170°  for  one  hour.  It 
may  then  be  tipped  quickly  into  a  sterilised,  wide-mouthed, 
stoppered  bottle,  care  being  taken  to  avoid  undue  exposure  to 
reinfection  whilst  doing  so.  Zinc  oxide  may  be  similarly  heated. 
(As  a  guide  to  temperature,  paper  and  cotton  wool  turn  yellow 
at  about  165°).  Tawell  advises  sterilising  boric  acid  by  prolonged 
heating  at  98°  in  a  carefully  regulated  oven.  It  is  liable  to  undergo 
change  if  heated  much  above  100°. 

Tyndallisation.  This  consists  in  heating  the  solutions  in 
sealed  containers  at  80°  for  1  hour  on  3  successive  days,  and  is 
applicable  to  substances  which  are  unstable  at  higher  temperatures, 
such  as  salts  of  cocaine,  atropine,  etc.  The  process  is  based  upon 
the  theory  that  the  vegetative  forms  of  bacteria  will  be  readily 
killed  at  80°,  but  any  spores  will  survive.  These,  however,  will 
change  to  the  vegetative  form  during  the  resting  period  and  will 
be  killed  in  the  subsequent  reheatings.  The  process  is  usually  too 
long  for  practical  purposes  and  has,  moreover,  been  seriously 
criticised  as  being  unreliable.  The  success  of  the  process  depends 
upon  whether  or  not  the  spores  actually  do  develop  into  the 
vegetative  form  during  the  resting  period.  Such  development 
during  this  period  will  only  occur  if  optimum  conditions  prevail, 
such  as  the  presence  of  nutrient  material,  a  suitable  />H  and  the 
absence  of  any  substances  having  a  bacteriostatic  action.  If  any 
of  these  factors  is  absent  then  there  may  not  be  any  change  from 
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the  spore  condition  and  the  process  will  fail  to  sterilise.  Davi 
{Quart.  J.  Pharm.,  1934,  381,  and  1935,  No.  3)  reports  results  c 
tests  on  various  aqueous  solutions  when  tyndallisation  wa 
applied,  and  shows  that  when  sporing  organisms  are  present  th 
process  is  most  unreliable.  When,  however,  non-sporing  organism 
were  present  the  first  heating  at  80°  produced  a  sterile  conditio 
in  every  case  and  the  subsequent  heatings  were  quite  unnecessary 
He  suggests  that  if  the  process  is  retained,  it  should  be  controlle 
by  tests  for  sterility.  There  is  no  doubt  that  the  process  is  effectiv 
when  the  medium  is  of  a  nutrient  type  such  as  broth.  O’Brie 
and  Parish  {Quart.  J.  Pharm.,  1935,  94)  record  the  results  c 
tests  on  the  attempted  sterilisation  of  oils  by  tyndallisatior 
using  olive  and  almond  oils  and  liquid  paraffin  infected  with 
spore-containing  mixture  of  earth,  hay  and  faeces,  and  condem 
the  method  as  unreliable.  This  again  is  undoubtedly  due  to  th 
oily  medium  being  unsuitable  for  development.  Tyndallisatio 
can  only  be  effective  as  a  method  for  preparing  the  usual  type  c 
sterile  pharmaceutical  solution  if  good  aseptic  precautions  ar 
taken  to  avoid  spore  contamination,  including  the  use  of  freshl 
distilled  water  and  previously  sterilised  containers. 

The  Emergency  Method  of  Sterilisation.  The  B.P.  permits  solution 
for  injection  to  be  prepared  in  an  emergency,  directing  that  the  solution  sha. 
be  prepared  by  aseptic  methods  (these  are  not  defined),  adding  0-5%  c 
phenol  or  its  bactericidal  equivalent,  sealing  in  a  container  heated,  by  immersio* 
in  water  or  other  means,  at  80°  for  not  less  than  30  minutes.  The  solution 
must  be  labelled  with  the  date  and  the  warning  “ Keep  in  a  cool  place,  an 
use  zvithin  four  days.”  It  is  obvious  that  complete  sterilisation  is  nc 
expected  by  this  method.  It  is  difficult  to  understand  why  the  Pharmacopcei 
does  not  permit  solutions  of  thermostable  substance  to  be  raised  to  100 
Complete  sterility  would  be  assured,  especially  in  the  presence  of  0-5%  c 
phenol.  For  an  account  of  the  emergency  method  see  Coulthard,  Pharm.  J 
i/1933,  316.  For  solutions  for  intravenous  injections,  no  antiseptic  is  permittee 
the  solution  being  boiled  for  15  minutes.  Solutions  for  intrathecal  injectio 
must  not  be  prepared  by  these  emergency  methods,  since  complete  sterility  i 
most  important. 

The  B.P.  directs  that  it  is  the  duty  of  the  dispenser  to  inforn 
the  prescriber  if  none  of  the  official  methods  of  sterilisation  cai 
be  applied,  and  to  obtain  the  prescriber’s  approval  for  any  metho< 
to  be  adopted. 

Ophthalmic  Solutions.  In  dispensing  simple  ophthalmi 
solutions  required  for  immediate  use,  e.g.,  solutions  of  atropin 
and  cocaine  salts  in  dropping  bottles,  it  is  only  practicable  to  us 
recently  boiled  and  cooled  distilled  water  which  can  be  used  fo 
washing  the  measure,  rod,  etc.,  prior  to  making  the  solution 
The  containers  can  be  kept  ready  sterilised  in  th 
dispensary . 

Filtration.  For  sterilisation  by  filtration  the  B.P.  require 
control  by  tests  for  sterility.  This  is  a  wise  precaution,  sine 
filtration  is  a  skilled  operation  and  demands  good  asepti 
technique.  It  is  probably  the  best  sterilisation  process  for  larg 
scale  work  and  where  efficient  control  is  available.  For  isolate* 
small  scale  work  it  is  probably  too  complicated  for  general  use. 
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The  process  is  the  only  one  for  substances  such  as  insulin 
which  are  easily  inactivated  on  heating.  It  can,  however,  be 
applied  generally  except  where  adsorption  of  the  medicament 
may  occui ,  as  in  the  case  of  indigo  carmine  and  methylene  blue. 
The  adsorption  of  substances  of  this  type  is  apparent  by  loss 
of  colour,  but  the  possible  adsorption  of  other  medicaments  by 
the  various  types  of  filters  requires  investigation.  Suitable 
bacterial  filters  for  pharmaceutical  use  are  the  Berkefeld,  con¬ 
sisting  of  a  column  of  diatomite,  the  Chamberland  and  the  Doulton, 
which  rely  on  a  porous  porcelain  “candle,”  and  the  Seitz, 
which  has  a  porous  asbestos  pad.  Of  these  the  Seitz  is  most 
generally  used  and  can  be  worked  with  both  positive  pressure 
(Manteufal  model,  using  a  bicycle  pump)  or  negative  pressure 
(Uhlenhuth  model,  using  a  water  pump).  Positive  pressure  is 
preferable,  since  any  leakage  is  outwards  with  less  risk  of  air¬ 
borne  contamination.  New  pads  are  used  for  each  filtration.  They 
cannot  be  cleaned  but  their  price  is  such  that  their  use  is  very 
economical.  The  Seitz  pad,  is,  however,  open  to  two  serious 
abjections  for  pharmaceutical  use.  First,  it  yields  alkalis  to  water 
and  is  not  readily  washed  free.  This  can  easily  result  in  solutions  of 
alkaloidal  salts,  such  as  strychnine  hydrochloride,  diamorphine 
hydrochloride  and  morphine  hydrochloride,  depositing  free 
alkaloid  after  passing  through  the  filter.  This  is  apparent  with  such 
salts  but  inactivation  may  occur  with  such  substances  as  adrenaline, 
nsulin,  apomorphine  and  pituitary,  so  that  precautions  must  be 
:aken  prior  to  the  actual  filtration.  From  tests  made  it  was  found 
Fat,  using  a  3  cm.  pad  (weighing  2-85  g.),  if  10  ml.  of  N/25 
T2S04  diluted  to  100  ml.  with  water  is  drawn  through  the  pad 
md  subsequently  followed  by  200  ml.  of  distilled  water  the  final 
vashings  have  a  pYl  of  6-5,  which  is  quite  suitable  for  the  type  of 
nedicaments  mentioned.  The  amount  of  acid  required  for  other 
;ize  pads  may  be  calculated  from  their  weight. 

The  second  serious  disadvantage  is  the  traces  of  fibre  which  the 
)ads  yield  on  washing,  and  the  considerable  difficulty  in  obtaining 
l  filtrate  free  from  such  contamination.  This  is  a  serious  objec- 
ion  for  intravenous  injections.  It  may  be  overcome  by  attaching  a 
mall  sterile  sintered  glass  filter  to  the  metal  outlet  of  the  Seitz 
ilter.  This  effectively  removes  the  fibres.  For  details  of  nltering 
pparatus  using  a  Seitz  filter  see  White,  Pharm.  J.,  1934,  355. 


Porous  Porcelain  Candles  (such  as  the  Chamberland  or  Doulton). 
hese  are  made  with  various  porosities.  Thus  Chamberland  L  I  allows 
1  bacteria  to  pass,  being  merely  a  clarifying  filter.  L  3  stops  C.  dipntnei  ice 
id  the  spores  of  B.  tetani,  whilst  L  5,  L  7,  L  9  and  L  11  arrest  all  bacteria, 
nail  thimble-shaped  white  Doulton  candles  are  available  for  pharmaceutical 
e,  and,  whilst  as  efficient  as  the  Chamberland,  filter  more  rapidly.  a  , 

ndles  may  be  adapted  to  positive  or  negative  pressure  and  can  be  sen  . 
r  autoclaving,  but  periodically  it  is  advisable  to  heat  them  to  aoou  w 
a  muffle  furnace  (the  makers  usually  specify  the  temperature  most  suitable), 
lowing  them  to  cool  in  the  muffle.  The  latter  precaution  y 

Lportant,  as  too  sudden  cooling  may  result  in  the  developmen  .4„„trfW 
acks  and  loss  of  efficiency.  This  occasional  treatment  is  necessary  .  J 

cumulation  of  organic  matter — chiefly  dead  bacteria  and  also  o  gua  g 
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infection  of  the  interior  of  the  porcelain  by  embedded  bacteria  as,  with  prolor 
use,  some  forms  of  bacteria  appear  to  be  able  to  grow  through  the  mater 

For  details  of  apparatus  using  the  Doulton  filter,  see  Sykes,  Pharm. 
i/1934,  521. 

The  Berkefeld  filter  is  adapted  to  large  scale  continuous  filtration  ra 
than  small  scale.  It  is  more  rapid  in  action  than  the  Chamberland  or  Doult 
but  after  continuous  use  organisms  may  appear  in  the  filtrate.  Horrocks  (2 
med.  J.,  i/1901,  1471)  has  shown  that  typhoid  bacilli  will  appear  in  the  filt 
in  one  or  two  weeks  when  such  contaminated  water  is  being  filtered. 

Probably  one  of  the  best  filters  for  continuous  filtration  is  the  Meta  fill 
which  consists  of  a  column  of  metal  discs  with  a  very  fine  clearance  betw 
The  apertures  are  filled  before  commencing  filtration  by  embedding  in  the 
special  variety  of  diatomite  from  an  aqueous  suspension.  The  bed  thus  fo> 
the  actual  filter. 

For  accounts  of  sterilisation  by  filtration,  see  Hunwicke,  Pharm.  J.,  i/1 
350,  and  Coulthard,  Pharm.  J.,  i/1933,  286,  338. 

Aseptic  Precautions.  It  is  an  advantage  to  reduce  the  r 
of  infection  of  solutions  for  injection  to  a  minimum  during 
process  of  preparation  and  sterilisation.  It  is  especially  import: 
to  take  these  precautions  when  conducting  sterilisation 
filtration,  or  when  broth  media  or  preparations  containing  th 
are  being  handled. 

Hands  should  have  nails  carefully  attended,  and  kept  sh 
and  clean,  being  well  scrubbed  with  soap  and  water.  Scrubb 
with  soap  and  water  has  no  bactericidal  value  and  will  not  steri 
the  hands.  It  may  in  actual  fact  increase  the  number  of  bactt 
by  bringing  them  to  the  surface  from  the  lower  layers  of  si 
Tests  show  this  to  be  true.  It  will,  however,  remove  dirt  wh 
may  be  well  contaminated  with  sporing  organisms.  The  follow 
have  been  recommended  for  hand  disinfection: — tincture 
iodine  (painting  the  finger  tips),  a  solution  of  mercuric  iod 
1  :  1000  in  alcohol,  alcohol  70%.  None  of  these  can  be  rel 
upon  for  keeping  the  skin  sterile  and  moreover  the  continued 
of  such  reagents  may  lead  ultimately  to  a  dermatitis  so  that,  a 
precaution,  attempts  to  sterilise  the  skin  are  not  worth  wh 
Hand  infection  from  scrubbed  hands  usually  consists  of  staph} 
cocci  which  are  readily  killed  by  heating  the  finished  producl 
80°  for  10  minutes. 

Clothing .  White  overalls  washed  at  frequent  intervals  sho 
be  used  and  should  be  kept  in  a  cupboard  in  the  laboratory.  1 
precaution  lessens  the  danger  of  contamination  from  cloth 
exposed  to  street  dust. 

Air.  It  is  important  to  realise  that  bacteria  are  chiefly  d 
borne,  and  any  precaution  which  results  in  the  removal  of  c 
from  the  atmosphere  will  render  the  latter  reasonably  free  fi 
organisms.  Dust  may  be  removed  by  ( a )  filtration  or  ( b )  steam 
The  room  should  be  designed  so  as  to  avoid  unnecessary  lec 
on  which  dust  can  collect,  and  the  walls,  benches,  floors,  < 
should  be  such  as  to  permit  of  frequent  washing  with  an  antisei 

When  filtration  is  relied  upon,  the  air  is  usually  drawn  in  thro 
a  cotton  wool  filter  or  through  an  oil  filter,  and  a  positive  pres: 
is  maintained  in  the  room  so  that  when  a  window  or  doo 
opened  air  escapes  outwards  and  dust  cannot  enter. 
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The  deposition  of  dust  by  steaming  can  be  carried  out  by 
creating  a  slight  cloud  of  steam  from  the  ceiling  in  the  room  by 
attaching  rubber  tubing  to  a  kettle  or  boiler.  As  the  moisture 
settles  it  will  carry  the  dust  down.  The  following  are  results  of 
steaming  carried  out  in  the  serum  preparation  laboratory  of  a 
London  hospital,  counts  being  made  on  agar  plates  exposed  for  a 
definite  time. 

r  .  Count 

Before  steaming  .  .  .  .  .  15 

During  steaming  . ’  45 

\  hour  after  steaming  .  .  .  .  2 

2  hours  after  steaming  with  2  persons  working  .  .  3 

Restriction  of  number  of  workers .  The  laboratory  should 
be  restricted  to  those  who  are  actual  operators,  as  every  additional 
person  means  extra  contamination. 

For  small  scale  work  when  a  special  room  is  not  available,  and 
the  work  has  to  be  done  in  the  ordinary  dispensary,  an  excellent 
method  is  to  use  a  case  with  sliding  doors,  similar  to  a  fume 
cupboard  (without  the  fume  vent),  the  interior  of  which  can  be 
washed  and  is  not  subject  to  the  same  dust  deposition  as  the 
remainder  of  the  room.  Such  precautions  are  advisable  if  filtration 
sterilisation  is  employed.  For  similar  apparatus  see  Gunn, 
Pharm.  J.,  i/1935,  327. 

It  is  a  good  routine  precaution  to  use  distilled  water  freshly 
collected  from  the  still  for  the  preparation  of  injections  of  an 
ordinary  type.  The  still  should  be  frequently  overhauled  and 
cleaned.  For  the  preparation  of  intravenous  and  intrathecal 
injections  the  special  redistilled  sterilised  water  should  be  used. 

Medicaments .  A  simple  precaution  which  can  and  should  be 
taken  is  to  keep  all  medicaments  likely  to  be  used  for  the  prepara¬ 
tion  of  injections  in  bottles  filled  with  a  type  of  stopper  which 
prevents  dust  falling  between  the  stopper  and  the  neck,  and  also 
to  reserve  such  stock  for  this  special  purpose  by  keeping  it  in  a 
separate  cupboard  reasonably  dust-free.  Such  stock  should  not 
be  used  for  ordinary  dispensing  purposes  such  as  the  preparation 
of  mixtures,  pills  and  powders.  Most  medicaments  when  stored 
in  ordinary  stoppered  dispensing  rounds  can  quickly  become 
infected  in  the  daily  routine  of  dusting,  since  dust  will  be  driven 
between  the  neck  and  stopper. 

DISINFECTANTS 

The  bactericidal  or  bacteriostatic  efficiency  of  disinrectants  is  a 
subject  which  is  assuming  greater  importance  every  year,  for 
apart  from  their  use  in  hygiene  and  surgery,  their  use  in  the  field 
af  curative  medicine  is  steadily  increasing.  Our  present  knowledge 
af  these  substances  is  very  incomplete;  the  value  of  many  published 
jxperiments  cannot  be  assessed  because  ol  the  omission  01 
mportant  details  of  procedure,  yet  an  exact  knowledge  is  \  er\ 


644 


THE  EXTRA  PHARMACOPOEIA 


essential  because  of  the  important  role  they  are  called  upon: 
play  and  the  great  dependence  placed  upon  them. 

In  devising  tests  for  bactericidal  action  the  following  fact 
must  be  taken  into  account: 

(a)  The  concentration  of  the  disinfectant.  It  does 
follow  that  by  doubling  the  concentration,  the  time  of  disinfect: 
is  halved. 

(b)  The  time  during  which  the  disinfectant  is  in  cont 
with  the  test  organism.  This  will  vary  with  other  factors  sn 
as  temperature  and  concentration,  but  it  must  be  recognised  t 
some  substances  can  exert  a  high  bactericidal  power  if  suffici 
time  be  given.  Thus  mercuric  chloride  is  capable  of  acting  a 
bactericide  even  in  high  dilution  (1  in  400,000)  if  sufficient  t£ 
is  allowed  for  the  action.  Similarly  acriflavine  requires  a  lc 
period  to  demonstrate  its  value. 

(c)  The  temperature  at  which  the  test  is  conducted.  1 

velocity  of  bactericidal  action  will  increase  with  rise  of  temperaT 
but  again  will  vary  with  the  substance.  Thus  the  velocity 
action  of  mercuric  chloride  is  increased  threefold  by  a  rise 
temperature  of  10°,  whereas  that  of  phenol  is  increased  sevenfc: 

(d)  The  organism  chosen  as  the  test  organism.  M 
disinfectants  vary  in  their  bactericidal  power  towards  differs 
organisms.  Thus  phenol  is  much  more  active  against  streptoco 
than  against  staphylococci.  It  is  essential,  therefore,  to  sel 
one  particular  organism  if  comparisons  are  to  be  made.  C 
organism,  however,  may  exist  as  different  strains  of  apprecia 
different  resistance  towards  one  particular  disinfectant.  Hence 
is  further  necessary  to  specify  the  strain  of  the  test  organism,  a 
in  order  to  get  complete  concordance  the  organism  should  a 
be  subcultured  under  standard  conditions  through  seve 
generations.  Two  organisms  are  in  common  use  for  such  t 
purposes,  B.  coli  and  B.  typhosus.  The  latter  has  been  chosen 
the  Standard  Rideal-Walker  test  because  of  the  greater  reliabil 
of  its  strains,  the  ease  with  which  it  grows  on  agar  and  also  beca\ 
it  is  an  organism  which  it  is  desired  to  destroy  in  practice, 
forms  a  fairly  uniform  suspension  in  broth  culture.  B.  coli  on  i 
other  hand  is  non-pathogenic,  and  the  use  of  MacConkey’s  t 
salt  medium  for  culturing  the  test  mixtures  practically  elimina 
accidental  contamination.  B.  coli  is  the  organism  used  in  i 
Lancet  modification  of  the  Rideal-Walker  test. 

(e)  The  presence  of  other  substances  having  a  modifyi 
action.  The  bactericidal  value  of  a  disinfectant  may  be  consid 
ably  modified  by  the  presence  of  other  substances.  Thus  sodii 
chloride  present  in  the  phenol  solution  will  increase  the  vali 
whilst  alcohol  and  glycerin  will  lower  it.  Koch  has  shown  tl 
phenol  when  dissolved  in  vegetable  oils  has  practically  no  vali 
McMaster  {J.  inf.  Dis.y  24 ,  378)  has  shown  that  mineral  oils  si 
as  liquid  paraffin  do  not  show  this  effect.  The  efficiency  of  phe: 
in  liquid  paraffin  is  nearly  as  great  as  in  aqueous  solution.  1 
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effect  of  the  presence  of  protein  matter  such  as  serum,  blood  and 
faecal  matter  is  of  great  importance  in  assessing  the  value  of  a 
disinfectant.  Substances  which  react  with  protein  matter  usually 
have  a  much  lower  bactericidal  value  in  its  presence  than  in 
aqueous  solution.  Thus  the  value  of  mercuric  chloride  is  reduced 
by  90%  in  the  presence  of  serum.  Formaldehyde  and  solutions, 
hypochlorites,  e.g.,  Dakin’s  solutions  or  compounds  of  a 
similar  type,  such  as  chloramine,  react  very  quickly  with  protein 
and  their  bactericidal  value  drops  correspondingly.  Iodine  will 
kill  streptococci  in  a  few  minutes  at  a  dilution  of  1  in  1 20,000  in 
distilled  water,  but  the  addition  of  5%  of  blood  requires  a  con¬ 
centration  of  1  in  1000,  and  50%  of  blood  1  in  200,  to  prevent 
actual  growth  (Fleming,  Proc.  roy.  Soc.,  Ser.  B,  1924,  171).  The 
value  of  crystal  violet  and  brilliant  green  against  staphylococci 
suffers  a  big  reduction  in  the  presence  of  serum.  Phenols  and 
cresols,  however,  are  very  little  affected  by  the  presence  of  protein 
and  the  bactericidal  value  of  acriflavine  and  related  compounds 
actually  increases  in  the  presence  of  serum.  Urea,  uric  acid,  fats, 
alkalis  and  acids  will  also  affect  the  action  of  disinfectants.  These: 
reactions  in  protein  media  are  of  great  importance  in  selecting 
a  disinfectant  for  a  particular  use.  The  uses  can  be  very  vari¬ 
able,  for  disinfectants  may  be  required  for  (1)  the  sterilisation  of 
apparatus  and  surgical  instruments;  (2)  the  disinfection  of 
excreta,  drains,  utensils,  closet  pans,  soiled  linen  and  the  washing 
of  walls  and  furniture;  (3)  the  preservation  of  vaccines  and  sera 
against  possible  bacterial  contamination  in  the  presence  of  a  con¬ 
siderable  amount  of  soluble  protein  matter;  (4)  the  disinfection  of 
wounds. 

It  follows  from  these  considerations  that  no  one  disinfectant 
can  be  satisfactory  for  every  purpose  and  it  is  essential  to  use  them 
in  an  intelligent-  manner  by  studying  the  type  of  work  required 
from  them.  It  also  follows  that  there  can  be  no  one  standard  test 
which  will  give  the  bactericidal  value  for  a  particular  disinfectant 
for  all  the  conditions  in  which  it  may  be  applied. 

Standard  Methods  of  Testing  Disinfectants 

There  are  two  standard  tests  in  use  (a)  the  Rideal- Walker 
which  tests  the  disinfectant  in  aqueous  solution  only,  and  ( b )  the 
Chick  Martin  which  tests  in  the  presence  of  faecal  matter. 

The  Standard  Rideal -Walker  Test.  Was  first  published  in 
1903  but  several  modifications  of  it  have  been  introduced,  not 
only  by  the  authors  but  by  other  workers.  Since  disinfectants 
are  sold  on  this  test  it  is  very  essential  that  the  same  standard 
procedure  should  be  followed.  The  method  laid  down  by  the 
British  Standards  Institution  and  prepared  under  the  supervision 
of  the  Chemical  Divisional  Council  (B.S.S.  No.  541  J93  ) 
is  now  the  accepted  standard.  Its  chief  application  is  or 


*  Obtainable  from  The  British  Standards  Institution,  28  Victoria  Street 
S.W.  1.  Post  free,  2s.  2d. 
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coal-tar  disinfectants.  It  should  be  clearly  understood  that  the  tes 
merely  indicates  the  value  of  the  disinfectant  compared  wit 
phenol  under  the  conditions  of  the  tests  and  expresses  no  opinio 
of  its  value  under  practical  conditions  of  use.  Extended  experienc 
has  shown  that  this  standardised  technique,  if  carefully  followec 
will  give  concordant  results  in  the  hands  of  competent  worker: 
The  strictest  adherence  to  every  detail  is  essential,  and  the  tesfl 
should  be  performed  under  reasonably  dust-free  conditions  in  th 
laboratory.  All  the  factors  which  can  cause  a  variation  in  aqueov 
solution  are  standardised. 

Apparatus 

The  specification  includes  descriptions  of  the  inoculating  loop,  temperatu 
of  the  incubator,  pipettes,  medication  tubes,  broth  tubes  and  measuring  cylinder 
and  attention  is  drawn  to  the  fact  that  all  apparatus  must  be  scrupulously  cler 
and  sterile  immediately  before  use. 

Reagents 

The  reagents  used  are  (1)  Standard  Rideal-Walker  broth.  (2)  A  suitab 
culture  of  Bacillus  Typhosus  obtained  from  The  Curator,  National  Collectic 
of  Type  Cultures,  Lister  Institute,  Chelsea  Gardens,  S.W.l.  (3)  Standar 
phenol  (carbolic  acid)  having  a  crystallising  point  of  not  less  than  40-5°C. 

Standard  Rideal-Walker  Broth 

20  grammes  of  peptone  (Allen  &  Hanburys’  “Eupepton”)  rubbed  to 
cream  with  water  is  added  slowly  to  a  boiling  solution  of  20  grammes  of  Lab 
Lemco  in  750  millilitres  of  water;  10  grammes  of  sodium  chloride  is  added  ar 
the  liquid  boiled  for  thirty  minutes,  cooled,  and  water  added  to  one  litre.  A 
aliquot  portion  is  titrated  at  37°  with  N/10  sodium  hydroxide  until  neutr 
to  phenolphthalein,  and  the  calculated  quantity  of  N/l  sodium  hydroxide 
then  added  very  slowly  to  the  remainder  to  render  it  neutral  to  phenolphthale 
at  37°.  The  mixture  is  heated  to  the  boiling-point  and  filtered  while  hot.  E 
the  addition  of  N/l  hydrochloric  acid  the  reaction  of  the  solution  is  adjustt 
to  pH  7-6,  using  phenol  red  as  indicator.  The  broth  is  sterilised  by  heating  i 
an  autoclave,  filtered  when  cold,  distributed  into  tubes  each  containing 
millilitres,  and  again  autoclaved.  The  final  reaction  of  the  broth  is  betwee 
pH  7-3  and  pH  7-5. 

Method 

The  technique  of  the  method  is  described  fully  in  the  specification  and  £ 
example  given  of  the  method  of  calculating  the  coefficient.  By  this  method  tl 
R.W.  coefficient  is  obtained  by  dividing  that  dilution  of  the  disinfectant  whic 
shows  life  in  2b  and  5  minutes  but  no  life  thereafter,  by  that  dilution  of  carbol 
acid  (1  :  95,  1  :  100,  1  :  105,  1  :  110,  or  1:115)  which  shows  life  in  2\  ar 
5  minutes  but  no  life  thereafter. 

The  “Lancet”  modification  of  the  Rideal-Walker  Test.  The  method 

occasionally  used  as  an  alternative  to  that  of  the  Rideal-Walker.  It  follows  tl 
latter  in  principle  except  that  B.  coli  communis  is  substituted  for  B.  typhosus 
the  test  organism  and  MacConkey’s  medium  is  used  for  subculturing.  Tl 
number  of  time  periods  is  increased,  and  the  maximum  length  of  time  durii 
which  the  disinfectant  is  allowed  to  act  is  also  increased  from  15  to  : 
minutes.  The  coefficient  is  obtained  by  taking  the  mean  of  two  figures:  (a)  ti 
weakest  dilution  of  the  disinfectant  which  kills  in  2\  minutes,  and  ( h )  tl 
coefficient  for  the  30  minutes’  period  obtained  in  the  same  way. 

Details  of  a  large  number  of  experiments  with  this  method  on  comm< 
medicinal  substances  conducted  by  W.  H.  Martindale  will  be  found  in  the  19 
Edition  of  this  volume,  p.  266  et  seq. 

The  Chick  Martin  Test  (Lister  Institute).  In  this  methc 
( J,  Hyg.,  Camb.,  1 908,  654)  the  bactericidal  value  is  estimated  in  tl 
presence  of  organic  matter  (dried  faeces)  against  B.  typhosus  f 
30  minutes. 

The  mixed  faeces  of  several  healthy  individuals  on  an  ordina 
diet  are  dried  on  a  water-bath  at  105°,  ground  to  a  fine  powder  ir 
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mortar  and  passed  through  a  sieve  with  130  meshes  to  the  inch. 
0  15  g.  quantities  of  the  powder  are  placed  in  test  tubes  and  to 
each  is  added  2-5  ml.  of  distilled  water.  The  tubes  are  capped  with 
rubber  caps  and  sterilised  by  autoclaving  at  120°  for  10  minutes. 
If  stored,  care  must  be  taken  to  prevent  evaporation.  At  the  time 
of  the  test  different  amounts  of  a  suitable  dilution  of  the  disinfec¬ 
tant  under  test  are  added  to  each  tube  and  sterile  water  added  to 
bring  the  total  \olume  to  5  ml.  A  series  of  tubes  containing 
different  concentrations  of  standard  phenol  in  5  ml.  of  distilled 
water  without  faeces  is  also  prepared  so  that  the  carbolic  acid 
coefficient  can  be  directly  determined. 

All  the  tubes  are  immersed  in  a  water-bath  at  20°.  To  each  tube 
in  the  series  5  drops  of  a  24-hour  broth  culture  of  B.  typhosus  are 
added,  an  interval  of  30  to  60  seconds  being  allowed  between  the 
inoculation  of  each  tube.  30  minutes  after  the  inoculation  of  the 
first  tube,  it  is  sampled  in  duplicate  by  transferring  a  3  mm. 
loopful  into  each  of  two  tubes  containing  10  ml.  of  glucose 
broth.  The  remaining  tubes  are  similarly  sampled  at  intervals 
of  30  to  60  seconds.  The  inoculated  broth  tubes  are  then  incubated 
at  37°.  A  reading  is  taken  in  24  hours  and  is  confirmed  after  48 
hours. 

The  phenol  is  tested  without  faeces  and  to  allow  for  this  a 
“depreciation  factor”  of  1*2  is  used  in  working  the  calculation. 
The  following  is  a  typical  test  (Hewlett,  Manual  of  B act. ,  9th  Edn., 
p.  723). 


Diluted  Disinfectant,  2% 

dilution 

Phenol  5%  solution 

Amount  in  a 

Results  of  2 

Amount  in  a 

Results  of  2 

tube 

subcultures 

tube 

subcultures 

0-2 

+ 

+ 

0-5 

+ 

+ 

0-28 

+ 

+ 

0-65 

+ 

+ 

0-39 

+ 

4* 

0-8 

0 

0 

0-55 

0 

0 

1-0 

0 

0 

0-77 

0 

0 

1-3 

0 

0 

1-03 

0 

0 

1-51 

0 

0 

2-10 

0 

0 

The  end  point  is  taken  as  the  mean  between  the  last  positive 
and  the  first  negative  tubes.  The  calculation  is  as  follows:  The 
mean  of  the  disinfectant  solution  is  0-47  and  of  the  phenol  solution 


U'IZ>  Phenol  Depreciation 

percentage  factor 

Phenol  coefficient  =  0*72 _ X _ 5 _ X _ J_4  =  4-59 

0*47  X  2 

(Disinfectant 

percentage) 

The  results  obtained  with  phenol  are  very  constant  and,  using 
a  2%  solution  of  the  disinfectant,  the  quantities  used  give  a  range 
of  9*0  to  0*8  in  the  coefficient. 
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'The  Chick  Martin  type  of  test  undoubtedly  gives  a  truer  indication  of  t 
value  of  an  excremental  disinfectant  than  the  Rideal-Walker  test.  Garre 
however  (J.  Hyg.,  Camb.,  1934,  322),  claims  that  the  Chick  Martin  test  as  ol 
lined  above  can  give  irregular  results.  He  criticises  the  use  of  dried  faeces  as  t 
organic  matter,  and  suggests  its  replacement  with  dried,  dead  yeast  because  of  t: 
more  constant  average  size  of  these  organisms.  He  claims  that  the  inhibits 
factor  is  the  presence  of  solid  particles  (and  not  soluble  organic  matter)  and  t 
subsequent  adsorption  of  disinfectant  on  these  particles.  The  degree  of  adsoir 
tion  will  vary  with  the  size.  Powdered  faeces  tend  to  clump  and  thus  prodv 
size  variation.  That  adsorption  does  play  an  important  part  in  the  action 
disinfection  is  shown  by  the  fact  that  the  value  of  a  disinfectant  can  vary  with 
physical  condition  according  to  whether  it  is  used  in  solution  or  as  an  emulsi 
or  emulsoid.  The  latter  type  is  the  most  effective  as  the  emulsoid  particles  s 
adsorbed  on  the  bacteria,  thus  increasing  the  concentration  in  the  immedis 
neighbourhood . 

Emulsoids  of  the  cresol  group  are  generally  most  active  when  freshly  made 
in  solution;  after  a  day  or  two,  probably  because  of  an  alteration  in  their  colloic 
state,  their  activity  diminishes.  It  follows,  too,  that  the  presence  of  suspend! 
solids  will  interfere  owing  to  their  adsorptive  action. 

The  Specific  Action  of  Disinfectants.  Many  disinfectan] 
exhibit  variable  bactericidal  values  when  tested  against  differe 
organisms.  A  knowledge  of  this  specific  action  is  of  great  impa 
tance,  since  a  disinfectant  can  be  chosen  for  action  against  tl 
causative  organisms  in  diseases  of  bacterial  origin.  This  specif 
action  is  very  apparent  in  the  organic  dye  series  of  disinfectan: 
and  in  many  cases  it  appears  to  vary  according  to  the  stainir 
properties  of  the  organisms.  Thus  with  a  mixture  of  differe 
organisms,  it  is  possible  to  select  a  particular  disinfectant  whic 
will  kill  off  one  organism  in  the  mixture  and  allow  the  others 
grow  profusely.  Churchman  ( J .  exp.  Med.,  1912,  221)  showe 
that  most  of  the  gram-positive  bacteria  are  very  susceptible 
gentian  violet,  crystal  violet,  malachite  green,  aniline  violet,  ar 
safranin,  but  that  the  gram-negative  bacteria  will  grow  well 
concentrations  of  these  dyes  which  are  twenty  times  as  strong.  Late 
he  showed  that  by  substituting  acid  fuchsine  or  flavine  for  tl 
gentian  violet  type  the  result  could  almost  be  reversed  and  t] 
gram-negative  bacteria  inhibited  while  allowing  the  gram-positi 
cocci  to  grow. 

The  following  concentrations  are  necessary  to  inhibit  the  grow 
of  Staphylococcus  aureus  and  B.  coli. 


Staph. 

! 

aureus 

B.  coli 

Cone,  in  0-7% 
peptone  water 

Cone,  in 
serum 

Cone,  in  0-7% 
peptone  water 

Cone,  in 
serum 

Crystal  violet 

1  :  4,000,000 

1  :  400,000 

1  :  8000 

1  :  8000 

Malachite  green 

1  :  10,000,000 

1  :  40,000 

1  :  20,000 

1  :  1000 

Brilliant  green 

(sulphate) 

1  :  10,000,000 

1  :  30,000 

1  :  130,000 

1  :  3500 

Brilliant  green 

(oxalate) 

1  :  10,000,000 

1  :  100,000 

1  :  200,000 

1  :  3500 

Flavine 

1  :  20,000 

1  :  200,000 

1  :  1300 

1  :  100,000 

Phenol 

1  :  250 

1  :  250 

1  :  500 

1  :  500 

Chloramine-T 

1  :  2000 

1  :  250 

1  :  2000 

1  :  250 

Mercuric 

chloride 

1  :  1,000,000 

1  ;  10,000 

1  :  1,000,000 

1  :  10,000 

« 
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u  Xe/rr striking  examples  of  specific  action  were  found  by  Bech- 
hold  (. Hoppe- Seyl .  Z.  47,  194)  when  using  the  halogen  compounds 

of  naphthol.  As  members  of  the  series  increase  in  bromine  content 
the  specific  action  changes: — 


Compound 

Minimal  cone,  required  to  kill 
- - - — _  1 

B.  diphtherice 

B.  coli  communis 

Dysol  ...  . 

(3-naphthol  ... 

Monobrom- P-naphthol 

Dibrom- p-naphthol 

Tribrom- ^-naphthol 

Tetrabrom- ^-naphthol 

Pentabrom- p-naphthol 

1  :  20,000 

1  :  10,000 

1  :  10,000 

1  :  40,000 

1  :  400,000 

1  :  200,000 

1  :  150,000 

1  :  800 

1  :  8000 

1  :  8000 

1  :  30,000 

1  :  1000 

1  :  500 

1  :  100 

Similar  differences  were  found  by  Klarmon  ( J .  Amer.  chem.  Soc.,  1932,  3315), 
with  halogen  derivatives  of  monohydroxy  diphenylmethane.  All  were  found 
to  be  potent  bactericides  and  some  showed  extraordinarily  high  efficacy  towards 
Staph,  aureus  and  Streptococcus  hcemolyticus  The  same  worker  has  investigated 
the  differences  in  bactericidal  value  of  alkyl  derivatives  of  p-chlorophenol 
against  a  number  of  bacteria  and  moulds. — J.  Amer.  chem.  Soc.,  1933,  2576. 

The  bactericidal  value  of  several  quinine  derivatives  has  been 
investigated  (Morgenroth,  Dtsch.  med.  Wschr.,  1918,  44,  961)  and 
some  have  shown  marked  specific  action  upon  the  pneumococcus. 

Minimal  dilutions  which  kill  various  organisms: — 


1 

B. 

diph¬ 

therice 

B. 

tetani 

Strep¬ 

to¬ 

coccus 

Sta¬ 

phylo¬ 

coccus 

Pneumo¬ 

coccus 

Optochin  hydrochloride 
(Ethylhydrocupreine  HC1) 

1  :  400 

1:2500 

— 

1:500 

1:400,000 

Eucupin  dihydrochloride 
(Isoamylhydrocupreine 

I  HC1) 

1:2000 

1:20,000 

1:40,000 

1:8000 

1:20,000 

Vuzin  dihydrochloride 
(Isoctylhydrocupreine  HC1) 

■ 

1:8000 

1:60,000 

1:80,000 

1:16,000 

~r 

Specific  antiseptic  treatment  of  infected  wounds  has  been  suggested.  Data  are 
iven  re  inorganic  and  organic  acids  operating  on  growths  of  Streptococcus 
yogenes,  Staphylococcus  aureus ,  B.  pyocyaneus  and  B.  cerogenes  capsulatus. 
’henol  and  cresol  are  more  active  against  streptococci  than  against  staphylo- 
occi  and  showed  very  little  activity  against  B.  Welchii.  Quinine  hydrochloride 
howed  its  greatest  activity  against  the  latter  and  was  fairly  active  against 
treptococci  but  had  little  action  on  staphylococci  K.  T.  aylor,  Lancet,  1/1917, 
94,  306. 

A  remarkable  case  of  complementary  specificity  is  quoted  by  Maclean  (Ph arm. 

ii/ 1 932,  287).  The  two  substances  concerned  are  potassium  tellurite  and  a 
Itrate  from  a  culture  of  a  mould,  Penicillium.  If  the  mould  filtrate  is  added  to  a 
ample  of  sputum  and  the  mixture  cultured,  organisms  such  as  B.  injluenzce, 
1.  catarrhalis  and  coliform  bacilli  will  grow  out.  If,  however,  po  assium 
dlurite  be  used,  all  the  above  will  be  killed  but  such  organisms  as  strep  ococc  , 

neumococci  and  gram-positive  bacilli  will  grow.  e 

Excremental  Disinfectants.  Disinfectants  to  be  used  for  the  sterilisation  of 
screta,  sputum,  etc.,  must  be  substances  which  retain  their  bactericidal  po 
l  the  presence  of  excess  of  protein  matter.  1  hey  are  usually  require 
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quickly,  which  factor  would  exclude  substances  such  as  acriflavine.  Moreov* 
the  use  is  such  as  demands  a  reasonably  cheap  product  and  for  these  reaso 
coal  tar  products  are  generally  used,  either  as  lysol  or  as  various  proprietai 
preparations  consisting  of  coal  tar  fractions  containing  phenolic  bodies  with  sor 
emulgent  such  as  soap  or  gelatin,  so  that  when  added  to  water  a  milky  emulsi* 
or  emulsoid  is  formed.  They  include  preparations  such  as  Cyllin,  Izal,  ar 
Jeyes  Fluid. 

Lysol  is  now  an  official  synonym  in  Great  Britain  and  Norther* 
Ireland  for  Liquor  Cresolis  Saponatus  B.P.  and  as  such  must  conta 
50%  of  cresol.  The  disinfecting  power  of  the  higher  phenols  increases 
proportion  to  their  position  in  the  homologous  series  but  their  solubility  decrea? 
proportionately  and  the  higher  ones  are,  therefore,  used  in  the  form  of  emulsio 
or  emulsoids.  (For  further  details  of  these  substances  see  Vol.  I.)  Mercur 
chloride  is  considerably  reduced  in  bactericidal  value  in  the  presence  of  faec 
matter,  and  for  the  disinfection  of  typhoid  stools  very  strong  solutions  at 
necessary  such  as  1  in  500  with  the  addition  of  25%  of  hydrochloric  acid. 

Sterilisation  of  the  Skin.  The  problem  involved  is  to  kr 
staphylococci  and  penetrate  the  sweat  glands. 

It  is  usually  a  simple  matter  to  sterilise  a  patient’s  skin  prior  t 
an  operation,  since  the  disinfectant  can  have  a  long  time  to  ac: 
There  is  also  no  objection  to  staining  the  skin.  A  2%  solution  c 
iodine  in  70%  alcohol  is  usually  employed  and  is  generally  satis 
factory  since  both  constituents  have  a  bactericidal  value.  Diff 
culties  arise  when  special  areas  have  to  be  treated  such  as  the  vulv 
and  vagina  during  childbirth.  Garrod  {Brit.  med.  J .,  i/1931,  572 
showed  that  phenol  and  lysol  did  not  produce  the  necessary  actio 
and  concluded  that  brilliant  green  was  the  best  bactericide  an 
acriflavine  the  best  bacteriostatic. 

Browning  and  Bonney  {Brit.  med.  J.,  i/1918,  562)  recon 
mended  a  1%  solution  of  a  mixture  of  equal  parts  of  crystal  viob 
and  brilliant  green  for  disinfection  of  the  perianal  region.  The 
found  that  this  mixture  when  applied  6  hours  before  the  operatioi 
sterilised  the  perianal  skin  in  15  cases  out  of  17.  It  is  preferab1 
to  iodine  since  it  is  non-irritating  whilst  being  actively  antiseptic 
The  B.P.C.  includes  this  solution  under  the  name  of  Liquc 
Tinctorium.  The  following  have  also  been  recommended  fc 
skin  sterilisation: — 

A  solution  of  mercuric  iodide  and  potassium  iodide  in  alcoho 
1  in  500  to  1  in  2000  (it  is  usually  coloured  pink  with  eosin 
2%  solution  of  mercurochrome  in  water  3,  alcohol  55,  acetone  1( 
mercuric  chloride,  0-08%  solution  in  70%  alcohol. 

Disinfection  of  Wounds.  This  demands  special  consideratic 
in  the  choice  of  a  suitable  disinfectant,  for  whilst  destroying  t! 
invading  organisms  it  must  not  at  the  same  time  cause  injui 
to  the  leucocytes  and  thus  prevent  phagocytosis,  the  mo 
important  factor  in  the  healing  process.  The  disinfectant  with  tl 
highest  R.W.  value  is  not  necessarily  the  best  wound  antisepti 
Fleming  {Proc.  roy.  Soc.,  Ser.  B,  1922,  315)  has  shown  the  presen< 
of  lysozyme  in  all  body  secretions,  with  a  bactericidal  action  s 
strong  that  it  can  compare  with  1  in  20  phenol  and  1  in  10( 
mercuric  chloride.  This  natural  antiseptic  undoubtedly  plays  £ 
important  part  in  producing  a  sterile  condition  of  the  woun< 
Maclean  {Pharm.  J.,  ii/ 1 932,  287)  points  out  that  the  bactericid 
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value  of  lysozyme  can  be  destroyed  by  certain  disinfectants  such 
as  iodine  and  hypochlorites,  but  others  such  as  boric  acid  and 
silver  proteinates,  which  have  long  been  used  as  antiseptics  in 
eye  drops,  have  little  inhibitory  action  on  lysozyme.  Moreover, 
a  wound  disinfectant  must  be  active  in  the  presence  of  excess  of 
serum  or  blood,  and  must  not  injure  the  tissues.  For  these 
reasons  both  mercuric  chloride  and  phenol  have  little  value  in 
wound  treatment.  A  very  powerful  action  is  not  even  necessary, 
for  a  substance  having  only  an  antiseptic  action  may  be  of  great 
value  in  that  it  can  inhibit  development  of  bacteria,  leaving  the 
living  tissues  to  destroy  them.  Browning  {Brit.  med.  J.,  ii/ 1 9 1 7,  70) 
has  investigated  the  relative  action  of  substances  upon  bacteria, 
phagocytosis,  and  tissue  as  follows: — 


Substance 

Cone,  which 
kills  S',  aureus 
in  serum  in 
48  hours 

Cone,  which 
reduces  phago¬ 
cytosis  50% 
in  20  mins. 

Cone,  which 
produces  ir¬ 
ritation  of  the 
conjunctiva 

Proflavine 

1  :  150,000 

1  :  500 

1  :  150 

Acriflavine 

1  :  150,000 

1  :  600 

1  :  150 

Mercuric 

chloride 

1  :  20,000 

1  :  10,000 

This  affords  an  excellent  example  of  the  two  types,  suggesting 
that  the  flavine  compounds  should  be  good  wound  antiseptics, 
because  this  action  can  develop  at  concentrations  well  removed 
from  those  which  inhibit  phagocytosis  or  which  may  produce 
irritation.  It  should  be  remembered,  however,  that  flavine  com¬ 
pounds  are  very  slow  in  their  action  except  in  high  concentrations 
and  1  in  20,000  is  required  to  kill  S.  aureus  in  2  hours.  The  B.P.C. 
recommends  1  in  1000  in  normal  saline.  The  chiet  objection  to 
acriflavine  is  that  after  prolonged  treatment,  wounds  tend  to 
become  sluggish  in  healing.  Acriflavine  has  also  been  criticised 
because  of  the  great  affinity  which  it  has  for  cotton  fibre.  Cotton 
dressings  soaked  in  acriflavine  solutions  tend  to  absorb  the  com¬ 
pound  to  the  detriment  of  its  antiseptic  action  when  such  medi¬ 
cated  dressings  are  applied  to  a  wound.  Mercury  and  zinc  cyanide 
gauze  has  not  this  disadvantage.  The  sterilisation  of  a  wound  is 
more  difficult  than  the  sterilisation  of  blood  because  in  the  latter 
case  the  question  of  penetration  does  not  come  in.  Any  anti¬ 
septic  which  is  to  be  effective  must  have  the  power  ol  entering 
possibly  deep  tissues.  (Again  metallic  salts  such  as  mercuric 
chloride  cannot  do  this  since  they  are  precipitated  by  protein.) 
This  can  only  be  done  by  setting  up  a  lymphagogic  action  which  will 
cause  fresh  fluid  to  flow  into  the  wound  and  carry  t  e  actena 
to  the  surface  and  into  contact  writh  the  antiseptic.  ence  e 
value  of  normal  and  hypertonic  saline,  and  glycerin  and  magnesium 
sulphate  associated  with  antiseptics. 
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Glycerin  has  long  been  so  used ,  and  several  references  to  it  occur.  Philli 
( Lancet ,  ii/1924,  1229,  1307)  draws  attention  to  its  useful  lymphagogic  actic 
with  the  addition  of  iodine  in  labour.  S almond  ( Lancet ,  ii/ 1 929,  660)  sugge& 
that  glycerin  should  be  used  for  controlling  hcemorrhage  in  Ccesarian  section  ar 
promoting  drainage  of  the  uterus  during  the  puerperium.  After  removal  of  ta 
placenta  the  cavity  is  swabbed  out  with  glycerin. 

Carrel  (Treatment  of  Infected  Wounds:  Military  Med.  Man.,  London,  191S 
introduced  the  treatment  of  wounds  by  continuous  irrigation  with  solutioir 
of  hypochlorites,  the  first  being  eusol,  which  proved,  however,  to  be  too  irritatir 
and  unstable.  Later,  Dakin’s  solution  (now  official  in  the  B.P.)  was  substitute* 
and  also  Chloramine.  The  latter  forms  a  nearly  neutral  solution,  relative! 
non-irritating  and  quite  stable.  A  2%  solution  is  usually  employed.  In  order  It 
obtain  satisfactory  results  the  supply  of  hypochlorite  must  be  renewed  cor 
tinuously,  since  the  available  chlorine  is  rapidly  exhausted  by  interaction  withtf 
proteins  in  the  suppuration.  Some  of  the  hypochlorites  act  as  lymphagogue 
but  only  because  of  the  irritation  they  set  up  in  the  tissues. 

Dichloramine,  which  is  oil  soluble  and  can  be  used  in  concentrations  of  up  t 
10%,  can  be  left  in  contact  with  wounds  for  prolonged  periods.  Wounds  ar 
packed  with  gauze  soaked  in  the  solution.  It  acts  like  chloramine  by  giving  ui 
chlorine  to  the  watery  discharge,  and  the  dressing  only  requires  renewal  one 
every  24  hours. 

Bismuth  and  Iodoform  Paste,  B.P.C.  (B.I.P.P.)  is  still  used  for  packin 
wounds.  This  has  been  criticised  as  being  ineffective  (Garrod,  Pharm.  J 
i/1935,  323). 

Hydrogen  Peroxide  readily  kills  bacteria  in  the  absence  of  excess  of  protei 
because  of  the  nascent  oxygen  it  liberates  (Kronig  and  Paul  have  shown  that 
3%  solution  kills  anthrax  spores  in  an  hour),  but  when  applied  to  wounds  it  i: 
inactivated  by  the  protein  present.  It  is,  however,  a  very  valuable  agent  fo, 
cleaning  suppurating  wounds  because  of  the  mechanical  action  of  the  liberate' 
'oxygen  which  disturbs  the  deposits  of  pus. 

Iodine,  whilst  a  good  disinfectant  for  the  intact  skin,  may  be  unreliable  fo 
wounds.  Fleming  ( Proc .  roy.  Soc.,  Ser.  B.,  1924,  171)  has  shown  that  in  th 
presence  of  50%  of  blood  a  concentration  of  1  in  200  is  required  to  inhibi 
streptococci  whilst  1  in  120,000  will  kill  in  aqueous  media  without  blood 

Cresols  and  Halogen  Derivatives  of  Phenols,  Cresols  and  Xylenols 

Compounds  of  this  type  are  now  being  introduced  which  act  as  effectiv 
ibactericides  at  dilutions  which  are  well  removed  from  those  which  damag 
tissue.  It  is  very  probable  that  they  will  prove  to  be  excellent  wound  antiseptics 

Brilliant  Green.  A  paste  containing  brilliant  green  1,  boric  acid  275,  purifiei 
talc  25,  and  liquid  paraffin  200  is  used  for  filling  wound  cavities.  Brilliant  greei 
may  also  be  used  for  irrigating  wounds  by  Carrel’s  method  instead  of  Dakin’ 
solution. 

Classification  of  Disinfectants  and  Antiseptics 

The  following  is  a  classification  of  the  varied  uses  of  disinfec 
ttants;  details  of  the  action  and  special  uses  of  each  will  be  fount 
in  Vol.  1  in  .the  monograph  of  the  particular  substance. 

General 

Excrementaj,  and  for  bedding,  utensils,  etc. 

Mercuric  chloride,  lysol,  phenol,  coal  tar  fractions,  zin 
chloride. 

Gaseous  (for  fumigation  of  rooms). 

Chlorine,  cresol,  formaldehyde,  paraformaldehyde,  phenol 
sulphur. 

For  Local  Application 

Skin  sterilisation  before  operation . 

Acriflavine,  alcohol,  hexyl-resorcinol,  mercuric  iodide 
mercuric  oxycyanide,  mercuric  chloride,  iodine,  lysol 
mercurochrome,  methyl  violet,  brilliant  green,  trinitropheno 
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For  Open  Wounds 

Boric  acid,  acriflavine,  euflavine,  mercury  and  zinc  cyanide, 
mercuric  iodide,  iodine,  mercuric  chloride,  lchthammofl 
hydrogen  peroxide,  Dakin’s  solution,  chloramine,  dichlora- 
mine,  potassium  permanganate,  trinitrophenol,  zinc  sulphate. 


GAS  POISONING 


The  hazard  of  gas  poisoning  in  peace-time  is  mainly  restricted 
to  carbon  monoxide,  coal  gas,  carbon  dioxide  and  certain  risks 
associated  with  specific  industries,  but  in  warfare  the  scope  is 
widened  considerably. 

The  term  “gas”  in  this  connection  is  not  limited  to  its  usual 
physical  sense  but  includes  gases,  liquids  or  solids— -in  fact  any 
chemical  substance  which  can  be  dispersed  into  fine  particles. 
A  classification  into  two  main  divisions  can  be  made  according 
to  whether  the  agents  are  persistent — e.g.,  liquids  which  evaporate 
slowly — or  non-persistent,  such  as  gases  and  “smokes”  which  are 
more  or  less  quickly  dissipated  by  air  movement  and  by  diffusion. 

Chemical  warfare  was  initiated  by  the  Germans  in  1915  by  the 
liberation  of  chlorine  in  the  form  of  a  cloud,  but  subsequently 
the  use  of  shells,  trench  mortars,  bombs  and  grenades  formed  the 
chief  methods  of  distribution.  To  these  must  be  added  the  use  of 
smokes  produced  by  heating  certain  arsenicals  in  stationary 
generators.  Future  developments  must  include  distribution  from 
the  air  either  in  the  form  of  bombs,  from  some  type  of  spraying 
mechanism,  or  through  the  exhaust  of  aeroplanes. 

The  effect  produced  is  proportional  to  the  concentration  and 
[ime  of  exposure,  the  former  obviously  being  dependent  upon 
meteorological  conditions  such  as  low  wind  velocity,  moderate 
temperature,  absence  of  heavy  rain,  and  a  fairly  high  humidity. 

Classification  According  to  Principal  Effect 

Vesicants.  Gases,  liquids  or  solids  which  damage  any  part  of 
the  body  with  which  they  come  into  contact.  The  chief  effects 
are  acute  conjunctivitis,  nausea,  vomiting,  erythema  of  exposed 
surfaces,  followed  in  severe  cases  by  blistering  and  inflammation 
af  the  trachea  and  bronchi,  d  he  danger  is  enhanced  by  marked 
delay  of  onset  of  the  symptoms,  and  the  burning  due  to  these 
igents  is  characterised  by  delay  in  healing.  Deaths  aie  due  moie 
aften  to  secondary  bacterial  infection  of  the  damaged  areas  than 
o  direct  noisonous  effect. 


a  nandt 
/ater  or 
o  the  r 


the  methods  used  for  decontamination.  Mustard  gas  is  a  very  poisonous 
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substance  but  its  action  is  local — it  is  a  direct  irritant  to  skin  and  mucous  me 
branes.  The  rapidity  of  its  penetration  is  probably  due  to  its  high  solubility 
lipoids. 

Lewisite,  chlorovinyldichloroarsine,  CHC1  =  CHAsC12.  This  substance  v 
isolated  by  the  American  Chemical  Warfare  Service  and  has  not  yet  been  us 
It  is  a  liquid  with  an  odour  recalling  that  of  geraniums.  M.p.  13°;  b.p.  19 
It  is  soluble  in  the  ordinary  organic  solvents  and  is  hydrolysed  by  water  a 
alkalis.  Lewisite  is  a  sensory  irritant  and  is  also  capable  of  producing  bu: 
similar  to  those  of  mustard  gas;  the  lesions,  however,  heal  more  quickly,  thou 
if  extensive  they  may  be  complicated  by  the  danger  of  arsenical  poisoning. 

Treatment .  Eyes:  bathe  with  lukewarm  solutions  of  box 
acid,  normal  saline  or  2%  sodium  carbonate.  Drops  of  liqu 
paraffin.  If  severe,  in  addition  to  frequent  bathing  use  sterilisn 
1  %  atropine  ointment.  Skin:  treatment  similar  to  that  for  therm 
burns  complicated  by  continuous  flow  of  serum,  liability  to  seps 
and  marked  delay  of  healing.  Cleanse  the  skin  thoroughly,  remo 
the  blister  aseptically  and  apply  evaporating  lotions,  benzocaine 
a  dusting  powder  and  5%  potassium  permanganate  solution. 

Lung  Irritants.  The  term  is  self-explanatory  and  all  of  th 
type  produce  pronounced  effects  on  the  alveoli  of  the  lungs,  wi 
the  danger  of  acute  pulmonary  oedema. 

Phosgene,  carbonyl  chloride,  0=CC12.  Phosgene  is  an  intermediate 
several  chemical  processes  and  hence  the  risk  is  not  restricted  to  chemii 
warfare.  One  of  the  most  unfortunate  aspects  of  poisoning  with  this  substar, 
is  that  the  appearance  of  serious  symptoms  may  be  delayed  for  several  hou 
It  is  a  colourless  gas  which  fumes  in  moist  air  owing  to  hydrolysis.  M.p.  — 12’ 
b.p.  8°.  Chemically,  the  compound  is  not  very  stable  towards  hydrolytic  agen 
Water,  alkalis  and  hexamine  catalyse  its  decomposition. 

Chlorine.  This  substance  is  encountered  in  industry;  it  is  more  irritant  th 
phosgene,  symptoms  of  poisoning  are  not  subject  to  delay  of  onset,  and  a  higl 
concentration  is  required  to  produce  severe  pulmonary  oedema.  The  liqi 
phase  is  further  removed  from  normal  conditions  and  hence  it  is  not  subject 
such  slow  evaporation  as  phosgene. 

Chloropicrin,  CC13N02.  This  substance  is  a  liquid  with  a  boiling-point 
112°  (m.p.  —69°)  and  it  is  therefore  semi-persistent;  contaminated  areas  m 
remain  dangerous  for  more  than  12  hours.  It  is  a  stronger  lachrymator  but 
less  toxic  than  phosgene;  it  is  more  toxic  and  more  effective  as  a  sensory  irriti 
than  chlorine.  Its  action  is  cumulative,  and  frequent  exposure  to  small  cc 
centrations  weakens  resistance.  In  addition,  it  may  be  regarded  as  a  vesica 
since  by  contact  it  is  capable  of  producing  ulceration  and  conjunctivitis. 

Chemically,  it  is  comparatively  stable  but  is  decomposed  by  sodium  sulphit 


Other  Lung  Irritants 


Substance 

Formula 

B.p. 

°C. 

M.p. 

°C. 

How 

used 

Decom¬ 
posed  by 

Re¬ 

mark 

Bromine 

Br2 

63 

-7 

Grenades 

Alkalis 

Na2S203 

Brom- 

acetone 

CH3COCH2Br 

136 

-54 

Shells 

Alkalis 
NaBrO  + 
Na2C03 

Cyanogen 

bromide 

Chloro- 

methyl- 

chloro- 

formate 

CNBr 

Cl.COOCCls 

61-5 

52 

Shells 

Shells 

Alkalis 

Alkalis 

As  tox 
as 
phos 
gene 

Phenylcarby- 

lamine 

chloride 

C6H6NCC12 

20 

Shells 

Alkalis 

Hexamine 

Delay 

actio 
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Treatment.  One  of  the  most  important  first  steps  is  to 
irevent  undue  muscular  exertion,  because  the  patient  suffers  from 
i  deficiency  of  oxygen  and  a  retention  of  carbon  dioxide.  For  the 
lame  reason  the  patient  should  be  kept  warm.  Oxygen  should  be 
idministered  continuously  during  the  first  few  days  through  some 
;uch  mechanism  as  the  Haldane  apparatus  (see  Brit.  med.  J., 
/ 1917,  181).  In  certain  acute  cases,  venesection  up  to  20  oz.  has 
3een  found  to  give  relief. 

Although  oxygen  is  the  best  cardiac  stimulant  some  help  may 
3e  derived  from  the  following:  pituitary  (posterior  lobe)  extract 
3-5  ml.  hypodermically  at  3-hourly  intervals;  camphor  1  grain, 
dive  oil  5  minims,  ether  5  minims,  1 0  to  20  minims  hypodermically. 

The  use  of  atropine,  morphine  and  phenacetin  should  be  avoided. 

Sensory  Irritants.  The  substances  in  this  class  may  be  con¬ 
sidered  as  derivatives  of  arsine,  AsH3.  The  toxicity  of  the  arsenium 
ls  considerably  reduced,  but  even  very  small  concentrations  have 
an  immediate  and  acutely  irritating  action  upon  the  sensory 
nerves. 

The  compounds  are  very  stable,  possess  very  high  boiling 
points,  and  are  usually  dispersed  without  decomposition,  in  the 
form  of  a  toxic  smoke,  by  heating  in  stationary  generators  or 
through  the  medium  of  shells. 


Formula 

M.p.  °C. 

B.p.  °C. 

Diphenylchloroarsine 

(C6H5)2AsC1 

AsCl 

43 

333 

Diphenylaminechloroarsine  ... 

c6h4<  >c6h4 

NH 

193 

410 

Diphenylcyanoarsine 

(C6H5)2AsCN 

35 

346 

As  these  substances  are  used  in  the  form  of  fine  particles  and  are 
very  stable  chemically,  some  mode  of  filtering  the  contaminate 
air  must  be  used.  The  effect  produced  is  severe,  and  recovery  is 
not  immediate  after  withdrawal  from  the  influence  of  their  action. 

Treatment .  Pain  may  be  alleviated  by  inhalation  of  chloro¬ 
form,  and  pastilles  of  glycerin  or  menthol  may  afford  relief.  Rest, 
fresh  air,  and  a  light  diet  are,  however,  the  best  aids  to  a  speedy 

recovery. 


Lachrymators 


Formula 

M.p. 

°C. 

B.p. 

°C. 

Antidote 

Acrolein 

Benzyl  bromide 
Bromobenzyl  cyanide 
Chloroacetone 
Bromoacetone 
Ethyliodoacetate 

Xylyl  bromide 
Chloroacetophenone 

ch2=ch-cho 

C6H5CH2Br 

C6H6CHBrCN 

CH3COCHoC1 

CH3COCH2Br 

CH2ICOOC2H5 

CH3C6H4CH2Br 

c6h5coch2ci 

-88 

-4 

29 

-54 

51 
198 
232 
193  \ 
136  j 
150 
218 

Alkalis 

S  in  NaOH 
Alkalis 

Alkalis 

NaBrO  +  Na2C08 
NaOH  in  glycerin 
Alkalis 
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It  will  be  seen  that  these  substances  vary  from  liquids  with  lc 
boiling  points  to  solids.  Ethyliodoacetate  is  semi-persistent  ano 
easily  dispersed  in  bombs  or  shells.  Chloroacetophenone  is 
solid  which  may  be  dispersed  in  a  similar  manner  to  the  to 
arsenical  smokes. 

In  small  concentrations  they  cause  the  eye  to  water  and  as  t 
concentration  increases  this  may  be  accompanied  by  smarting  a 
pain.  In  high  concentrations  the  throat  and  chest  may  be  affectt 
and  vomiting  ensue.  Cases  are  characterised  by  the  rapidity  w: 
which  recovery  occurs  after  removal  of  victims  from  affected  are 
Little  treatment  is  required  beyond  simple  bathing  of  the  eyes. 

Direct  Poisons.  The  most  important  member  of  this  class  is  hydrocyai. 
acid,  the  toxic  effects  of  which  are  well  known  and  characterised  by  the  rapic 
with  which  death  ensues.  Professor  Barcroft  has  shown  that  concentrations 
1  part  in  10,000  have  little  effect  and  that  five  times  this  strength  would  have 
be  obtained  before  it  could  be  dangerous.  Any  treatment  must  be  immedi 
to  be  effective;  fresh  air,  artificial  respiration  and  stimulation  by  massage  of 
limbs. 

Mixtures.  The  problem  is  often  complicated  by  the  fact  that  mixtures  of  t 
various  agents  are  used  (see  Thorpe,  p.  282).  This  is  illustrated  by  the  followi 
list  of  mixtures  which  have  been  used  in  warfare. 


Bromoacetone 

Chlorine 

Chlorine 

Hydrogen  sulphide 
Stannic  chloride 
Phosgene 
Hydrocyanic  acid 


80 

50 

70 

35 

20 

25 

55 

50 


Chloracetone 

Phosgene 

Chloropicrin 


Chloroform 


20 

50 

30 

65 

80 

75 

25; 

5: 


Arsenic  chloride 


20 

30: 


Stannic 

chloride 


Phosgene  50;  Arsenic  chloride  50 
Phosgene  60;  Stannic  chloride  40 
Trichloromethylchloroformate  65;  Chloropicrin  35 
Trichloromethylchloroformate  with  phosgene  and  diphenylarsine. 
Dichlorodiethyl  sulphide  80  with  chlorobenzene  and  carbon  tetrachloride. 
Ethyliodoacetate  75;  Alcohol  25 
Ethyldichloroarsine  80;  Dichloromethylether  20 


15 


GASES  NOT  MET  WITH  IN  WARFARE 

Carbon  Monoxide.  This  gas  occurs  when  any  organic  matt 
is  burnt  in  a  restricted  amount  of  air  and  hence  is  a  componei 
of  town  gas  (6%  to  9%)  and  the  exhaust  gases  of  motor  engine 
It  is  also  one  of  the  components  in  producer  or  water  gas  (25( 
to  50%)  and  carburetted  water  gas  (30%).  It  is  colourless,  odou 
less  and  non-irritant  and  herein  lies  its  chief  danger,  since  often  tl 
first  warning  of  its  presence  may  be  inability  to  move.  Its  poisoi 
ous  action  is  due  to  its  power  of  combining  with  the  hsemoglob: 
of  the  blood,  forming  a  compound  which  is  not  decomposed  1 
oxygen.  Its  affinity  for  haemoglobin  is  about  250  times  that  < 
oxygen,  and  hence  in  the  presence  of  both  gases  the  partition  of  tl 
haemoglobin  is  strongly  in  favour  of  combination  with  carbc 
monoxide.  Thus,  as  the  absorption  of  carbon  monoxide  by  tl 
blood  proceeds  the  supply  of  oxygen  to  the  blood  progressive 
decreases. 

Treatment.  The  first  requirements  are  fresh  air,  warmth,  ar 
complete  rest,  the  latter  to  reduce  the  body’s  demand  for  oxygei 
Administration  of  pure  oxygen  is  also  essential  for  periods  up 
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1  hour,  sometimes  accompanied  by  artificial  respiration  Treat- 
ment  with  air  containing  3%  to  7%  of  carbon  dioxide  has  been 
found  beneficial,  as  the  respiratory  centre  is  stimulated  with 
consequent  increase  m  depth  and  rate  of  breathing. 

Nitrous  Fumes.  The  results  of  even  short  exposure  to  nitrous  fumes  are 
sometimes  serious,  and  therefore  air  which  smells  slightly  of  these  substances  is 
^a!i^urOUt'  symptoms  are  transitory  and  consist  of  irritation  of  the  nose 

an<^.  t^r°r  h  COU^m  ^eadac he,  smarting  of  the  eyes,  and  vomiting.  After  a  delayed 
period  of  from  10  to  20  hours  the  more  serious  effects  of  acute  pulmonary  Con¬ 
gestion  and  oedema  set  in.  This  “delayed  action”  is  a  source  of  danger. 

Treatment.  Oxygen  administration  and  venesection. 

Sulphuretted  Hydrogen.  This  gas  is  formed  when  organic  matter  decom¬ 
poses.  It  causes  fatalities  in  sewers,  occurs  in  mines,  and  is  an  ever-present 
danger  in  certain  chemical  processes.  If  concentrated  it  may  resemble  carbon 
monoxide  in  rapidity  of  action,  the  subject  appearing  to  drop  almost  instan¬ 
taneously.  When  in  sufficient  concentration  to  asphyxiate,  the  gas  is  odourless 
and  is  only  detected  by  a  sweet  taste.  It  is  considered  one  of  the  most  toxic  of 
gases.  Comparable  to  hydrogen  cyanide  in  rapidity  of  action,  and  concentration 
results  in  death.  Even  in  concentration  of  0*005%  the  gas  is  toxic — Lancet 
i/1924,  347. 

Arseniuretted  Hydrogen,  AsH3.  The  gas  is  occasionally  encountered  in 
industry  and  is  sometimes  evolved  from  electric  batteries  as  a  result  of  the  use  of 
impure  materials.  The  effect  is  cumulative  and  is  nearly  proportional  to  the 
product  of  concentration  and  time  of  exposure.  It  acts  upon  the  red  blood 
corpuscles,  producing  progressively  jaundice,  haemoglobinuria  and  secondary 
anaemia,  vomiting,  fainting,  collapse  and  acute  nephritis.  Death  appears  to  be 
due  to  lack  of  oxygen  caused  by  the  destruction  of  the  red  blood  corpuscles. 

Ammonia.  This  gas  affects  the  respiratory  passages,  eyes  and  skin,  effects 
being  proportional  to  concentration.  Immediate  removal  from  the  fumes  is 
essential.  A  pad  soaked  in  dilute  acetic  acid  and  applied  to  mouth  and  nose  will 
afford  relief,  and  the  eyes  derive  benefit  from  bathing  with  boric  acid  solution. 


DEFENCE  AGAINST  GAS 

The  eariy  gas  masks  consisted  of  helmets  soaked  in  sodium  thio¬ 
sulphate,  with  or  without  sodium  carbonate  and  glycerin.  After 
the  use  of  phosgene  the  “P.H.”  helmet,  soaked  in  sodium 
phenate  and  hexamine,  appeared  and  also  afforded  protection 
against  hydrocyanic  acid.  The  extended  use  of  chemical  warfare 
and  the  multiplicity  of  the  agents  used  called  for  different  methods 
of  defence,  and  the  helmets  gave  place  to  the  box-respirator. 

The  box-respirator  consists  of  a  mask  provided  with  goggles 
which  makes  an  air-tight  fit  over  the  face  and  contains  a  breathing- 
tube  which  connects  with  the  air  through  a  cannister  containing 
absorbent  material.  The  cannister  contains  mainly  three  different 
layers — ( a )  activated  charcoal  as  a  general  absorbent;  ib)  granules 
composed  of  antidotes  to  special  gases;  (c)  a  filtering  medium  to 
arrest  the  firm  particles  of  toxic  smokes.  It  is  obvious  that  the 
composition  of  the  granules  can  be  altered  to  suit  special  purposes. 
That  used  during  the  war  contained  alkaline  granules  (soda  lime 
and  potassium  permanganate),  containing  15%  to  25%  of  water, 
which  enhanced  the  catalytic  decomposition  of  some  of  thegases 
used.  It  afforded  no  protection  against  carbon  monoxide.  Hypo- 
calite,”  a  mixture  of  copper  and  manganese  oxides,  is  used  or 
CO  but  the  air  must  then  first  pass  through  a  drying  agent.  A 
commercial  adaptation  is  illustrated  by  the  use  of  granu  e.> 
composed  of  pumice  soaked  in  copper  sulphate  as  a  protec  ion 

against  ammonia. 
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There  is  no  adequate  protection  against  the  vesicants,  since 
oil -skin  garments  or  clothes  impregnated  with  chloramine  may 
only  be  worn  for  short  periods,  and  the  effectiveness  of  ointments 
is  very  doubtful.  Rooms  may  be  at  least  partially  protected  by 
covering  the  openings  with  curtains  impregnated  with  a  heavy 
mineral  or  vegetable  oil.  Special  rooms  supplied  with  air-purifying 
plant  could,  of  course,  be  provided  in  advance. 

The  decontamination  of  areas  affected  with  persistent  or  semi- 
persistent  gases  is  difficult — water,  earth  or  a  mixture  of  bleaching 
powder  1  and  sand  3  are  the  only  agents  available.  The  best 
method  for  the  decontamination  of  clothing  is  the  use  of  steam. 
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CHEMOTHERAPY 

The  Relation  between  Chemical  Constitution  and 

Physiological  Effect 

The  middle  of  the  nineteenth  century  was  a  period  of  great 
activity  in  the  determination  of  the  constitution  of  the  active 
principles  of  many  vegetable  drugs.  One  of  the  most  important 
characters  of  such  substances  is  their  physiological  action  and, 
naturally,  attempts  were  made  to  relate  such  activity  to  the 
chemical  constitution  of  the  molecule.  Thus  the  science  of 
chemotherapy  came  into  being.  Probably  the  first  successful 
generalisation  in  this  field  was  that  of  Crum  Brown  and  Frasei 
( Proc .  roy.  Soc.  Edinb.,  1867,  560).  They  showed  that  various 
alkaloids,  possessing  the  most  diverse  physiological  actions,  or 
combination  with  alkyl  halides  to  form  quaternary  ammonium 
derivatives, 


where  I^RoR^  are  organic  radicles  of  any  complexity  and  RX 
stands  for  alkyl  halide,  methyl  or  ethyl  iodide,  etc.,  yield  sub 
stances  in  almost  every  case  possessing  the  property  of  paralysing 
the  motor  nerve-endings  in  the  same  way  as  curare.  One  car 
obtain,  therefore,  by  methylation  of  all  tertiary  bases,  quaternary 
ammonium  compounds  which  are  poisonous  compared  with  th< 
original  bases.  Curare  itself  contains  the  tertiary  base  curim 
which  is  not  very  poisonous,  as  well  as  the  far  more  poisonou 
ammonium  base  curarine.  Curine  on  methylation  yields  curarim 
which  is  226  times  as  poisonous  as  the  original  substance.  Thi 
early  success  stimulated  the  hope  that  it  would  be  possible  t* 
correlate  physiological  action  with  chemical  constitution. 
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Theories  of  Physiological  Action.  One  of  the  earliest 

general  hypotheses  was  that  of  Loew  ( Naturlichs  System  der 
Giftwirkung ,  Munich ,  1893)  who  held  that  all  substances  which 
react  with  aldehydes  or  amines,  either  by  addition  or  substitution, 
must  possess  physiological  activity.  According  to  him  the  greater 
the  reactivity  the  greater  the  physiological  result,  e.g.,  phenylhy- 
drazine  and  hydroxylamine  are  very  reactive  to  ketone  and 
aldehyde  groups, — hence  poisonous  both  to  plants  and  animals. 
Aniline  is  less  reactive  to  aldehydes  than  phenylhydrazine  and 
is  less  poisonous  than  the  latter.  If  the  chemical  properties  of 
a  substance  are  made  more  labile  by  a  change  in  the  character 
of  the  molecule,  then  it  becomes  more  toxic,  and  vice  versa, 
e.g.,  if  the  hydrogen  of  the  NH  group  in  many  alkaloids  be 
replaced  by  a  methyl  group  the  toxicity  is  diminished  since  the 
substance  reacts  less  readily  with  aldehydes.  Similarly  piperidine 
is  more  toxic  than  pyridine,  and  tetrahydroquinoline  is  far  more 
toxic  than  quinoline  by  reason  of  the  fact  that  the  reduced 
compounds  which  contain  secondary  nitrogen  in  place  of  tertiary 
have  a  greater  reactivity  with  protoplasm.  Compare  also 
pyrogallol  (trihydroxybenzene)  which  is  more  poisonous  than 
dihydroxybenzene  (catechol)  and  phenol.  The  toxicity  of 
phenols  is,  in  the  light  of  this  theory,  attributed  to  their  reactivity, 
— especially  with  aldehyde.  Salicylic  acid  (introduction  of 
COOH)  is  less  reactive  with  aldehydes  than  phenol,  hence  less 
toxic.  Loew’s  theory  is  restricted  to  those  substances  which 
react  with  aldehyde  and  amino-groups  and  offers  no  explanation 
for  selective  action.  As  every  tissue  contains  such  groups,  all 
drugs  should  possess  a  general  activity. 

Ehrlich  ( Proc .  roy.  Soc.,  1900,  424;  Studies  on  Immunity, 
1906,  pp.  404-442)  suggested  a  parallel  between  the  action 
of  a  drug  and  the  process  of  dyeing.  Witts  theory  of 
dyeing  postulates  the  presence  of  a  chromophore  and  a  salt¬ 
forming  group  in  the  dye  and,  by  analogy,  the  drug  must  contain 
a  “pharmacophore”  and  an  anchoring  group.  Thus,  by  changing 
the  type  of  anchoring  group,  the  seat  of  action  may  be  moved 
and  the  physiological  property  of  the  drug  altered.  In  morphine, 
the  anchoring  group  may  be  one,  or  both,  of  the  hydroxyls  an 
the  protection  of  these  by  the  entrance  of  an  organic  radicle, 
methyl,  ethyl,  or  acetyl,  causes  the  hypnotic  power  to  be  reduced 
whilst  action  on  the  respiratory  centres  (produced  by  morp  me 
to  a  slight  extent)  is  much  increased,  e.g.,  codeine  and  diamor- 
phine.  Again,  benzoylecgonine  is  twenty  times  less  toxic  than  its 
methyl  ester  (cocaine).  It  is  only  necessary  for  benzoylecgonine 
to  be  esterified — the  alcohol  used  is  comparatively  unimpor  an 
for  the  typical  action  of  cocaine  to  appear,  and  t  us  *  . 

that  the  anchoring  group  responsible  for  the  local  "1®?*etlc 
action  does  not  become  operative  until  the  carboxyl  is  mas  . 

Although  these  views  have  not  been  borne 
subsequent  work,  they  have  proved  very  s  imu  g  .  majn 
and  have  therefore  served  a  useful  purpose.  On 
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difficulties  with  such  a  theory  is  that  it  does  not  explain  th< 
varying  activity  of  compounds  containing  the  same  grouping 
differing  only  in  their  orientation. 

It  has  been  suggested  that  such  difficulties  may  be  met  by 
substituting  a  theory  of  indirect  action.  Thus,  bactericides  may 
function  by  stimulating  the  formation  of  antibodies  in  the  host: 
If  this  were  true  the  substances  should  be  able  to  promote  immuni 
sation,  but  as  yet  no  evidence  in  support  has  been  obtained. 

Voegtlin  ( Physiol .  Rev.,  1925,  63)  has  suggested  that  the 
activity  of  the  arsenicals  is  due  to  their  reduction  to  arsine  oxide 
derivatives  which  then  react  with  the  reduced  glutathione  presen 
in  the  tissues.  But  again  the  selective  action  of  isomers  is  no 
explained. 

Effect  of  Stereoisomerism.  Fischer’s  famous  “lock  anc: 
key”  simile  has  been  invoked  to  explain  the  well-known  differences 
in  compounds  related  stereochemically.  Sometimes  the  character 
as  well  as  the  potency,  of  the  reaction  is  different,  e.g.  /-hyoscya- 
mine  and  e/-hyoscyamine.  Difference  in  potency  is  best  illustratec: 
by  /-adrenaline  which  is  about  fifteen  times  as  active  as  its 
enantiomorph.  Again  cis  and  trans  dichiorethylenes  show  con¬ 
siderable  differences  in  physiological  behaviour.  The  character¬ 
istic  action  of  the  quaternary  ammonium  compounds  does  nor 
appear  to  be  dependent  upon  the  presence  of  nitrogen  as  it  is 
exhibited  by  the  S,  P,  and  As  analogues.  Such  substances  have 
one  common  characteristic — the  tri-dimensional  form  of  then 
molecules. 

Physical  Factors.  Many  chemically  inert  substances  possess 
hypnotic  properties.  There  appear  to  be  few  chemical  relation¬ 
ships  between  paraldehyde,  chloral  hydrate,  sulphonal,  urethanes, 
and  ureides,  and  hence  Overton  and  Meyer  independently 
suggested  that  similar  physical  properties  were  responsible  for  the 
physiological  action  of  bodies  belonging  to  such  different  common 
chemical  types.  They  proved  that  it  was  possible  to  obtain 
approximately  the  relative  potencies  of  hypnotics  by  studying 
the  partition  coefficients  between  olive  oil  and  water.  Meyei 
compared  partition  coefficients  with  the  fraction  of  the  molecular 
weight  required  to  produce  immobility,  and  obtained  the 
following  results: — 


Substance 

Partition  Coefficient 
(olive  oil  :  water) 

Molecular  amount  to 
produce  immobility 

Methylsulphonal 

4-4 

0*0013 

Tetronal 

4-0 

0*0018 

Sulphonal 

1-1 

0*006 

Bromal  hydrate 

0-7 

0*006 

Chloral  hydrate 

0-2 

0*002 

Ethyl  urethane 

0-14 

0*04 

Alcohol 

0-03 

0*5 
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It  will  be  seen  that  the  two  methods  classify  the  substances  in 
ipproximately  the  same  order. 

Such  a  theory  accords  with  the  fact  that  the  nerves  are  sur¬ 
rounded  by  lipoid  matter  which  would  protect  the  nerve  fibres 
from  substances  insoluble  in  lipoids.  On  the  other  hand,  the 
theory  does  not  explain  the  action  of  the  drug  on  the  nerve  fibre 
Ltself  or  the  specificity  of  the  action  of  certain  identities. 

The  physical  properties  of  a  drug  and  its  chemical  stability 
may  determine  whether  the  substance  can  reach  the  required  seat 
if  action  without  suffering  decomposition  or  general  absorption, 
but  it  is  unlikely  that  such  properties  offer  a  complete  explanation 
tor  the  physiological  activity. 


Metabolic  Reactions.  The  ultimate  fate  of  the  drug  in  the 
lody  is  bound  to  have  an  effect  upon  its  activity.  In  general,  the 
changes  which  occur  lead  to  the  production  of  a  less  toxic  com¬ 
pound  by  way  of  hydrolysis,  oxidation,  or  reduction,  sometimes 
'ollowed  by  the  combination  of  the  product  with  sulphuric, 
jfycuronic,  or  aminoacetic  acid.  Hydrolysis  takes  place  in  the 
dimentary  tract.  The  saliva  usually  has  little  action;  salts  of 
organic  acids  are  generally  decomposed  into  the  free  acid  and  a 
:hloride  of  the  base,  but  esters  and  similar  bodies  are  in  the 
majority  of  cases  undecomposed  by  the  gastric  contents.  In  the 
imall  intestine,  however,  the  drug  encounters  the  pancreatic 
mzyme,  trypsin,  and  an  alkaline  medium.  Trypsin  has  marked 
rydrolysing  action  on  esters,  anilides,  and  similar  bodies, — here, 
ifter  saponification,  the  components  of  the  drug  exert  their 
ipecific  action.  Oxidation  and  reduction  occur  in  the  tissues  and 
n  the  blood.  Aliphatic  substances  are  often  completely  oxidised 
o  carbon  dioxide,  water,  and  urea  although  the  methyl  group 
ippears  to  offer  considerable  resistance.  For  instance,  acetone  is 
ixidised  with  difficulty,  diethylketone  easily,  whilst  methylethyl- 
cetone  occupies  an  intermediate  position.  Primary  and  secondary 
ilcohols  are  easily  decomposed,  whilst  tertiary  alcohols  and  chloro- 
lerivatives  are  comparatively  resistant. 

Aromatic  substances  are  more  stable  and  the  nucleus  usua  y 
emains  intact:  side  chains  are  converted  into  carboxyl  groups 
toluene  gives  benzoic  acid )  whilst  other  substances  are  transformed 
nto  the  para- hydroxyl  derivative.  Aniline  yields  ^-aminopheno 
nd  this  fact  accounts  for  the  introduction  of  derivatives  of  this 
ompound  into  medicine,  phenacetin  being  a  well-established 
ixample.  An  interesting  action  of  demethylation  occurs  ™ 
ase  of  xanthine,  theobromine  and  caffeine,  e  ,  , 

ction  on  the  heart  muscle,  the  second  acting  slightly  and  the 

hird  showing  more  marked  toxic  action  It  wf  fo  Aeobromine 
iroducts  of  metabolism  after  giving  ca  erne  ,  the  sub- 

ontain  xanthine  bases  poorer  in  methy  gro  V  ,  ■  _ tj->js 

tances  riven  In  man,  caffeine  is  reduced  to  theophylline,  tms 

Lows  Sere  is  a  splitting  off  of  methyl 
ppear  to  be  responsible  for  action  on  ie  ’ 
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relationship  between  physiological  action  and  the  changes  unde 
gone  by  the  substance  in  the  organism.  Reduction  occurs  mu 
more  rarely — quinone  forms  hydroquinone  and  certain  substitut: 
nitro-compounds  are  reduced  to  the  corresponding  amin 
compounds  although  nitrobenzene  is  not  converted  into  aniline. 

It  has  been  mentioned  that  products  of  these  reactions  are  oft 
eliminated  in  combination  with  certain  acids. 

Phenols  form  the  potassium  sulphuric  esters  unless  the  pher 
is  relatively  non-toxic  when  it  is  eliminated  unchanged.  Meth 
salicylate  combines  with  sulphuric  acid,  but  salicylic  acid,  owi 
to  the  presence  of  the  carboxyl  group,  forms  the  ester  wi 
aminoacetic  acid.  Aliphatic  compounds  eliminated  with  glycuror 
acid,  CHO(CHOH)4*COOH,  probably  react  with  glucose  to  foi 
a  glucoside  which  is  then  oxidised  to  the  glycuronic  acid  derivath 
Aromatic  compounds  form  an  additive  compound  with  the  ale 
hyde  group  of  this  acid.  The  condensation  with  aminoacetic  ac 
can  be  illustrated  by  the  formation  of  hippuric  acid: — 

C6H5COOH  +  NH2CH2*COOH - >C6H5CONHCH2COOj 

Thus,  benzoic  acid,  derivatives  of  benzoic  acid,  and  simi 
substances  formed  by  oxidation  are  eliminated  as  hippuric  ac 
and  its  derivatives. 

From  the  above  survey  it  is  apparent  that  no  one  theory  explai 
satisfactorily  physiological  action,  and  few  generalisations  can 
made.  In  fact  the  original  finding  of  Crum  Brown  concerni 
quaternary  ammonium  compounds  still  remains  almost  uniqi 
Other  fairly  well-established  generalisations  may  include  ( 
benzoylation  of  amino-alcohols  always  gives  rise  to  local  ana 
thetics;  sometimes  the  use  of  the  ^-aminobenzoic  derivative 
preferable  as  in  procaine:  ( b )  the  ^-position  in  arylaliphatic  amir 
(e.g.  /3-phenylethylamine  derivatives)  appears  to  be  of  importan 
in  sympathomimetic  compounds:  (c)  the  ethyl  group  is  importa 
in  certain  classes  of  hypnotics:  ( d )  the  introduction  of  strong 
acidic  groups  such  as  the  carboxyl  and  sulphonic  acid  grouj 
greatly  reduces  toxicity  and  activity.  Acylation  of  amines  produc 
the  same  effect. 

In  addition  to  these  few  generalisations,  a  vast  amount 
information  has  been  obtained,  but  the  findings  are  applicat 
only  to  the  series  concerned.  However,  the  following  summary 
the  effects  of  common  groupings  may  serve  to  illustrate  the  ty 
of  knowledge  available. 

Inorganic  Substances.  Blake,  in  1839,  stated  that  any  acti 
was  due  to  the  electro-positive  radicle,  acid  groupings  being  ine 
In  1881  it  was  stated  that  activity  increased  with  increase 
atomic  weight  amongst  isomorphous  substances — e.g.  Li,  Is 
Rb,  Cs,  Ag  and  Tl;  Mg,  Mn,  Co,  Ni,  Cu,  Zn,  Cd;  Ca,  Sr,  I 
Potassium  and  ammonium  provide  exceptions  but  these  are  a 
exceptions  to  Mitscherlich’s  law  of  isomorphous  substan< 
possessing  similar  spectra. 

Amongst  the  electro-negative  elements  there  appears  to  be 
relation  between  activity  and  atomic  weight.  The  effect  appei 
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:o  be  due  to  the  ions  and  hence  ionisation  plays  an  important 
Dart:  mercuric  cyanide  is  soluble  but  little  ionised  and  is  much  less 
Doisonous  than  mercuric  chloride.  Phosphonium,  arsonium  and 
>tibonium  bases  exhibit  no  reactions  of  P,  As,  or  Sb  but  resemble 
:he  corresponding  nitrogen  compounds. 

Organic  Substances.  Aliphatic  compounds  mainly  produce 
hypnotics  and  aromatic  compounds  antipyretics. 

Schmiedeberg’s  Rules  (Arch.  exp.  Path.  Pharmak .,  188G, 
20,  201)  regarding  action  of  aliphatic  compounds.  The  action  of 
these  depends  on  volatility  and  solubility ,  cf .,  the  lower  with  the 
higher  members  of  the  series  of  paraffins. 

(1)  Poisonous  radicles  on  substitution  by  simple  alkyl  groups 
lose  in  intensity,  e.g.  arsenious  oxide ,  0  =  As  —  O—  As  =  0  and 
cacodyl  oxide ,  (CH3)2As  —  O  —  As(CH3)2. 

(2)  The  effect  of  the  alkyl  groups  can,  on  the  other  hand,  be 
lost  or  lessened  by  combining  with  other  atoms  or  groups,  e.g., 
the  mono-,  di-,  and  tri-methylamines  behave  like  ammonia  and 
have  no  narcotic  action,  but  the  first  rule  holds  since  these 
amines  are  less  toxic  than  ammonia. 

(3)  The  action  of  a  body  made  by  uniting  two  groups  by  an 
oxygen  atom  depends  on  the  two  components  each  acting 
separately.  Where  the  two  groups  are  similar  or  equivalent  alkyl 
groups,  e.g.,  in  the  simple  and  compound  ethers,  then  the  action 
of  the  whole  is  simple  and  the  resulting  body  resembles  in  action 
the  corresponding  alcohol.  Analogous  are  the  esters,  the  acids  of 
which  yield  neutral  (sodium)  salts  without  any  specific  physio¬ 
logical  action.  Acetic  ester  and  its  homologues  are  therefore 
classed  with  the  alcohols.  If  the  acid,  however,  has  a  specific 
action  of  its  own  then  this  shows  itself  in  the  ester,  and  has  a 
modifying  effect  on  the  action  of  the  alkyl  group,  e.g.,  amyl 
nitrite. 

Hydrocarbons.  Aliphatic  hydrocarbons  which  exhibit  vola¬ 
tility  and  solubility  are  narcotic,  the  activity  reaching  a  maximum 
at  C6  and  C7.  Activity  is  increased  on  the  introduction  of  a 
double  bond.  Amongst  aromatic  hydrocarbons  benzene  com¬ 
pounds  show  a  paralysing  action  on  the  motor  nerves  and  a  furthei 
effect  on  the  brain  and  spinal  cord.  Naphthalene  is  less  toxic 

than  benzene. 

Effect  of  Alkyl  Groups.  In  homologous  series  of  compounds 
produced  by  varying  alkyl  radicles,  peaks  of  activity  occur—not 
always  at  the  same  point.  The  ethyl  group  appears  to  be  particu¬ 
larly  effective  in  hypnotics  as  illustrated  by  the  sulphones.  More 
generally  the  peak  occurs  with  the  butyl  or  amyl  member. 

In  derivatives  of  barbituric  acid  the  two  substituent  groups  on 
the  5 -carbon  atom  should  together  contain  not  less  than  4  or 
more  than  8  carbon  atoms,  and  at  least  one  of  the  groups  should 
be  aliphatic.  Outside  these  limits  derivatives  are  either  too  toxic 

Dr  too  inactive  for  use.  .  ,  , 

Replacement  of  hydrogen  of  the  nucleus  by  methyl  produces 
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an  increase  in  the  effects,  cf.  also  the  methylation  of  xanthii 
(antea).  Replacement  of  the  hydrogen  of  a  hydroxyl  group  oft« 
reduces  activity,  cf .,  catechol,  C6H4(OH)2(l  :  2),  guaiacc 
C6H4OH*OCH3,  and  veratrole,  C6H4(OCH3)2.  Again  ortk 
methoxybenzoic  acid,  C6H4OCH3COOH,  and  anisic  ac 
CH30-C6H4-C00H,  are  less  active  than  salicylic  aci 
C6H4OH*COOH,  but  this  is  not  invariably  true — resorci 
C6H4(OH)2(l  :  3),  is  far  less  poisonous  than  dimethyl-resorci 
C6H4(OCH3)2(l  :  3). 

Alkylation  of  amines  reduces  toxicity.  Some  interesting  case 
of  specificity  occur:  for  instance,  certain  dyes  containing  th 
diethylamino  group  stain  nerve  fibres  whereas  the  corresponds 
methyl  derivatives  are  inactive  (Ehrlich  and  Michaelis);  /)-phen& 
tolcarbamide,  C2H50-C6H4-NH’C0NH2  (dulcin),  is  intense^ 
sweet  whilst  the  methyl  analogue  is  tasteless.  No  general  ru 
can  be  postulated  concerning  the  introduction  of  the  phem 
group. 

Effect  of  Hydroxyl  Groups.  Depends  upon  the  functic 
which  it  performs. 

Alcohols,  Narcotic  action  reaches  a  maximum  at  C8,  an 
activity  increases  with  the  branching  of  the  chain:  secondary  a.i 
more  active  than  primary,  tertiary  than  secondary;  e.g.  amyler 
hydrate.  Introduction  of  further  hydroxyls  reduces  activity,  tf 
effect  being  roughly  proportional  to  the  number  present.  Soli 
bility  in  water  increases  as  does  the  property  of  sweetness,  viz 
monohydric  alcohols,  glycols,  glycerol,  mannitol,  etc. 

Phenols,  Introduction  of  — OH  into  the  aromatic  nuclei 
increases  activity  and  often  promotes  antiseptic  qualities.  Among: 
the  homologues  of  phenol  increase  in  molecular  weight  is  accon 
panied  by  increased  activity  and  reduced  toxicity.  Polyhydrox} 
phenols  are  still  more  active  and  the  meta  compounds  are  lea: 
active:  phoroglucinol  is  the  least  active  of  all  the  di-  and  tr 
hydroxybenzenes.  Alkyl  resorcinols  are  stronger  bactericid( 
than  resorcinol,  the  peak  being  reached  with  4-hexylresorcinol. 

Effect  of  Halogens.  In  aliphatic  bodies  there  is  increase  i 
narcotic  power,  but  there  is  also  an  increase  in  depressant  actio 
on  the  heart  and  bloodvessels.  The  narcotic  power  and  toxicity  < 
chlorine  compounds  is  well  seen  in  the  case  of  the  chlorhydrins,- 
narcotics  and  vasodilators  derived  from  glycerin  which  is  inei 
tri-chlorhydrin  being  most  active  and  the  mono-compound  leas 
Note  that  in  the  case  of  the  tri-  and  mono-chloracetic  aci< 
the  toxicity  is  reversed.  Halogen  introduced  in  the  benzei 
nucleus  causes  little  alteration  in  properties.  Organic  iodii 
compounds  differ  from  those  of  chlorine  and  bromine  in  havii 
greater  antiseptic  and  toxic  properties  and  diminished  hypnol 
effects,  cf.,  CHC13,  CHBr3,  CHI3. 

Although  the  entrance  of  halogens  increases  the  narcotic  action  of  a  dn 
the  molecule  acts  as  a  whole,  neither  chlorine  nor  bromine  being  set  free  in  t 
tissues.  Examples:  chloral  hydrate,  chlorbutol. — J.  Grier,  Brit,  colon.  Drug 
i/1913,  282. 
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Aldehydes .  Formaldehyde  is  very  reactive  chemically  and 
physiologically.  It  is  a  strong  irritant  to  the  mucous  membrane 
and  coagulates  proteins.  Acetaldehyde  produces  excitation  and 
then  anaesthesia.  Paraldehyde  is  stronger  in  action  than  the  latter. 
By  entry  of  OH  into  the  aldehyde  molecule  and  by  condensation 
of  these  bodies  to  form  aldols,  reactivity  is  lowered,  as  also  physio¬ 
logical  power, — the  sugars  are  practically  inert.  The  aromatic 
aldehydes  are  of  low  toxicity. 

Ketones .  Similar  to  alcohols — narcotic.  Hypnotic  action  is 
seen  in  the  mixed  ketones,  e.g.,  acetophenone,  C6H5-COCH3. 


Effect  of  Acid  Groups.  The  introduction  of  such  groupings 
usually  increases  considerably  the  solubility  and  therefore  the 
“dispersibility”  of  a  compound.  Hence  they  cause  generally  a 
decrease  in  activity  or  total  suppression,  e.g.,  substances  containing 
an  OH  group,  on  combining  with  sulphuric  acid,  lose  their  toxicity 
— phenol  is  toxic  but  phenylsulphuric  acid  is  harmless,  cf.y  also 
morphine,  C17H17NO(OH)2,  and  morphine-sulphuric  acid, 
C17H17N0(0H)*0*S02‘0H — this  latter  is  practically  inert. 
The  sulphonic  acids  of  various  drugs  are  in  nearly  every 
case  of  little  use;  the  introduction  of  carboxyl  (COOH)  is  almost 
analogous.  COOH,  for  example,  reduces  toxicity  of  benzene, 
which  can  be  taken  in  doses  of  8  g.  per  day  in  comparison  with 
a  dose  of  12  g.  to  16  g.  of  benzoic  acid.  Methylamine,  NH2CH3, 
is  toxic;  glycine,  NPI2CH2*COOH,  is  harmless.  If  the  carbo- 
methoxy  group  in  cocaine  be  hydrolysed  there  is  a  total  loss  of 
activity  which  is  regained  on  esterification. 

Acylation  of  amino  groups — i.e.  the  introduction  of  an  acid 
residue — has  a  similar  effect  on  toxicity.  The  base  is  liberated 
slowly  by  hydrolysis  and  thus  the  action  is  retarded  and  the 
concentration  of  the  base  remains  below  the  toxic  limit.  The 
acetyl  group  is  most  generally  used  but  the  lactyl,  benzoyl  and 
salicyl  are  not  uncommon.  Practically  all  synthetic  antipyretic 
and  analgesic  drugs  contain  the  acetyl  radicle.  Not  only  so  but  it 
occurs  in  such  naturally  occurring  pain-relieving  drug-principles 
as  aconitine  and  colchicine. 

Effect  of  Nitro  and  Nitroso  Groups.  Replacement  of  the 
hydrogen  of  the  hydroxyl-group  by  the  nitro-  and  nitroso-  groups 
yields  the  nitrates  and  nitrites  respectively.  Both  these  classes  ot 
substances  are  vasodilators.  Peak  of  activity  is  obtaine  at  5 
(amyl  nitrite),  the  nitrites  of  secondary  and  tertiary  alcohols 
being  stronger  than  those  of  primary.  Glyceryl  trinitrate  an 
erythritol  tetranitrate  are  examples  of  nitrates  used  or  tit  samt 

^Introduction  of  the  nitro-  group  into  aromatic  compounds 
invariably  increases  toxicity  and  is  not  accompame  y  anY 

of  dilatation.  .  .  .  . 

Effect  of  the  CN  Radicle.  Isocyanides  (tsonimies)  cause 

paralysis  of  the  respiratory  centre  and  the  cyam^ 
produce  coma.  Neither,  however,  are  as  poisonous  a^ 
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lower  members  in  the  fatty  series,  CH3CN  and  C2H5CN,  are  le 
poisonous  than  the  higher — cyanacetic  acid,  CNCH2'COOH, 
practically  non-toxic.  Cyanogen  chloride,  CNC1,  on  the  oth 
hand,  is  very  toxic  as  it  yields  readily  HCN. 

Effect  of  Basic  Nitrogen  Groups.  These  can  produce 
either  series  important  changes.  The  introduction  of  alk 
groupings  into  such  bodies  increases  basicity  and  reduces  toxici 
and  as  before  gives  hypnotic  effect,  e.g.,  carbamic  acid,  NH2COO 
(poisonous),  gives  urethane  (ethyl  carbamate) — more  stable  ai 
hypnotic.  Hydrazine,  NH2~NH2,  is  far  more  toxic  than  NF 
but  the  tetra-  and  penta-methylenediamines  are  non-toxic. 

The  entry  of  the  amino  group  into  the  benzene  nucleus  forr 
the  groundwork  of  a  large  number  of  antipyretics  and  analgesic 
The  aromatic  amines  are  less  basic  than  ammonia.  Aniline,  li 
ammonia,  produces  convulsions,  but  like  benzene  it  also  caus; 
paralysis  of  muscles  and  nerves,  and  if  one  of  the  hydrogen  ator 
of  the  NH2  group  be  replaced  by  alkyl  the  convulsions  disappe 
but  the  paralysing  action  remains.  If  a  hydrogen  atom  in  f 
nucleus  be  replaced  by  a  single  atom,  e.g.,  Br,  the  convulsi 
effect  is  retained,  and  if  it  is  replaced  by  an  alkyl  group  the  effe 
is  increased,  but  if  a  complex  group,  especially  an  acid  group,  e.| 
S03H,  enters  the  nucleus,  the  effect  is  lost,  e.g.,  in  aminobenzen 
sulphonic  acid,  C6H4NH2S03H.  All  these  derivatives,  e.j 
aniline,  have  a  toxic  action  on  the  blood,  forming  methaemoglobi 
As  a  rule,  aromatic  derivatives  of  NH3  lower  temperature. 

Alkaloids  (see  also  J.  A.  Aeschlimann,  J.  Soc.  chem.  In < 
Lond.,  1935,  136T). 

No  general  clue  to  physiological  effects  is  possible  since  in  me 
cases  the  whole  molecule  appears  to  be  essential.  Most  alkaloi 
possess  valuable  and  potent  physiological  actions  often  accor 
panied  by  dangerous  and  unwanted  side  effects,  as  witness  t 
habit-forming  characteristics  of  morphine  and  cocaine.  For  tl 
reason  the  efforts  to  synthesise  compounds  retaining  the  physi 
logical  effect  of  many  alkaloids,  but  without  the  unwanted  r 
actions,  have  not  only  contributed  new  and  important  drugs  b 
have  been  instrumental  in  widening  the  boundaries  of  knowledge 
chemotherapy.  The  following  summary  contains  many  of  t 
recent  introductions  of  synthetic  “chemical  improvements” 
certain  alkaloids  which  have  been  produced  by  work  along  the 
lines. 

Cocaine.  The  study  of  the  cocaine  molecule  has  been  respc 
sible  for  the  production  of  many  local  anaesthetics  of  which  t 
eucaines  were  the  first  examples  and  procaine  (Novocain)  t 
most  successful.  Recently  the  introduction  of  Tutocain  (191 
p-aminobenzoyl  ester  of  y-dimethylamino-a/Tdimethylproi 
alcohol),  and  Larocain  (1930,  ^-aminobenzoylester  of  y-dieth 
amino-/3/3-dimethylpropyl  alcohol)  illustrate  improvements  c 
tained  by  using  alcohols  of  higher  molecular  weight  with  a  me 
branched  chain  containing  the  amino-group  in  the  y-positi< 
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Pantocain  (1931,  N-«-butyl  derivative  of  procaine)  is  eight  times 
as  active  as  cocaine  but  more  toxic,  and  shows  the  effect  produced 
by  modification  of  the  aromatic  amino  group  of  procaine. 

Quinine.  This  alkaloid  has  both  antipyretic  and  antimalarial 
activity.  The  first  synthetic  antimalarial  was  Plasmoquin  (I), 
introduced  in  1927,  which  acts  at  a  different  stage  in  the  life 
history  of  the  parasite  from  quinine.  Atebrin  (II)  acts  similarly 
to  quinine. 

(II)  NH-CH(CH3)*[CH2]3N(C2H5)2 


NH-CH(CH3)-[CH,]3-X(C:2H5)o 


A  large  number  of  compounds  similar  to  the  above  types  have 
been  produced  in  recent  years  (Pyman,  Chem.  Ind.  Rev.,  1930, 
758;  Kernack,  J.  chem.  Soc.,  1931,  3089;  Mike  and  Robinson, 
J.  chem.  Soc.,  1933,  1467;  Madison  and  Strukow,  Arch.  Pharm., 
Berl.,  1933,  271,  359;  1934,  272,  74)  from  which  it  appears  that 
the  6-hydroxy-derivative  instead  of  the  alkoxy-derivatives  are 
worthy  of  attention. 

Ergot  Alkaloids.  The  constitution  of  the  ergot  alkaloids  still 
remains  unknown,  and  the  problem  becomes  ever  wider  by  t  e 
isolation  of  new  alkaloids.  However,  Fourneau  and  collaborators 
have  found  that  the  benzdioxan  derivative  (III)  possesses  many  o 
the  characteristic  actions  of  the  ergot  alkaloids. 


A 


(HD 


a 


ch2 

chch2nr2 


o 


/ 


Atropine.  Tropic  esters  of  amino-alcohols  simpler  *an  tropine 
re  found  to  possess  antispasmodic  properties.  Syntropan  (IV) 
Fromhery,  Arch,  exp .  Path.  Pharmak.,  ,  _  >  action  is 

reat  promise,  and  it  is  claimed  that  the  an  lsPf^  atropine  and 
reater,  whilst  the  mydriatic  action  is  wea  er  ,  secretory 

lat  it  does  not  interfere  to  such  an  extent  with  the  secretoi> 

anctions. 
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(IV) 


H 

I 

— C-COOCH2*C(CH3)2-CH2-N(C2H5), 

I 

CTLOH 


The  /-tropic  ester  is  again  much  stronger  than  the  opti 
enantiomorph. 

Physostigmine.  This  substance  is  the  only  alkaloid  which 
used  as  an  injectable  peristaltic,  but  it  possesses  two  imports 
unwanted  properties:  it  is  very  unstable  and  too  toxic.  Followi 
the  diagnostic  work  of  Barger  and  Stedman  ( J .  chem.  Soc .,  19* 
891;  J.  chem.  Soc.,  1923,  759)  the  latter  contributor  and  his  c 
workers  have  synthesised  a  large  number  of  “simplified  physosti 
mines”  ( Biochem .  J .,  1926,  719;  1929,  17;  J.  chem.  Soc.,  192 
609;  J.  Pharmacol.,  1931,  259),  all  of  which  possessed  a  mio 
action  and  were  unstable  in  solution.  Latterly  Prostigmin  (' 
(see  Lancet,  i/1934,  942)  has  been  introduced,  a  compour 
which  has  a  stronger  peristaltic  with  a  smaller  miotic  effect  th 
physostigmine. 


(V) 


-OCO-N(CH3)2 


N(CH3)3-S04CH3 

An  interesting  side-light  on  the  action  of  this  compound  receiv< 
considerable  attention  recently,  due  to  the  use  of  it  and  phys 
stigmine  in  the  rare  kind  of  paralysis  known  as  myasthen 
gravis  (see  also  Lancet,  i/1934,  1200;  Brit.  med.  J .,  1/193 
432).  At  first  it  was  thought  that  this  successful  applicati< 
was  due  to  the  anti-curare  effect  of  these  compounds 
a  reaction  which  is  remarkable  as  Prostigmin  is  a  quaterna 
compound  itself — but  latterly  it  has  appeared  that  the  action 
due  to  the  prevention  of  a  too  rapid  hydrolysis  of  acetylcholi 
(see  Biochem.  J.,  1932,  56;  Brit.  med.  J.,  i/1934,  838). 
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MODERN  VIEWS  OF  ATOMIC  STRUCTURE 


The  beginning  of  the  end  of  the  conception  (Dalton)  of  the  atom 
as  an  indivisible  unit — a  “solid,  hard,  impenetrable  particle” 
(Newton) — was  the  discovery  of  cathode  rays  by  Crookes.  The 
nature  of  the  cathode  rays  is  independent  of  the  source  and  hence 
they  could  be  considered  as  invariable  constituents  of  atoms. 
Next,  the  a  and  j3  particles  emitted  by  radioactive  elements  during 
disintegration  were  recognised  as  charged  helium  atoms  and 
electrons  respectively.  Rutherford  ( J .  chem.  Soc .,  1922,  122,  400) 
has  shown  that  bombardment  of  Na,  B,  Al,  N,  P,  and  F  with 
a  particles  liberated  charged  hydrogen  atoms.  Thus  the  com¬ 
posite  character  of  the  atom  was  recognised  and  the  idea  that  all 
atoms  were  composed  of  three  entities — hydrogen  nuclei,  helium 
nuclei  and  electrons — arose.  Since  the  atom  is  electrically  neutral 
the  numbers  of  protons  (hydrogen  nuclei)  and  electrons  must  be 
equal.  The  protons  and  helium  nuclei  are  situated  in  the  nucleus 
and  the  balance  of  electrons,  required  for  neutrality,  in  the  sheath. 
The  number  of  electrons  in  the  sheath  equals  the  difference 
between  the  number  of  protons  and  electrons  in  the  nucleus  and  is 
the  fundamental  property  of  the  atom  called  the  Atomic  Number. 

Consider  the  following  radioactive  change. 


.-u.  TJX,  (Group  IVb) 


UXU  (Group  Vb) 


(Group  VIb) 


The  loss  of  four  protons  and  two  electrons  (a  particle)  changes 
nnt  nnlv  mass  nf  the  atom  but  also  the  atomic  number  and, 


*See  Isotopes ,  by  F.  W.  Aston.  Arnold  &  Co.,  London,  1923 
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TABLE  OF  ISOTOPES  AND  ATOMIC  WEIGHTS 


Element 

Atomic 

Number 

International 

Atomic 

Weight 

Isotopes,  in  order  of 
abundance 

H 

1 

1-0078 

1,2 

He 

2 

4-002 

4 

Li 

3 

6-940 

7,6 

Be 

4 

9-02 

9,  8 

B 

5 

10-82 

11,  10 

C 

6 

12-00 

12,  13 

N 

7 

14-008 

14,  15 

O 

8 

16-0000 

16,  18,  17 

F 

9 

19-00 

19 

Ne 

10 

20-183 

20,  22,  21,  23 

Na 

11 

22-997 

23 

Mg 

12 

24-32 

24,  25,  26 

A1 

13 

26-97 

27 

Si 

•  14 

28*06 

28,  29,  30 

P 

15 

31-02 

31 

S 

16 

32-06 

32,  33,  34 

Cl 

17 

35-457 

35,  37 

Ar 

18 

39-944 

40,  36 

K 

19 

39-096 

39,  41 

Ca 

20 

40-08 

40,  44 

Sc 

21 

45-10 

45 

Ti 

22 

47-90 

48 

V 

23 

50-95 

51 

Cr 

24 

52-01 

52,  53,  50,  54 

Mn 

25 

54-93 

55 

Fe 

26 

55-84 

56,  54 

Co 

27 

58-94 

59 

Ni 

28 

58-69 

58,  60 

Cu 

29 

63-57 

63,  65 

Zn 

30 

65-38 

64,  66,  68,  67,  65,  70,  69 

Ga 

31 

69-72 

69,  71 

Ge 

32 

72-60 

74,  72,  70,  73,  75,  76,  71,  77 

As 

33 

74-91 

75 

Se 

34 

78-96 

80,  78,  76,  82,  77,  74 

Br 

35 

79-916 

79,  81 

Kr 

36 

83-7 

84,  86,  82,  83,  80,  78 

Rb 

37 

85*44 

85,  87 

Sr 

38 

87-63 

88,  86,  87 

Y 

39 

88-92 

89 

Zr 

40 

91-22 

90,  94,  92,  (96) 

Nb(Cb) 

41 

92-91 

93 

Mo 

42 

96-0 

98,  96,  95,  92,  94,  100,  97 

Ma 

43 

? 

Ru 

44 

101-7 

102,  101,  100,  99,  (98),  96 

Rh 

45 

102-91 

Pd 

46 

106-7 

Ag 

47 

107-880 

107, 109 

Cd 

48 

112-41 

114,  112,  110,  113,  111,  116 

In 

49 

114-76 

115 

Sn 

50 

118-70 

120,  118,  116,  124,  119,  117,  122 
121,  112,  114,  115 

Sb 

51 

121-76 

121,  123 

Te 

52 

127-61 

128,  130,  126 

I 

53 

126  92 

127 

Xe 

54 

131  3 

129,  132,  131,  134,  136,  130,  128 
126,  124 

Cs 

55 

132  91 

133 

Ba 

56 

137-36 

138,  137,  136,  135 

La 

57 

138-92 

139 
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TABLE  OF  ISOTOPES  AND  ATOMIC  WEIGHTS — continued 


Element 

Atomic 

Number 

International 

Atomic 

Weight 

Isotopes,  in  order  of 
abundance 

Ce 

58 

140-13 

140,  142 

Pr 

59 

140-92 

141 

Nd 

60 

144-27 

142,  144,  146,  145 

— 

61 

— 

Sm 

62 

150-43 

Eu 

63 

152-0 

1 

Gd 

64 

157-3 

Tb 

65 

159-2 

Dy 

66 

162-46 

Ho 

67 

163-5 

Er 

68 

167-64 

Tm 

69 

169-4 

Yb 

70 

173-04 

Lu 

71 

175-0 

Hf 

72 

178-6 

1 

Ta 

73 

181-4 

181 

W 

74 

184-0 

184,  186,  182,  183 

Re 

75 

186-31 

187,  185 

Os 

76 

191-5 

192,  190,  189,  188,  186,  187 

Ir 

77 

193-1 

Pt 

78 

195-23 

Au 

79 

197-2 

Hg 

80 

200-61 

202,  200,  199,  201,  198,  204,  196, 
197,  203 

T1 

81 

204-39 

205,  203 

Pb 

82 

207-22 

208,  206,  207,  204,  209,  203,  208 

Bi 

83 

209-00 

Po 

84 

210 

— 

85 

— 

Rn 

86 

222-00 

— 

87 

— 

Ra 

88 

225-97 

Ac 

89 

p 

Th 

90 

232-12 

Bu 

91 

? 

U 

92 

238-14 

238 

Periodic  Law.  Mosely  found  that  the  vibration  frequency  (V)  of  the  prin¬ 
cipal  line  in  the  X-ray  spectrum  of  an  element  is  related  to  the  atomic  num  er 
(N)  by  the  equation  V  =  A(N—l)2  where  A  is  constant.  ms,  a  p 

method  was  found  for  the  determination  of  Atomic  Numbers.  was  , 

arrangement  of  the  elements  according  to  their  atomic  numbers  pro 
same  sequence  as  the  atomic  weights  except  in  the  case  of  argon  (  ) 

sium  (19);  cobalt  (27)  and  nickel  (28);  tellurium  (52)  and  iodine  (53)  Hence 

arrangement  according  to  atomic  numbers  agrees  perfec  y  “The  broberties 
properties,  and  the  periodic  law  can  be  more  accurate  y  s  a^  .  P  t^e 

of  the  elements  are  periodic  functions  of  their  atomic  num  er  .  onened  out 

reconstruction  of  the  periodic  system  on  a  more  fundamental  basis  opened^out, 

and  the  series  suggested  by  Rydberg  (Zeit.  phys.  Cnen., >  *■  exhibits  a  newly 
corrected  in  the  light  of  the  knowledge  of  atomic  num  »  elements 

found  simplicity.  Each  of  the  inert  gases  completes 

and  the  number  of  elements  in  each  period  can  be  re  uce  v  „ 


Atomic  number  •  • 

Number  of  elements  in 
each  period 


He 

2 


2[U 


Ne 

10 


Ar 

18 


8 

92 


8 

2- 


Kr 

36 

18 

32 


Xe 

54 

18 

32 


Rn 

86 

32 

42] 


^  l  A  ,  v 

The  new  periodic  table  constructed  according  to  atomic  n u™b  Mendeleeff . 
nodates  the  rare  earths  and  should  be  compared  with  that  due  to  -vien 
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Rn 

86 

85 

O 

CU  CO 

Bi 

83 

Pb 

82 

Tl 

81 

08 

SH 

Kr 

36 

Xe 

54 

Au 

79 

Br 

35 

^  lO 

*  00 

*  CU 

Sc 

34 

Te 

52 

*  — e  r* 

As 

33 

Sb 

51 

# 

Os 

76 

Ge 

32 

Sn 

50 

Re 

75 

Ne 

10 

A 

18 

Ga 

31 

In 

49 

W 

74 

F 

9 

0  - 

c 

S3  ° 

^  n 

Cd 

48 

co 

f"  p' 

O 

8 

s 

16 

f 

Cu 

29 

to 

<  ^ 

CM  1 
j-,  r*  I 

He 

2 

N 

7 

P 

15 

*Z  N 

# 

Pd 

46 

Lu 

71 

X  - 

C 

1 

6 

Si 

14 

# 

Co 

27 

* 

Rh 

45 

-a  O  I 
>-  1 

B 

5 

A1 

13 

# 

Fe 

26 

# 

Ru 

44 

69 

UJJ. 

CQ  ^ 

Mg 

12 

Mn 

25 

Ma 

43 

Er 

68 

1 1 

EN 

Cr 

24 

Mo 

42 

o  t" 1 

X 

V 

23 

Nb 

41 

99 

Ti 

22 

Zr 

40 

Tb 

65 

Sc 

21 

Y 

39 

i 

Gd 

64 

Ca 

20 

Sr 

38 

i 

3  co  I 

W 

K 

19 

C2  cn 

Sm 

62 

1  <£■  1 

Nd 

60 

U 

92 

*  <*>  1 

CU  ‘O I 

U  __ 

CQ  os 

Ce 

58 

Th 

90 

La 

57 

Ac 

89 

Ba 

56 

Ra 

88 

Cs 

55 

87 

Underscored  Numbers  =  Rare  Earths.  *  =  Transitional  Elements. 
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VALENCY 

It  is  now  generally  accepted  that  the  atoms  of  the  elements  all  have  the  s;; 
type  of  structure,  consisting  of  a  positively  charged  central  nucleus  of  mir 
dimensions,  responsible  for  most  of  the  mass  of  the  atom,  surrounded 
electrons  which  occupy,  rather  than  fill,  a  much  larger  region.  The  rela 
sizes  concerned  in  atomic  structure  can  be  better  realised  if  multiplied  b: 
number  such  as  1013.  Thus: — 


Actual 

Multiplied  by  1013 

Diameter  of  Atom  .  . 

2-4  X  10-8 

1£ — H  miles 

,,  ,,  Electron 

1 -88  x  10-13 

1  -88  cm. 

,,  ,,  Proton 

1  x  10-16 

0-01  mm. 

,,  ,,  Nucleus 

3-30  x  10-13 

3 — 30  cm. 

True  individuality  rests  with  the  nucleus:  when  altered,  transmutat 
occurs,  a  change  which  is  difficult  to  promote  and  is  irreversible.  The  phys 
and  chemical  properties  of  the  elements  are  decided  by  the  number  and  arraw 
ment  of  the  external  electrons,  and  these  are  governed  by  the  nuclear  chair 
the  mass  having  only  a  secondary  effect. 

Physicists  differ  in  their  conception  of  the  manner  in  which  the  electrons 
grouped  round  the  positive  nucleus.  J.  J.  Thomson  (1904)  deduced  that 
electrons  would  form  certain  ring  systems,  according  to  the  number  prese 
the  periodic  recurrence  of  similar  rings  accounting  for  the  periodicity 
properties  of  the  elements. 

Bohr  (1913)  also  regards  the  electrons  as  circulating  round  a  nucleus,  I 
assumes  they  “jump”  from  one  orbit  to  another,  causing  spectra.  Four  differ 
types  of  atoms  are  recognised: — 

(a)  All  electron  groups  complete — no  compounds  formed — inert  gases. 

( b )  All  but  the  outermost  electron  group  complete:  the  atoms  with  fi> 
valency  numbers. 

(c)  Two  outermost  groups  incomplete:  valency  varies  by  single  unit  (f 
and  Fe///):  the  transitional  elements. 

(d)  Three  outermost  groups  incomplete:  long  series  of  elements  with  i 
same  valency  (3)  and  similar  properties — the  rare  earths. 

(For  other  views  v.  Recent  Advances  Physicl.  arid  Inorgan.  Chem.- — Stewa] 

Abegg’s  ride  of  eight  (1904)  had  the  merit  of  focussing  attention  upon  i 
relationship  between  positive  and  negative  valencies.  Kossell  (1916)  rela 
positive  valency  to  the  number  of  electrons  an  atom  must  lose,  and  negat 
valency  to  the  number  of  electrons  it  must  gain,  to  form  a  stable  elect] 
configuration. 

The  Langmuir -Lewis  Octet  Theory  differs  from  the  majority  in  being  ba; 
on  the  chemical  behaviour  of  the  elements.  It  is  suggested  that  the  exter 
electrons,  which  determine  the  valency  of  the  atom,  tend  in  most  cases  to  fo 
“octets,”  that  is,  become  arranged  in  space  at  the  angles  of  a  cube.  Two  ato 
unite  to  form  stable  groups  of  electrons,  either  by  transferring  electrons  fr 
one  atom  to  another,  or  else  by  sharing  electrons.  In  the  former  case,  the  ato 
are  left  oppositely  charged  but  held  together  by  electrostatic  forces,  Na  +  C 
being  an  example  of  electro-valency,  whereas  in  the  second  case  the  valency 
non-polar,  e.g.  Cl  — Cl,  and  is  called  a  covalency. 

XX  »  •  XX®*  XX  •• 

XX  •  X*e  X  x 

x  Na  +  .  Cl  .  _ K  *  Na  .  Cl  #  ionises  ^  x  Na  #  4-  Cl 

xx  ••  X  X  •  »  XX  •• 

Polar  link:  electrons  transferred: 
compound  ionises. 

•  e  •  •  •  •  •  • 

;  d  .  +  •  ci  ;  — ► :  ci  ;  ci  ; 

•  «  •  i  *  *  •  • 

Non-polar  link —  covalent  link: 
no  ionisation. 
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Another  type  of  non-polar  link  is  recognised  where  both  electrons  constituting 
:he  link  are  contributed  by  one  atom.  This  is  called  the  co-ordinate  link  and 
s  not  subject  to  periodic  restriction.  Consider  the  oxyacids  of  the  type  HnX04. 
Eight  electrons  are  required  to  make  up  the  octets  of  the  oxygen  atoms — 
these  may  partly  be  contributed  by  X  (co-ordinate  link)  and  partly  from  an 
autside  atom.  Every  electron  contributed  by  the  outside  atom  must  give  the 
radicle  formed  a  negative  charge. 


O 


\ 

:  o : 

•  •  •  • 

:  x :  o . 

•  •  «  « 

.  o  , 


when  X  =  Cl,  7  electrons  from  Ci 
„  X  =  S,  6  „  „  S 

„  X  =  P,  5  „  .,  P 

„  x  =  Si,  4  „  „  Si 


1  from  outside,  — 

hence  /  CIO  J' 

2  from  outside,  _ 

hence  [SOjJ  " 

3  from  outside, 

hence  j TO 

4  from  outside,  —  ~ 

hence  /SiO/"' 


Most  simple  organic  compounds  exhibit  covalent  links  but  there  is  reason  to 
believe  that  one  oxygen  of  a  nitro-group  is  covalent  and  one  co-ordinate,  e.g., 

R-N<g 

Nitrogen  has  5  valency  electrons  and  hence  can  complete  its  octet  by  sharing 
three  others. 

H 

x  • 

h;  n  i 

9  X 

H 

Six  electrons  are  shared,  leaving  a  “lone  pair  ”  On  introduction  of  a  fourth  H 
one  electron  of  N  is  expelled  and  thus  NH4  behaves  like  a  univalent  alkali  metal. 


H 
x  » 


h;  n  ;h 

. 

H 


Hence  in  pentavalent  N  one  valency  must  always  be  polar  is  not) in  any  fixed 

to  that  of  carbon  (Mills  and  Warren,  19-5).  , 

Biblioffraphv.  Andredi:  The  Structure  of  the  Atom]  Sidg- 
wick:  Atomif  Structure  and  the  Periodic  Table ;  Caven:  Atoms 

and  Molecules. 
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RADIUM 

Radium  was  prepared  by  Madame  Curie  and  M.  A.  Debiet 
(1910)  in  the  pure  basic  condition  by  electrolysing  a  solution 
a  radium  salt,  using  a  mercury  cathode. 

The  25th  anniversary  of  the  discovery  of  radium  by  M.  Pie 
Curie  and  Mme.  Curie  was  celebrated  at  the  Sorbonne 
December  26th,  1923.  A  Bill  passed  by  the  French  Governm 
granted  Mme.  Curie  a  pension  of  40,000  francs  a  year. 

Mme.  Curie  died  on  July  4th,  1934  (see  Brit.  J.  Radiol.,  N„ 
1934,  522). 

Yield  of  Radium.  Upwards  of  0-25  g.  of  pure  radi" 
bromide  can  be  obtained  from  a  ton  of  pitchblende  resides 
This  approximates  statements  one  finds  elsewhere  to  the  efF 
that  pitchblende  contains  1  of  radium  in  5  million  parts,  or 
ounce  in  150  tons. 

Distribution.  Although  from  time  to  time  various  pitchbler 
and  other  uranium-containing  ores  have  been  mentioned  as  ber 
worth  operating  for  radium  both  in  this  country  (Cornwall)  a 
abroad,  it  is  stated  that  at  present  about  95%  of  the  work 
output  comes  from  the  uranium  ore  deposits  in  the  Belgian  Con 
(Haut  Katanga).  Uranium  ores  occur  at  that  locality  in  conjur 
tion  with  copper. 

Discovery  of  rich  pitchblende  ore  a  few  feet  below  the  surfl 
on  the  shores  of  the  Great  Bear  lake,  about  1100  miles  north 
Edmonton  (Alberta).  Development  has  begun  on  4  pitchblenc 
silver  workings,  and  some  40  tons  of  high-grade  pitchblenc 
silver  ore  have  been  shipped.  The  pitchblende  content  of  tl 
ore  is  expected  to  produce  5  g.  of  radium.  A  plant  has  be 
constructed  at  Port  Hope,  on  Lake  Toronto.  Owing  to  t 
absence  of  impurities  such  as  vanadium  and  thorium,  the  tre; 
ment  is  said  to  be  cheaper  and  faster  than  that  of  the  Katan 
ores  and  it  is  believed  the  general  grade  will  be  higher. — Bi 
med.  J .,  ii/ 1 932,  1024. 

The  British  Radium  Corporation  deal  with  pitchblende 
Trentwith  in  Cornwall,  but  have  extracted  probably  not  m( 
than  10  g.  of  radium. — W.  E.  Dixon,  Brit.  med.  J .,  i/1929,  238. 

Carnotite,  which  contains  uranium  and  vanadium,  from  America  ; 
Australia,  and  autunite  from  Portugal  and  China,  are  sources  of  supply,  i 
torbenite,  but  these  minerals  are  by  no  means  so  rich  in  radium.  Carnc 
usually  contains  the  equivalent  of  about  10  mg.  of  RaBr2,2H20  per  ton. 

Autunite  (from  Portugal)  is  comparatively  rich  in  uranium  but  m 
contaminated  with  soil.  The  ore  contains  from  1%  to  li%  of  uranium, 
from  one  ton  of  such  material  about  2  mg.  of  radium  bromide  can  be  produ< 

Euxenite,  a  radioactive  mineral  in  the  state  of  Minas  Geraes,  Brazil,  to 
worked  for  radium. — Lancet ,  i/1922,  260. 

Commerce.  The  radium  salt  now  chiefly  in  request  is 
sulphate  which  is  most  suitable  for  the  preparation  of  radi 
applicators,  the  chloride  and  bromide  being  preferable 
emanation  purposes.  The  price  of  radium  rose  from  £2  to 
per  milligramme  in  1904,  to  £12  in  1906,  £27  in  1910,  £30 
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1912,  and  £36  in  1914;  by  1922  it  had  dropped  to  £22  per 
nilligramme,  with  a  further  fall  to  £14  in  1923,  the  price  now 
1 1 935)  being  £  1 2.  To  the  end  of  1 924  a  little  over  300  g.  of  radium 
had  been  produced ,  of  which  120  g.  were  owned  by  America. 

A  large  supply  of  radium  for  hospital  use  has  been  purchased 
3y  the  Radium  Commission  set  up  in  1930.  The  fund  commemo¬ 
rated  the  recovery  of  His  Majesty  King  George  V.  This  radium 
is  loaned  to  various  centres  under  controlled  conditions. 


The  total  amount  put  at  the  disposal  of  the  Radium  Commission  by  the 
National  Radium  Trust  is  approximately  20  g.,  of  which  18  g.  is  on  loan  to 
:entres,  the  M.R.C.  and  the  N.P.L.,  and  1  -87  g.  is  allocated  to  Edinburgh,  Leeds, 
Manchester  and  Sheffield.  The  Commission  also  exercises  control  over  3 
me-gramme  units  at  the  Cancer,  Middlesex  and  University  College  Hospitals, 
making  a  total  amount  of  23  g.  under  its  control.  There  are  now  13  national 
md  5  regional  radium  centres,  the  total  quantity  of  radium  available  for  treatment 
n  the  country  (including  that  under  the  Commission’s  control)  being  estimated 
it  70  g.- — Brit.  med.  •/.,  ii/ 1 934,  780. 

The  Government  of  Australia  purchased,  in  1928,  10  g.  of  radium  at  a  cost  of 
£100,000,  2  g.  being  allotted  to  Sydney,  2  g.  to  Melbourne,  and  0-5  g.  each  to 
Brisbane,  Adelaide,  Perth,  and  Hobart;  4  g.  being  kept  in  reserve. 

Hydrated  Radium  Bromide,  RaBr2,2H20  =421 -814,  occurs  in  hard, 
yellowish,  crystalline  particles,  and  is  best  kept  in  hermetically-sealed  con¬ 
tainers  so  as  to  exclude  moisture. 


Characters  of  Radium .  Radium  should  be  placed  below 
barium  in  the  Mendel eeff  series,  and  on  the  same  line  as  thorium 
ind  uranium  ( vide  Periodic  Table).  These  three  radioactive 
dements  have  the  highest  atomic  weights.  Radium  is  divalent, 
[ts  spectrum  resembles  those  of  the  alkaline  earths.  A  freshly 
?repared  radium  salt  is  relatively  inactive,  as  many  of  the  radiations 
)f  importance  come  not  from  radium  itself  but  from  its  products. 
These  have  not  had  time  to  be  fully  “grown”  from 'the  parent 
substance  until  about  three  weeks  or  so.  Radium  and  its  dism- 
:egration  products  emit  rays  which  will  be  described.  See 
‘Atomic  Disintegration.”  Radium  decomposes  water  into 
lydrogen  and  oxygen.  Oxygen  is  converted  into  ozone.  It  turns 
dass  in  its  proximity  to  various  colours  depending  on  the  compo¬ 
sition  of  the  glass.  Mercury  is  converted  into  the  yellow  oxide, 
rhe  rays  emitted  burn  the  skin  if  kept  in  close  proximity  or  a 

ength  of  time. 

Electrical  Properties  of  Radium.  The  rays  emitted  by  a 
lighly  active  preparation  discharge  a  charged  gold-lea  e  ectroscope 
wen  through  an  inch  or  more  of  iron,  zinc  or  lead— 5  milligrammes 

vill  do  this  at  a  distance  ot  a  few  yards.  „  All 

This  occurs  whether  the  charge  on  the  leaves  £ 

;he  three  types  of  radiation  from  radium  have  tee  ec  o  ^ 

iir  in  the  electroscope,  breaking  the  molecules  in  o  - 
itoms,  each  of  which  is  electrically  charged  +  or '  ^ 

;harged  particles  collide  with  the  charged  go  ea  neutralise  a 
is  are  of  opposite  sign  to  the  charge  on  the  leaves  neutr 

:orresponding  amount  of  electricity  on  t  e  using 

A  single  atom  may  be  detected  by  suitable  means,  using 

implifying  circuits. 
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Tests  fcr  Purity.  Good  radium  bromide  should  light  u 
screen  through  several  copper  coins.  It  should  make  willenr 
fluoresce.  Glew’s  instrument  for  estimation  of  activity  consi 
of  an  electroscope  with  ground  glass  front.  A  positive  charg< 
given  to  the  leaf  by  means  of  a  charged  camel’s  hair  brush.  Tj 
time  this  charge  will  remain  (usually  a  day  or  two)  is  not 
Markings  are  made  on  the  ground  glass  at  certain  intervals,  £ 
on  bringing  a  known  weight  of  pure  radium  bromide,  prefera 
in  a  metal  box,  to  within  a  distance  of  a  yard,  the  time  taken 
the  leaves  to  fall  is  observed.  Then  if  a  pure  sample  causes 
drop  in  60  seconds  it  follows  that  the  same  weight  of  anot 
specimen  doing  the  same  work  in  120  seconds  is  only  50%  pu 
and  so  on.  In  this  method  the  jS  and  y  rays  are  not  measu 
directly  (the  a  rays  do  not  come  in  at  ail)  as  they  do  not  penetr 
the  metal  box. 

A  Balance  Method  for  Comparing  Quantities  of  Radium.  In  mak 

comparisons  the  best  method  is  to  compare  the  y  ray  activities  of  the 
specimens.  If  the  radium  is  enclosed  in  a  sealed  tube,  the  y  ray  activity  reac 
a  practical  maximum  after  two  months,  and  the  intensity  of  the  penetrar 
y  rays  emitted  serves  as  a  definite  measure  of  the  quantity  of  radium.  r 
greater  part  of  the  penetrating  y  rays  are  emitted  by  radium  C,  and  investigate 
by  Moseley  and  Makower  have  shown  that  about  11*5%  of  the  total  y 
activity  is  to  be  ascribed  to  radium  B.  The  y  rays  from  the  latter  are  on 
average  much  less  penetrating  than  those  from  radium  C,  and  are  comple1 
absorbed  by  a  lead  screen  2  cm.  thick. 

The  specimens  must  contain  no  mesothorium  or  radiothorium.  B 
the  latter  substances  emit  y  rays  of  about  the  same  penetrating  power  as  tb 
given  out  by  radium.  Since  mesothorium  and  radium  are  always  isola 
together,  and  are  chemically  closely  allied,  it  is  impossible  to  isolate  pure  radi 
compounds  from  minerals  containing  both  uranium  and  thorium.  1 
uraninite  deposits  at  Joachimstahl  contain  only  a  trace  of  thorium,  so  that 
radium  from  this  ore  can  be  obtained  practically  free  from  meso-thorium.  1 
electroscope  used  is  surrounded  by  lead  3  mm.  thick. 

The  primary  [3  rays  are  completely  stopped  by  the  lead  and  the  ionisat 
in  the  electroscope  is  due  to  the  more  penetrating  y  rays  and  to  the  (3  radiat 
to  which  they  give  rise.  The  rate  of  movement  of  the  gold  leaf  of  the  elecl 
scope  between  two  fixed  points  is  proportional  to  the  intensity  of  the  y  radiati 
— Rutherford  and  Chadwick,  J .  Rontgen  Soc.y  July,  1912. 

Radium  Standard  ( International ).  This  consists  of  21 
mg.  of  radium  chloride  made  by  Madame  Curie  and  stored  ii 
thin  sealed  glass  tube  at  the  Bureau  des  Poids  et  Mesures 
Sevres,  Paris.  Another  International  Standard  is  kept  at  i 
Academy  of  Sciences  at  Vienna.  Duplicate  standards  are  in  ' 
hands  of  governments  of  other  countries. 

The  British  Radium  Standard  is  kept  at  the  Natio 
Physical  Laboratory,  Teddington.  It  contains  about  20  mg. 
pure  radium  chloride.  The  activity  of  specimens  should 
expressed  in  terms  of  metallic  radium  instead  of  bromide.  7 
is  preferable  to  prevent  misunderstanding  regarding  the  2H20 
crystallised  radium  bromide.  Also  the  activity  is  proportional 
the  number  of  radium  atoms  present  and  is  independent  of 
chemical  compounds  in  which  they  find  themselves. 

Standard  Solution  of  Radium.  Sealed  tubes  are  made  contain 
1/1 00,000  mg.  of  radium  as  metal  in  10  ml, 
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In  estimating  radium  in  samples  of  its  salts,  it  is  necessary  to 
/eigh  out  a  small  specimen.  The  specimen  should  be  dissolved 
i  100  ml.  of  water,  some  pure  hydrochloric  acid  being  added; 
f  this  5  ml.  should  be  diluted  to  1  litre,  making  1  mg.  in  20,000  ml. 
f  water,  or  1/20, 000th  of  a  milligramme  in  1  ml.  If  1  ml.  be 
liluted  to  50  ml.  the  strength  will  be  approximately  that  required 
or  the  electroscope,  and  a  comparison  may  be  made  with  the 
tandard.  To  calculate  the  radium  to  pure  crystallised  bromide 

nultiply  by  the  factor — 

421 -814 

2———=  1  -867. 

225*95 

The  Katanga  Company  states  their  preparations  are  98%  to 
)9*5%  pure — the  highest  practicable  degree  of  purity  obtainable. 

For  suggested  Standard  for  the  Emanation  vide  Emanation. 

Atomic  Disintegration .  Radium  disintegrates  and  passes  in 
ts  change  through  a  series  of  other  bodies. 

Uranium  and  thorium,  according  to  Rutherford,  represent  the 
iole  survivals  to-day  of  types  of  elements  common  when  atoms 
row  composing  the  earth  were  in  course  of  formation.  Owing  to 
heir  slow  rate  of  transformation  some  atoms  of  uranium  and 
horium  have  survived — they  have  not  yet  completed  the  c\cle  of 
Tanges  which  the  atoms  of  other  elements  have  long  since  passed 
Trough. — J.  Rontgen  Soc.,  October  1923. 

In  the  case  of  a  radio-element  like  radium,  considered  at  any 
nstant  among  its  hosts  ot  atoms,  most  of  which  are  destined  to 
ast  for  hundreds  or  thousands  of  years,  a  comparatively  very 
rniall  proportion  fly  apart  every  second  expelling  a  particles  and 
Decoming  emanation  atoms.  Next  second  a  fresh  set  disinte¬ 
grates,  and  so  on,  a  particles  being  expelled,  and  yet  so  small 
i  fraction  of  the  whole  changing  that  the  main  part  of  the 
radium  remains  unchanged  even  after  hundreds  of  years— boddy. 

In  the  case  of  the  emanation  atoms  a  much  larger  fraction  change 
ner  second,  producing  more  a  particles,  and  the  active  deposit 

The  “ Radio-Active  Constant  A  represents  the  fraction  of  the 
total  of  an  element  changing  per  second.  For  the  Emanation 
J  (Rutherford  gives  2-085X  10-6  (seconds)  ')•  . 

"Th  of  an  atom,  i.e.,  the  .time  in  -condsh  exists 

an  the  average  before  its  time  comes  to  d.smtegra  e,  obviously 

1/  A.  In  the  case  of  radium  emanation  the  average  life  is  obviously 

13Thehrverrageriffe52ofdrIdium  is  probably  about  2,500  years  In 
other  wo^fL  part  of  a  given  mass  of  rad  urn  changes  annua  1^ 

The  frenetic  relation  between  uranium  and  radium  nas  dc. 
established.  There  is  always  a  definite  proportion  of  ra 
uranium  present  in  uranium  minerals  fin  eve  y  p  uran;um 
there  always  exist  3,000,000  parts  of  uranium  b  A  for  uran.u 
is  8,000,000,000  years  (current  figure  gives  °  75  X  , 
6,750,000,000  years).  The  average  life i  « of  the 
time  T  known  as  the  period  required  lor  the  quant  y 
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element  to  be  diminished  to  h  value.  Thus  the  J  value  of  radi 
is  1580  years  and  1580  X  1*443  =  2280  years,  i.e.,  the  aver 
life  of  radium.  For  the  emanation  the  average  life  =  3*85  day; 

1  -443=5*52  days. 

Conversely  to  find  the  “ Periods ”  or  “  Half  Values ”  from 
average  lives  multiply  the  average  lives  by  x££§,  e.g.,  the  1: 


value 


of  Radium  “B” 


38*7 X  1000 
1443 


=  26*8  minutes  approx. 


It  is  believed  that  1  atom  of  a  radioactive  body  expels  <r 
a  particle  only  at  each  disintegration. 


INTERNATIONAL  TABLE  OF  THE  RADIOACTIVE  ELEMEN 

AND  THEIR  CONSTANTS  (1926) 

A  (sec)-1  is  the  radioactive  constant  of  the  equations  of  transformation: 
dQ  =  -  AQ  dt,  Q  =  Q0e’At  loge  ^0  =  0-4343  At. 

in  which  Q0  is  the  initial  quantity  and  Q  the  quantity  remaining  after  a  t: 
t  (seconds). 

A  =  —  represents  the  fraction  of  the  element  transformed,  redu 

Q  dt 

to  the  unit  of  time. 

In  the  case  of  a  double  transformation,  the  values  between  brackets  [  ]  re 
to  the  constants  corresponding  with  the  separate  branches;  the  constant  for  b 
branches  not  being  put  between  brackets. 

The  sign  (?)  indicates  that  the  value  has  been  indirectly  deduced  from 
range  of  the  a  rays  expelled. 

0  =  1  is  the  average  life  of  the  radioactive  atoms. 

A 

T  is  the  half  period,  i.e.  the  time  in  which  the  quantity  of  radioelemen 
diminished  to  one  half: 

AT  =  -  loge 0*5  =  0-69315  and  0  =  1-443  T 

Radiation.  The  brackets  (  )  indicate  that  the  radiation  is  relatively  fed 

aD  is  the  range  in  cm.  of  the  a  rays  in  air  at  0°  C.  and  a  pressure  of  760  n 
of  mercury. 

The  range  at  T°C.  and  under  p  mm.  of  mercury  is 

q0  (273  +  t)760 
273  p 

V  is  the  velocity  of  a  or  (3  rays  relatively  to  that  of  light. 

To  convert  to  cm.  per  sec.  multiply  by  3  x  1010. 

For  the  a  rays: 

V  =  0-0342  ai 

P  A1  is  the  absorption  coefficient  of  the  P  rays  in  aluminium,  the  thicki 
being  measured  in  cm. 

ay  A1  and  fiy  Pb  are  the  absorption  coefficients  of  the  y  rays  in  alumini 
and  lead  respectively,  the  thickness  being  measured  in  cm.;  the  latter  is  c 
given  for  the  most  penetrating  type  of  y  rays. 

If  I0  is  the  initial  intensity  and  I  the  intensity  after  the  rays  have  travel 
x  cm.  of  the  absorbent: 

I  =  Io  log!®1®  =0-434*3 fix 

If  D  is  the  thickness  corresponding  with  the  absorption  of  one  half  of 
rays: 

fxD  =  0-693 
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REMARKS  CONCERNING  THE  NOMENCLATURE  IN  THE 

INTERNATIONAL  TABLE 

It  is  desirable  that  the  nomenclature  adopted  by  the  International  Com- 
ussion  should  be  accepted  universally  but  that  put  forward  is  provisional  to 
:rve  as  a  basis  of  discussion  with  the  view  to  the  adoption  ultimately  of  a 
andard  nomenclature. 

The  most  important  points  are: 

1°  The  three  radioactive  emanations  have  been  given  the  names  radon 
:tinon,  and  thoron,  with  the  symbols  Rn,  An,  Tn,  to  suggest  both  their  origin 
id  their  chemical  character  as  members  of  the  family  of  the  rare  gases  of  which 
te  valency  is  zero; 

2°  In  the  branches  v/hich  occur  at  the  C  members  the  sign  (')  has  been 
sed  to  indicate  the  products  resulting  from  the  emission  of  (3  rays  (isotopes 
f  polonium)  and  the  sign  (")  to  indicate  the  products  resulting  from  the 
nission  of  a  rays  (isotopes  of  thallium); 

3°  The  ultimate  products  have  been  indicated  by  the  letter  D. 


EXPLANATION  OF  THE  NOTES 


Note  i. 

[uation: 


Uranium  I.  The  value  given  for  0  is  that  obtained  from  the 


0  _  I-  =  2440  X  0-97  x  3  X  10s  X  — 
X  238 


6-75  x  109 


which  the  number  2440  represents  the  average  life  of  radium  in  years,  the 

226 

imber  0-97  the  branching  coefficient  and  3  x  10«  X  -  -  is  the  ratio  between 

2.38 

e  numbers  of  atoms  of  uranium  and  radium  in  equilibrium  in  minerals. 

If  the  actinium  series  is  independent  from  that  of  uranium  I,  X  cannot  be 
Iculated  by  this  method. 

The  value  of  X  obtained  by  the  direct  counting  of  the  a  particles  from  a 
mpound  of  uranium  is  4*57  X  10“18  from  which  0  =  7xl09  years  and 
=  4-8  X  109  years. 

Note  2.  Uranium  X2  is  also  called  brevium. 

Note  3.  Radon  replaces  the  names  radium  emanation  and  niton  (the 
tter  of  which  was  proposed  by  Sir  William  Ramsay). 

Note  4.  Radium  C  undergoes  a  double  disintegration:  99-97%  of  the 
oms  emit  (S  rays  and  produce  the  substance  RaC"  which  gives  a  rays,  and 
03%  of  the  atoms  emit  a  rays  and  produce  the  substance  RaC  which  gives 

rays. 

Note  5.  Radium  D  is  also  called  radiolead. 

Note  6.  Radium  C"  is  also  called  radium  C2. 

Note  7.  Uranium  Y  is  the  first  known  member  of  the  actinium  series 
may  be  derived  from  uranium  I  or  uranium  II.  In  this  case,  3 /Q  of  the  atoms 
uranium  produce  the  actinium  family,  and  97  /0  the  radium jj3™*  b 

The  hypothesis  has  also  been  put  forward  that  the 
oduced  independently  from  a  third  (hypothe  ica  )  1  P 
lich  the  name  actinouranium  has  been  proposed. 

Note  8.  Protoactinium  is  also  called  ekatantalum.  .  .  . 

Note  9.  A  new  radioactive  substance  named  _  uranium  Z,  and f  isotopic 

*  i^period  kefroUm  6  to"  houS!“teemits  a  p  'radiation  for 

rich  D^UieffU  :  0  00,4  to  ?-012.  Its  parent  is  an  isotope  of  thonum, 
it  it  cannot  yet  be  placed  in  the  series. 

Note  10.  Actinon  is  also  called  the  actinium  emanation.  have 

Note  11.  Actinium  C.  0-2%  of  the  a  rays  concluded  that  0-2% 

range  a0  =  6-10,  instead  of  5-1-.  From  is  g  ig  the  case 

the  atoms  undergo  a  transformation  t>Y  the  emission  °  P  y(yI)  27  690; 

the  radium  C  and  thorium  C  branches  (PhiL  Mag  *  v 

,  818).  Confirmatory  evidence  appears  to  be  desira  . 

Note  12.  Actinium  C"  is  also  called  actinium  L>, 
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T 

1 

0  =  — 

X 

X  (sec.)'1 

Name 

Symbol 

•  i  o 

t 

SERIES  OF  URANIl 


4-67  x  109yrs. 

6-75xl09yrs. 

4*7  x  10-18 

Uranium  I 

u 

238 

& 

24-6  days 

35-5  days 

3-26  x  lO"7 

Uranium  X 

uxt 

234 

9 

115  mins. 

1  -65  mins. 

0-010 

Uranium  X 

2 

ux2 

234 

9* 

2  x  106  yrs. 

3  x  106  yrs. 

10-14  (?) 

Uranium  II 

Uu 

234 

9 

6-9  x  104  yrs. 

105  yrs. 

3-2  x  lO'13 

Ionium 

Io 

230 

9 

1580  yrs. 

2440  yrs. 

l-30x  lO"11 

Radium 

Ra 

226 

8 

3-85  days 

5-55  days 

2-085  x  lO”6 

Radon 

Rn 

222 

8 

3-0  mins. 

4-32  mins. 

3-85  x  IO*3 

Radium  A 

RaA 

218 

8 

26-8  mins. 

38-7  mins. 

4-30  x  lO'4 

Radium  B 

RaB 

214 

8 

19-5  mins. 

28T  mins. 

5-92  x  lO"4 

Radium  C- 

RaC 

214 

8 

IO-6  secs. 

IO-6  secs. 

io6  (?)  o 

Radium  C' 

RaC' 

214 

8 

16-5  yrs. 

23-8  yrs. 

1  -33  x IO"9 

Radium  D 

RaD 

210 

8 

5-0  days 

7-2  days 

1-61  x  10"b 

Radium  E 

RaE 

210 

8 

136  days 

196  days 

5-90  X  10-8 

Radium  F 

RaF 

210 

8 

(Polonium) 

(Po) 

Radium  LI' 

Ra  Q  ' 

206 

8 

Lead 

Pb‘206 

[l-8x  IO"7] 

8-3  x  IO'3 

Radium  C— 

RaC 

214 

8 

1  -4  mins. 

2-0  mins. 

Radium  C" 
Radium  Q" 

RaC" 

RaQ" 

210 

210 

8 

8 

(hypothetical) 

SERIES  < 


Uranium  ? 

• 

1  -04  days 

1  -5  days 

7 -8  x IO"6 

Uranium  Y 

UY 

1  -2  x  104  yrs. 

1  -7  x  104  yrs. 

1  -9  x  10-12 

Protoactinium 

Pa 

20  yrs. 

28-8  yrs. 

1-1  x  io-9 

Actinium 

Ac 

19-5  days 

28-1  days 

4-11  x  IO’7 

Radioactin- 

RdAc 

ium 

1 1  -4  days 

16-4  days 

7-06  x  IO"7 

Actinium  X 

AcX 

3-9  secs. 

5-6  secs. 

0-178 

Actinon 

An 

2-0  x  1 0_3secs. 

2-9  x  10_3secs. 

345 

Actinium  A 

AcA 

36-1  mins. 

52-1  mins. 

3-2  x  IO"4 

Actinium  B 

AcB 

2-15  mins. 

3-10  mins. 

5-37  x  10-3 

Actinium  C 

AcC 

4-71  mins. 

6-83  mins. 

2-44  x  IO'3 

Actinium  C" 

AcC" 

Actinium  O" 

AcQ" 

(hypothetical) 

?  9 
?  9' 
?  9 
?  8: 


?  9 


?  8 
?  8 
?  8 
?  8 
?  8 


8 


?  8 


/ 
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|  Isotope 

i 

Radiation  a0 

v 

/x(3Al  i  /xyAl 

rO 

Oh 

X 

=5. 

Notes 

1  j 

I 

AND  RADIUM 


U 

Th 

Pa 

U 

Th 

Ra 

Rn 

Po 

Pb 

Bi 

Po 

Pb 

Bi 

Po 

Pb 


Bi 

T1 

Pb 


a 

P 

P  (y) 

a 

a 

a  (  P  +  y) 

a 

a 

P  (y) 

(  99-97%  ) 
(.  (3andy  J 

a 

( (3  and  a) 

P 

a  (y) 


2-37 


0-0456 


2-75 

2- 85 

3- 13 

3- 94 

4- 50 

...{ 


6-57 


3-58 


463 

14-4 


24;  0-7;  0-14  0-72  2 


312 


0-0479 

0-0485 

f  a  0-0500;  \ 

\  (30-52;  0-65  J 

0-0540 
0-0565 


0-36;  0-41;  0-63;  - . 

0-70;  0-74  J  ’ 
/  0-786;  0-862;  ) 

1  0- 


•949;  0-957  / 

0-0641 
0-33;  0-39 


0-0523 


80 
13-2;  53 


5500 

43-3 


354;  16;  0-27 


230;  40;  0-51 
0-115 


0-50  4 


45;  0-99 
585 


0-03%  a 

P 


6 


ACTINIUM 


U 

Th 

Pa 

Ac 


Th 


Ra 

Rn 

Po 

Pb 

Bi 

T1 


Pb 


•  J 


a 

P 

a 

3-314 

6-0510 

About  3  00 

8,  9 

a  (P) 

4-36  | 

aO-0559;  (30-38; 

0-43;  0-49; 
0-53;  0-60; 
0-67;  0-73 

n.ACCA 

1  About  170 
) 

25;  0-19 

.... 

•  •  • 

a 

4- 17 

5- 40 

(J  *  U  0  vJ 

10 

a 

U  •UoUU 

A  A/207 

a 

(3  and  y) 
a 

6-16 

0  -Obz  / 

Very  large 

120;  31;  0-45 

•  •  •  • 

11 

5-12 

0-0589 

28-5 

0-198 

i 

l-2( 
to  - 
1-8) 

•  •  •  • 

1  9 

p  ana  y 

.«••••••• 

\ 

1  2-i 

•  •  • 

1 
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Disintegration  of  Radium .  Lead  is  viewed  as  the  e 
product  (pitchblende  invariably  contains  lead),  and  with  ea 
change  there  is  an  outburst  of  energy  (cf.  also  p.  691). 

Ionium  is  an  intermediate  product  between  uranium  at 
radium.  Ionium  present  in  commercial  uranium  salts  is  identi 
chemically  with  thorium  and  cannot  be  separated  from  it.. 
F.  Soddy,  Pharm.  J i/1912,  394.  See  also  the  Thorium  Disj 
tegration  Products. 

Relation  between  the  Uranium  and  Actinium  Series. — Research 
on  the  y  rays  of  radium  throw  fresh  light  on  the  peculiarities  se 
in  the  absorption  of  these  radiations  and  on  their  wave-length. 

A  great  deal  of  research  on  the  absorption  of  y  rays  has  be 
carried  out,  and  has  thrown  light  both  on  the  structure  of  t 
outer  atom  and  also  on  the  structure  of  the  nucleus.  Under  t 
action  of  the  rays,  high  speed  electrons  are  emitted  and  also 
some  cases  neutrons. — See  Rutherford,  Chadwick  and  Ell 
Radioatoms  from  Radioactive  Substances. 

Ekatantalum  ( Syn .  Protoactinium).  The  Parent  of  Actinium. 

According  to  Prof.  Soddy,  “it  was  expected  that  uranium- Y  isotopic  w 
uranium-A,  and  ionium  in  the  thorium  place  in  the  periodic  table,  g 
simultaneously  formed  with  one  of  them  in  the  dual  a  ray  change  of  eitl 
uranium  I  or  uranium  II,  would  prove  to  be  the  first  member  of  the  actinin 
series.  Uranium- Y  gives  a  (3-radiation,  and  therefore  its  unknown  prod; 
must  occupy  the  ekatantalum  place  in  the  periodic  table  and  be  isotopic  w 
uranium-A2  or  brevium,  the  very  short-lived  product  of  uranium-A,  ir 
(3  ray  change.” 

There  is  no  reason  to  doubt  that  ekatantalum  is  the  product  of  uranium- 
but  this  probably,  as  in  the  production  of  uranium  II  from  uranium- A2,  c 
never  be  the  subject  of  direct  proof  owing  to  the  unfavourable  relations  of  i 
periods.  There  remains  the  doubt,  however,  as  to  whether  uranium-  Y  is  1 
product  of  uranium  I  or  uranium  II,  although  the  latter  is  perhaps  the  m< 
probable. 

With  exceptions  the  complicated  disintegration  sequences  of  the  rad 
elements  are  now  unravelled  and  are  indicated  in  figures  reproduced  in  i 
Ann.  Rep.  Chem.  Soc.,  1919  (Vol.  XV),  p.  200. 

The  raw  material  for  the  preparation  of  protoactinium  is  the  insolu' 
residue,  consisting  chiefly  of  silica,  from  pitchblende  after  treatment  of  • 
mineral  with  nitric  acid.  It  is  recommended  to  add  to  1%  of  tantali 
oxide  to  the  residue  and  to  heat  with  a  little  concentrated  sulphuric  acid  a 
excess  of  40%  hydrofluoric  acid  in  a  platinum  vessel,  properly  cool 
then  to  dilute  and  filter  through  a  paraffined  funnel,  evaporate  the  filtrate,  a 
ignite  gently.  This  renders  the  tantalum  oxide  containing  the  protoactinii 
insoluble  in  acids.  Efforts  to  concentrate  it  from  tantalum  have  recen 
succeeded. 

Chemical  Identity  of  Radio-Elements.  Uranium-X  and  radio-actinii 
are  chemically  identical  with  thorium;  mesothorium-2  is  chemically  identi 
with  actinium;  radium-Al  is  chemically  identical  with  polonium;  radium' 
thorium-  C,  actinium- C,  and  radium-fs  are  chemically  identical  with  bismu 
radium-ik  thorium  B ,  and  actinium-if  are  chemically  identical  with  lead;  thori 
-D  and  actinium-D  are  chemically  identical  with  thallium. — A.  Fleck,  B 
Assocn.,  1913. 

p'or  an  account  of  isotopes  see  p.  669. 

Polonium. — This  is  another  radioactive  element  discovered  by  Mme.  Ct 
in  pitchblende,  which  gives  off  the  a  rays  almost  exclusively.  Using  a  preparat 
of  polonium  small  enough  it  is  possible  to  reduce  the  impacts  of  the  a  partii 
to  1  or  2  per  second. 

By  aid  of  a  loud-speaking  telephone,  it  is  possible  to  hear  polonium  break 
into  a  particles  (helium). 
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Polonium  is  identical  with  radium-F.  It  has  a  half  value  of  136*3  days 
3olonium  and  radium  are  present  in  a  ratio  of  1  :  5000. 

The  quantity  of  polonium  in  a  radium  mineral  is  1  mg.  of  polonium  for  every 
14  tons  of  uranium. 

Since  polonium  is  the  last  of  the  active  products  in  the  radium  series  it  is  to 
3e  expected  that  it  should  be  transformed  into  helium  and  lead,  one  atom 
}f  helium  and  one  atom  of  lead  from  each  atom  of  polonium — this  point  of  view 
s  further  substantiated  by  the  fact  that  before  the  formation  of  radium-F 
seven  a  particles  are  successively  given  off,  each  of  which  being  an  atom  of 
lelium  has  the  atomic  weight  4.  Therefore  the  atomic  weight  of  polonium 
would  appear  to  be  (4  x  7  =  )  28  less  than  that  of  uranium,  i.e.,  238-5 — 28  =  210 
— this  loses  an  a.  particle,  i.e.,  4,  giving  a  final  atomic  weight  of  206-5 — a  value 
/ery  close  to  that  of  lead. — Rutherford. 

The  rays  from  radioactive  substances  are  of  (at  least) 
three  main  types  : — 

(1)  The  a  rays,  non-penetrating  and  only  slightly  deviable  in  a 
strong  magnetic  field,  deviation  about  r(d<j  part  of  that  of  the 
particle — the  direction  being  opposite  to  that  of  the  j8.  (2)  The 
8  rays,  moderately  penetrating,  deviable.  (3)  The  y  rays,  exceed¬ 
ingly  penetrating,  non-deviable. 

When  speaking  of  j8  and  y  radium  rays,  what  are  really  intended 
are  the  and.  y  rays  of  Radium  C  and  C'.  The  emanation  like 
radium  itself  gives  only  a  rays. — ( vide  table  above.)  T  he  whole 
of  the  &  rays  result  in  the  later  changes  of  the  active  deposit. 

The  oc  rays.  These  are  demonstrated  by  Crookes’  Spinthari¬ 
scope. 

99%  of  the  total  energy  of  radium  is  due  to  the  a  rays,  the  p 
and  y  being  responsible  for  the  remainder. 


The  a  rays  from  radium  are  complex — 4  different  types,  each 
with  a  definite  “range”  or  distance  it  will  travel  in  any  absorbing 
medium.  The  most  penetrating  type  according  to  Bragg  travels 
in  air  at  atmospheric  pressure  and  ordinary  temperature  71  mm., 
(just  under  3  inches)  and  no  more.  This  fact  is  made  use  of  in  a 
most  convincing  lecture  experiment  in  which  bare  radiurn  bromide 
is  placed  in  the  centre  of  a  flask  coated  inside  with  Sidot  s  Blende 
(crystalline  zinc  sulphide),  there  is  no  marked  effect  until  the  air 
is  tariffed  by  means  of  a  pump  at  the  first  stroke  of  which  t  e 

Blende  begins  to  glow. — F.  Soddy. 

The  ranges  of  a  rays  in  air  vary  from  8-62  cm.  for  thorium 

C'  to  2*73  cm.  for  uranium..  . 


IU  L*  I  yj  iwi  uiuinwiii,.  til  1  *  •  1 

The  fastest  a  particle  is  completely  absorbed  by  the  time  it  has 
travelled  2  inches  in  air.  As  a  general  rule  this  partic  e  trave  s 
further  in  light  gases,  e.g.,  hydrogen,  than  in  heavy,  e.g.,  carbon 


dioxide. 

The  a  ravs  are 


absorbed  also  by  glass,  mica,  a  thin  sheet  of 
eed  a  sheet  of  note  paper.  Glass,  however, 
i  thin  as  to  allow  the  radiation  to  pass 
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sensitive  to  them  though  much  less  to  the  Barium  platim 
cyanide  and  willemite,  on  the  contrary,  are  more  affected  by  t 

than  the  a  rays.  The  mass  of  the  a  particle  is  about  four  tim 
that  of  the  hydrogen  atom,  and  is  enormous  in  comparison  wii 
that  of  the  particles  composing  the  rays.  The  a  particle  is 
helium  atom  (v.  Helium).  This  accounts  for  the  feeble  pen 
trative  power  of  the  former. 

The  “law  of  density”  governs  the  penetration.  The  tot 
distance  traversed  is  known  as  the  “range”  R.  The  velocity  of 
particle  is  given  by  the  relationship: 

V3  =  «R,  where  V  is  the  velocity  and  a  a  universal  constant 

The  question  as  to  mass,  or  volume,  of  the  preparation  com 
into  consideration  in  the  case  of  the  a  rays, — the  more  the  surfa 
is  spread  out  the  less  absorption  there  is  of  a  radiation  by  tl 
substance  itself.  The  a  rays  from  1  mg.  of  radium  produce  mo 
electrical  effect  than  the  /3  and  y  rays  from  30  mg.,  e.g.,  in  di 
charging  a  silk  tassel. 

Rutherford  has  shown  that  at  the  point  where  the  a  particle 
no  longer  detectable  it  is  still  travelling  at  5000  miles  a  secon* 
Beyond  this,  fluorescent  and  electrical  actions  all , cease  simu 
taneously.  It  follows  that  since  a  particles  expelled  at  a  velocf 
below  5000  miles  per  second  cannot  be  detected,  doubtless  the: 
are  such  changes  akin  to  radioactivity  which  may  be  proceedir 
without  our  knowledge. 

All  substances  absorb  ol  rays  proportionally  to  the  square  root  t 
their  atomic  weights ,  if  elementary ,  or  to  the  sum  of  the  squat 
roots  of  the  weights  of  the  constituent  atoms ,  if  a  compound  < 
mixture. 

All  a  particles  have  the  same  mass  and  differ  only  in  the  initi 
velocity  of  expulsion  whether  expelled  from  radium  emanation 
uranium,  thorium,  or  any  other  bodies  which  expel  them. 

Rutherford  succeeded  in  detecting  helium  outside  a  sealed  th: 
glass  vessel  containing  radium  in  vacuo — the  glass  being  th 
enough  to  allow  the  a  particle  to  pass — this  being  a  further  poii 
towards  proof  that  the  a  particle  is  an  atom  of  helium.  He  hi 
also  counted  the  number  of  a  particles  expelled  from  a  giv< 
quantity  of  radium  every  second.  A  milligram  emits  370  millio] 
per  second. 

The  a  particle  carries  two  atomic  changes  of  positive  electricit 
i.e.,  it  is  a  divalent  ion. 

The  speed  of  a  particles  is  such  that  the  life  of  each  a  partic 
is  completed  in  about  1/1,000,000,000  second. — Sir  W.  H.  Brag 

A  photographic  plate  contained  in  a  special  form  of  dark  slide  may  be  uj 
in  place  of  willemite  screens  to  demonstrate  positive  rays,  thus  giving  p 
manent  records. — Sir  J.  J.  Thomson. 

The  a  particles  expelled  in  any  one  type  of  disintegration  travel  with  exac 
the  same  velocity — which  is  gradually  diminished  to  exactly  the  same  ext 
for  each  particle  in  passage  through  a  homogeneous  absorbing  medium.  T 
ionisation  produced  in  any  given  length  of  its  path  increases  as  the  velocity 
the  particles  diminishes  to  the  critical  velocity,  when  all  effects  cease  abrup 
and  the  a  particle  is  absorbed  or  passes  beyond  means  of  detection.  The  ra 
of  the  a  particle  is,  therefore,  an  important  constant. — F.  Soddy. 
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In  luminous  paints  composed  of  radium  and  zinc  sulphide  the  zinc  sulphide 
mdergoes  rapid  deterioration — the  rate  of  decay  in  luminosity  is  proportional 
o  the  amount  of  radium  present,  but  not  exactly  proportional.  Radium  paint 
nade  according  to  Admiralty  specification  containing  0-4  mg.  of  radium 
iromide  or  its  equivalent  (in  1  g.  of  zinc  sulphide)  has  a  luminosity  of  about 
)-03  foot  candles,  while  a  paint  containing  half  this  amount  of  radium  has  more 
han  half  the  luminosity.  The  sample  containing  0-4  mg.  will  die  at  a  much  more 
•apid  rate  than  the  other — the  weaker  preparation  has  a  much  longer  life .  This 
s  not  generally  known.  In  the  manufacture  of  radium  paint  the  a  particle  is  by 
:ar  the  most  effective  to  use  for  bombarding  zinc  sulphide. 

The  a  particle  from  thorium  C  has  a  longer  range,  8-62  cm.,  than  that  of 
radium  (6-97  cm.) — the  a  particle  will  travel  through  this  distance  in  air  in  not 
exceeding  1/1000,000,000  second.  The  particle  in  question  from  thorium 
3'  is  therefore  more  effective  in  producing  luminosity,  but  against  this 
is  the  disadvantage  of  the  relatively  short  life  as  compared  with  radium.  If 
mesothorium  had  a  life  equal  to  that  of  radium,  the  half  period  of  which  is  2,000 
years  against  5-5  for  mesothorium,  it  would  be  advantageous  to  use  it.  Old 
samples  of  radium  are  better  than  others  for  making  paints,  the  explanation 
being  that  old  radium  is  richer  in  the  disintegration  product  “F” — in  fact  the 
a  radiation  of  radium  increases  for  the  first  100  years.  Ionium  would  be  an  ideal 
excitant — the  radiation  from  this  consists  of  a  particles  only  and  its  half  period  is 


wen  longer  than  that  of  radium.  . 

In  making  radium  paint  the  best  method  is  to  piace  a  littie  ot  the  mixed, 
aowder  in  a  watch  glass  in  a  heap,  moisten  it  with  turpentine  and  then  add  about 
in  equal  amount  of  mastiche  varnish  and  apply  with  a  sable  brush,  taking  care 
[hat  the  crystals  of  zinc  sulphide  are  not  broken.  Spodumene,  a  native  form 
if  lithium,  exposed  to  radium  rays,  is  luminescent  on  warming  Balmain  s 
paint  (calcium  sulphide)  is  improved  by  the  presence  of  traces  of  bismuth. 
For  an  account  of  manufacture  of  luminous  paints,  see  Pnarm.  J .,  11/  19-1,  lbD. 
Chemical  action  of  a-rays  on  hydrogen  sulphide  ammonia,  nitrous  oxide  and 
C02.  The  last  is  only  very  slowly  decomposed. — J.  cnem.  Soc.  Abstr.,  n/192i, 

214.’ 


The  B  Rays.  B  rays  are  deviable  in  an  electric  field, 
rhey  consist  of  negatively  charged  electrons  much  lighter  than 
he  a  particles,  and  have  a  mass  about  1/1850  that  of  the  hydrogen 
itom.  Their  speeds  reach  O’ 99  of  the  velocity  of  ^g^- 
The  B  rays  are  100  times  more  penetrating  than  the  a  rays 
Deing  reduced  to  half  value  by  passage  through  0-05  cm.  ot 
iluminium.  They  are,  however,  absorbed  for  the  most  part  by 

1  3  or  Amffoi  aluminium  or  1  inch  of  cardboard  is  sufficient  to 
ibsorb  all  B  rays,  while  y  rays  have  been  shown  topassthroug 
20  cm.  of  lead  or  2  feet  of  iron.-- Rutherford.  , 

The  velocity  of  the  particles  of  the  cathode  rays  in  a  discharge 

:ube  is  variable  with  the  potential  applied  t0  the ®j?e^ 
oeing  proportional  to  the  square  root  <>f  the  vokage  Tl^t  o  the 
fastest  of  the  /3  particles  of  radium  is  as  high .as  170,000  miles  per 

second,  i.e.,  approaching  that  of  hg  t,  u  l  travelling  B 

various  types  of  “soft,”  feebly  penetrating  slowly  tea ^  mg  P 

sc-  iztt  Thdr 

tion  of  the  negatively  charged  rays.  I  his  apparatu. 
described  in  earlier  Editions. 
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The  y  rays  which  usually  accompany  the  /3  rays,  are  analogc 
to  X-rays  produced  by  cathode  rays. 

y  rays  are  identical  with  X-rays  except  that  they  are  as  a  ri 
far  more  penetrating.  They  are  given  off  by  a  number  of  elemen 
and  are  about  1 00  times  more  penetrating  than  the  /3,  being  reduce 
to  half  value  by  6  to  7  cm.  of  glass  or  aluminium. 

The  y  rays  from  radium  are  cut  down  to  half  the 
intensity  by  about  7  mm.  of  lead.  The  final  linear  absorpth 
coefficient  in  lead  is  approximately  0-50.  According  to  Rutherfo 
they  can  be  detected  after  passing  through  20  cm.  of  lead. 

They  are  about  10,000  times  more  penetrating  than  the  a  ray 
When  y  rays  pass  through  matter,  ft  radiation  is  emitted,  movii 
chiefly  in  the  direction  of  the  original  y  but  afterwards  scatterii 
in  the  ordinary  manner  of  /3  rays;  y  ray  quanta  also  stri' 
electrons  setting  them  in  motion,  and  the  “recoil  electrons”  th 
produced  are  of  great  importance  in  the  therapeutic  use  of  radiur 
The  penetration  and  therefore  speed  of  the  ft  radiation  thi 
produced  increases  with  the  penetration  of  the  y  radiation 
which  it  is  due. 

Heat  Evolution.  Half  a  grain  of  radium  bromide  evolves,  according 
F.  Soddy,  about  2  calories  of  heat  every  hour — in  4  years  70,000  calories.  Halt 
grain  of  coal  gives  out  during  complete  combustion  only  about  250  calories 
that  in  the  period  in  question  (4  years)  radium  emits  nearly  300  times  the  ener; 
obtainable  from  the  same  weight  of  coal.  98%  of  the  heating  effect  of  radium 
due  to  the  a  particles. 

It  is  unwise  to  keep  radium  in  solution  in  a  sealed  vessel  as  the  gradual  produ 
tion  of  hydrogen  and  oxygen  may  cause  it  to  burst.  Carbon  dioxide,  ammori 
and  hydrochloric  acid  are  also  decomposed  by  it. 

Radon  (Radium  Emanation).  Syn.  Niton 

Radium  gives  off  a  gaseous  emanation  allied  to  the  argon  famil; 
It  may  be  regarded  as  radium  that  has  lost  an  a  particle.  It  shoul 
occupy  one  of  the  two  vacant  places  in  this  group  in  the  period: 
table.  It  is  inert — not  capable  of  absorption  by  chemical  mean 
Radon  disintegrates  in  definite  stages,  and  in  doing  so  gives  out  tl 
various  rays — see  Table  on  pages  682  and  683.  It  is  devoid  of  chem 
cal  activity,  and  follows  Boyle’s  law.  Its  boiling  point  at  standar 
pressure  was  found  by  Rutherford  to  be  —65°.  Gray  and  Ramsa 
considered  the  emanation  cannot  exist  as  a  liquid  below  —71 

The  gas  is  given  off  without  appreciable  loss  of  weight  of  th 
original  matter,  and  can  be  aspirated  through  a  tube  and  be  mac 
to  condense  at  —  1 50°  by  freezing  with  liquid  air. 

Itself  strongly  luminous,  it  causes  willemite  to  glow  brilliant 
in  the  dark.  It  can  be  filtered  through  wool.  It  was  found  t 
Sir  W.  Ramsay  and  Prof.  Soddy  to  give  the  helium  spectrum  c 
keeping  3  or  4  days;  in  fact,  the  emanation  produces  helium  t 
its  a  ray  activity. 

Ramsay  found  that  in  3-7  days  the  amount  of  luminous  gas  w: 
only  half  its  original  size,  and  in  thirty  days  it  was  only  tl 
smallest  pin-point  in  the  tube. 

This  reduction  in  volume  is  concurrent  with  the  change  fro 
the  gaseous  to  the  solid  state  ( v .  Table  above).  When  a  radiu 
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salt  is  dissolved  in  water  and  the  liquid  evaporated  to  drvness 
the  radium  will  be  found  to  have  lost  the  greater  part  of  its  radio-’ 
activity,  i.e.,  the  intensely  radioactive  emanation  will  have 
passed  off,  on  dissolving,  in  the  form  of  a  gas,  unless  steps  are 
taken  to  prevent  its  disappearance.  The  0  and  y  rays  will  have 
disappeared,  and  the  a  rays  will  be  only  a  quarter  as  powerful 
as  initially  the  activity,  however,  gradually  recovers  in  a  month. 

The  emanation  decomposes  water,  hydrogen  being  3%  in 
excess,  and  will  cause  the  gases  to  recombine. 

The  volume  of  helium  produced  from  1 00  volumes  of  emanation 
is  about  3^  volumes,  agreeing  with  the  view  that  the  a  particle 
is  a  helium  atom. 

An  atom  of  helium  and  an  atom  of  emanation  are  simultaneously 
produced  when  an  atom  of  radium  is  disintegrated,  but  when  the 
quantity  of  emanation  has  reached  its  maximum  it  does  not 
accumulate  further  with  further  lapse  of  time.  The  emanation 
is  absorbed  by  cocoanut  charcoal  at  ordinary  temperature  and 
pressure.  On  heating  the  charcoal  the  emanation  is  driven  off, 
and  can  thus  be  concentrated.  This  process  has  been  used  for 
extracting  the  emanation  always  present  in  the  atmosphere. 


Standards  for  Radium  Emanation .  The  unit  of  emanation  is  called  the 
“Curie”  and  is  the  quantity  of  emanation  in  equilibrium  with  1  g.  of  radium 
element.  Smaller  amounts  are  stated  in  terms  of  the  “Millicurie”  and 
“Microcurie” — the  millicurie  being  the  emanation  in  equilibrium  with  1  mg. 
and  the  microcurie  with  1/1000  mg. 

Other  arbitrary  standards  not  now  officially  recognised  are  the  Gram-second 
and  Milligram-minute.  The  former  is  the  amount  of  emanation  freed  from 
1  g.  of  radium  element  during  1  second. 

The  Mache  Unit  used  for  measuring  the  small  amount  of  electricity  in 
certain  radioactive  waters  depends  on  the  saturation  current  leak  through  an 
electroscope,  due  to  the  emanation  and  its  products  radium  A  and  radium  C. 
It  is  the  quantity  of  radium  activity  which  causes  a  leak  of  1/1000  of  an  electro¬ 
static  unit  of  current  under  certain  conditions. 

The  Mache  Unit  is  a  minute  one  whereas  the  Curie  is  a  large  one.  The 
emanation  combined  in  10  litres  of  mineral  water  moderately  radioactive  is  of 
the  order  0T  microcurie. 

The  units  compare  as  follows: — 

Curie  Millicurie  Microcurie  Milligram-  Mache 

minute 

1  1000  1,000,000  7,992,000  2,500,000,000 

0-000001  0-001  1  7-992  2,500 

1  “Electrostatic  Unit”  =  1000  Mache  Units.— cf  Brit.  med.  J.,  i/1913,  118; 
i/1913,  1107. 

A  slide  rule  for  radon  dosage  calculations. — W.  \ .  Mayneford,  Brit.  J.  Radiol ., 


Dec.,  1928. 

Radioactive  Deposits  •  Solid  substances  in  the  immediate  neighbourhood 
of  a  radium  salt  acquire  “Induced  Activity.”  After  removal,  the  activity  decays 
abnormally  rapidly  at  first,  but  subsequently  in  geometrical  progression;  *  value 
30  minutes.  “Induced  activity”  consists  of  emission  of  a,  P  and  y  rays,  it  is 
in  the  form  of  an  “active  deposit.”  In  this  active  deposit  changes  take  place 
several  times  in  quick  succession.  The  bodies  are  termed  radium  A,  ra  mm  , 
radium  C,  radium  C2,  and  radium  D. 

In  the  case  of  thorium  the  “induced  activity  lasts  a  few  days,  w  l  st  t  at  o 
actinium  decays  slightly  more  slowly  than  that  from  radium.  ... 

Secondary  (3  radiation  may  be  well  shown  by  placing  a  tabe  o  ra 
a  photographic  plate  face  downwards  on  a  piece  of  metal,  e.g.,  P  T.unt’ncrranhic 
by  a  piece  of  black  paper;  there  results  darkening  of  the  pla  e.  p  g 
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efficiency  of  this  secondary  radiation  is  greater  than  that  of  the  primary  radiatior 
which  has  already  passed  once  through  the  film. 

The  hardness  or  penetrability  of  secondary  rays  produced  by  impact  of  radiunr 
rays  is  governed  by  the  atomic  weight  of  metal  giving  rise  to  them. 

Substances  such  as  lead  foil  or  common  salt  placed  in  the  neighbourhood 
of  radium  become  coated  and  can  be  similarly  used  for  superficial  applications 
Sodium  chloride  so  treated  is  sometimes  dissolved  in  water  and  used  for  injectior 
purposes. — W.  E.  Dixon,  Brit.  med.  J.,  i/1929,  239. 

Very  recently  it  has  been  discovered  that  many  substances  may  be  mad 
radioactive  artificially  by  bombardment  with  neutrons,  i.e.,  particles  having  hig] 
speeds  and  a  mass  nearly  that  of  a  proton  but  no  net  electrical  charge.  Sue! 
neutrons  may  be  produced  by  a  rays  or  y  rays  on  beryllium.  This  induced  radio 
activity  is  in  general  very  feeble  but  is  a  real  artificial  production  of  radio 
active  materials  and  must  not  be  confused  with  the  “induced  activity”  above 
We  now  have  definite  evidence  of  the  production  of  artificial  radioactivity. 

Early  in  1934  M.  and  Mme.  Curie-Joliot  demonstrated  the  possibility  o 
manufacturing  radioactive  substances.  They  found  that  when  boron  or  othe 
substances  were  bombarded  with  the  swift  alpha  particles,  or  nuclei,  of  helium 
atoms,  emitted  from  the  naturally  radioactive  substance  polonium,  they  emitter 
positive  electrons,  and  the  emission  of  these  electrons  continued  after  th 
polonium  source  of  bombarding  particles  had  been  removed.  The  radioactiv 
atoms  produced  in  the  boron  consist  of  a  form  of  nitrogen  which  they  name* 
“radio-nitrogen.”  Cockcroft  and  Walton  later  demonstrated  that  radio 
nitrogen  could  be  manufactured  in  their  chemical  apparatus  by  bombarding 
carbon  with  protons,  or  nuclei,  of  hydrogen  atoms.  It  is  important  to  realise  tha 
this  artificial  radioactivity  is  rather  different  from  the  natural  radioactivity 
radio-nitrogen  emits  positive  electrons  when  it  disintegrates — natural  radio 
active  substances  emit  wave  radiations,  the  nuclei  of  helium  atoms,  and  negativ 
electrons. — Brit.  med.  J.,  ii/ 1934,  689. 

Helium  is  occluded  in  various  minerals  especially  those  o< 
uranium  and  thorium.  This  suggested  to  Ramsay  and  Soddy  th* 
investigation  which  led  to  the  proof  that  radium  emanation  is  it 
part  helium. 

In  some  instances  its  volume  is  nearly  100  times  as  great  as  th* 
volume  of  the  mineral  from  which  it  was  obtained. 

Helium  has  been  liquefied  at  —  270°,  i.e.,  only  3°  from  absolut* 
zero. 

Helium  is  one  of  the  ultimate  products  developed  from  radium 
uranium  and  thorium,  formed  slowly  but,  nevertheless,  fas 
enough  to  ensure  that  all  minerals  containing  these  elements  mus 
contain  helium  also.  The  a  particle  from  radium  is  an  atom  o 
helium.  There  is  produced  simultaneously  an  atom  of  radon. 

Taking  the  atomic  weight  of  helium  as  4,  this  inert  gas  fits  ii 
with  other  members  of  a  like  nature,  viz.,  neon  at.  wt.  20,  argo 
40,  krypton  83,  xenoti  130. 

50  mg.  radium,  it  has  been  stated,  produce  0*000018  mg 
helium  in  60  days,  or  0*0022  mg.  in  1  year  from  1  g.  of  radiur 
bromide.  About  2  mg.  of  helium  are  produced  from  1000  ton 
of  uranium  per  annum.  It  is  possible  to  draw  conclusions  as  t 
age  of  geological  formations  from  the  accumulation  of  helium  i 
them. 

F.  Soddy  detected  the  production  of  helium  from  uranium  an 
thorium — the  amount  is  1/500,000,000,000  of  the  uranium  c 
thorium  per  annum,  which  accords  with  theory.  The  method  < 
detection  depends  on  the  use  of  strongly  heated  calcium  meta 
which,  in  vacuo ,  absorbs  all  gases  except  helium. 
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An  analysis  of  the  atmosphere  shows  that 
Argon 
Neon 
Helium 
Krypton 
Xenon 


one  cubic  metre  contains 
9-323  litres. 

.  .  18*1  ml. 

5-4  ml. 
0*049  ml. 

..  0-0059ml. 


Prof.  Moureu  has  definitely  established  that  the  rare  gases  are  present  in  the 
external  atmosphere  surrounding  the  earth,  and  also  in  the  air  found  in  the 
interior  of  the  earth. — Chem.  &  Drugg.,  i/1923,  869. 


Commercial  Use  of  Helium.  Helium  is  present  in  gases,  minerals,  springs 
— at  some  springs  in  France  as  much  as  5%  is  present.  Prior  to  1918  the  total 
amount  isolated  did  not  exceed  three  or  four  cubic  metres.  It  is  twice  as  heavy  as 
hydrogen  (the  atmosphere  being  14-4).  Next  to  hydrogen  it  is  the  lightest  gas 
known.  It  enters  into  no  combinations,  and  is  quite  inert:  it  is  non-explosive. 
It  was  suggested  in  1914  instead  of  hydrogen  to  fill  the  envelopes  of  airships.  Its 
rate  of  diffusion  through  the  envelope  is  30%  less  than  that  of  hydrogen.  At 
Bow  Island  a  supply  of  10,500,000  cubic  feet  is  available  annually.  It  is  con¬ 
veyed  by  pipes  to  Calgary  where  first  nitrogen  with  a  content  of  5%  helium  is 
obtained,  while  liquid  methane,  pentane  and  butane  are  also  produced  in  large 
amount.  By  submitting  this  5  %  helium  to  a  temperature  of  —  1 63°  at  a  pressure 
of  25  to  30  atmospheres  helium  of  87%  to  90%  purity  is  isolated,  and  this  can 
be  further  purified  by  means  of  liquid  air.  Hydrogen  with  a  content  of  20% 
helium  is  still  non-inflammable. — Prof.  J.  C.  McLennan,  J .  chem.  Soc.,  1920, 
923;  Chem.  &  Drugg.,  1920,  845;  Lancet,  i/1920,  164;  Nature,  Lond.,  i/1920, 
360;  ibid.,  ii/1920,  747. 

30,000  to  40,000  cubic  feet  are  extracted  daily  from  natural  gas  in  the  U.S.A. 
It  is  compressed  in  steel  cylinders  and  stored,  and  its  export  is  prohibited. 
It  possesses  92%  of  the  lifting  power  of  hydrogen.  Mercury  at  the 
temperature  of  liquid  helium  (490°F.  below  the  freezing  point  of  water)  has  a 
remarkable  super-conductivity.  No  natural  gas  within  the  Empire  has  been 
found  to  contain  as  much  as  \%  of  helium,  whereas  in  Texas  gases  containing 
1%  to  2%  are  available. — Prof.  J.  C.  McLennan,  J.  Rontgen  Soc.,  Oct.,  1924,  171. 


Artificial  Transmutation.  The  transmutation  of  one 
element  into  another  is  an  accomplished  fact.  The  first  experi¬ 
ments  by  Rutherford  in  1919  on  bombarding  nitrogen  with  a 
particles  showed  that  nitrogen  could  break  up,  giving  high  speed 
hydrogen  atoms.  This  was  extended  in  1922  to  a  number  of  light 
elements,  e.g.,  boron,  sodium,  aluminium.  Recently  it  has  been 
shown  that  under  the  bombardment  of  high  speed  particles, 
produced  in  a  discharge  tube  run  at,  say,  600,000  volts,  many 
light  elements  may  be  broken  up  and  new  atoms  produced.  The 
artificial  production  of  radioactivity  by  neutrons  is  also  accom¬ 
plished  by  the  absorption  of  the  particle  by  the  parent  atom,  the 
rearranging  of  the  particles  to  form  new,  often  unstable,  atoms. 
These  subsequently  break  up  emitting  other  radioactive  particles. 
The  amounts  of  new  elements  produced  are  extremely  small  and 
the  process  extremely  inefficient. 

If  uranium  is  bombarded  with  neutrons  its  atoms  appear  to  be 
transmuted  into  atoms  of  an  entirely  new  type  Fermi  suggests 
that  the  new  element  has  an  atomic  number  of  ninety-three. 


Brit.  med.  J .,  ii/ 1 934,  689. 

Radioactivity  may  be  regarded  as  one  phase  of  the  cycle  of  evo ution  of matter; 
he  other  phase,  the  construction  is  infinitely  slower  alh5,Sn°  which atom  c 
virtually  the  culmination  of  the  long  constructive  P^e  fur>"|  «  ;nstab°lity. 
;omplexity  has  increased  to  such  an  extent  tha  i  e  7  j  f  long  years  ago. 

rhe  present  elements  are  the  remains  doubtless  of  the  materia  tz  y  u 

Atomic  energy.  If  hydrogen  could  be  ^“Xd/msofsSnfiLfiction^ 
ie  produced  in  quantities  prodigious  beyond  the  dream 
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For  1  gramme-atom  of  hydrogen,  i.e.,  the  amount  contained  in  9  ml.  of  waterr 
the  energy  expressed  in  terms  of  heat  is  1  -6  x  1011  calories,  or,  in  terms  of  hourss 
200,000  kilowatt-hours.  There  is  enough  power  in  a  tumbler  of  water  to  driv 
the  Mauretania  across  the  Atlantic  and  back  at  full  speed. — F.  W.  Aston 
Brit.  J.  Radiol.,  1926,  12. 

Radium  in  the  atmosphere  is  present  to  the  extent  of  60  X  10-12  g.  pe 
cubic  metre.  The  air  in  the  upper  atmosphere  (10  to  50  miles  up)  has  beer 
shown  to  be  considerably  ionised,  possibly  due  to  the  direct  radiation  from  the  sun 
largely  by  ultra-violet  light  and  high  speed  particles,  or,  for  instance,  cosmic  rays 

Action  on  Bacteria,  Toxins,  Ferments,  Blood,  etc.  The  fact  seems  to  b 
clear  that  radium  rays  are  not  bactericidal  to  any  extent.  L.  Barlow,  however 
detected  a  bactericidal  action  and  predicted  the  use  of  radium  in  bacteria 
diseases  as  well  as  in  malignant  growths. 

In  a  series  of  experiments  upon  diphtheria  toxins,  quantities  of  radium 
sulphate  varying  from  20  to  50  micrograms  were  placed  in  contact  with  th 
toxin  for  30  days — with  non-radiferous  toxins  the  “control”  guinea-pigs  diec 
within  from  24  to  72  hours  after  inoculation,  but  the  animals  inoculated  with  th 
radiferous  substance  survived  for  at  least  5  to  12  days,  and  in  some  cases  fo^ 
20  to  30  days.  A  similar  difference  between  the  action  of  the  radiferous  and  non- 
radiferous  toxin  was  discovered  using  emulsions  of  the  living  Koch  bacillus 
Radium  has  no  retarding  influence,  however,  on  the  virulence  of  tetanic  toxin. — 
Brit.  med.  J .,  ii/ 1911,  1025. 

Radiation  is  stated  rapidly  to  destroy  the  ferments  emulsin,  pepsin,  trypsin 
and  ptyalin. 

Blood  in  vitro  mixed  with  radium  emanation.  Haemolysis  occurs,  with  gradua 
conversion  of  oxyhaemoglobin  into  methaemoglobin.  The  haemolysis  is  due  tc 
a  radiation.  Leucocytes  show  marked  degenerative  changes  when  exposed  tc 
a  rays.  The  specific  properties  of  opsonin  and  haemolytic  complement  are  los 
when  serum  is  exposed  to  a  rays.  The  progressive  changes  caused  by  these  ray: 
indicate  the  separate  identity  of  opsonin  and  complement.  The  (3  and  y  rays 
yielded  negative  results  in  analogous  experiments. — H.  Chambers  and  S.  Russ 
Roy.  Soc.,  June,  1911,  per  Nature,  i/1911,  540. 

Radioactive  bodies  are  probably  poisonous,  acting  directly  on  the  nervt 
centres.  If  radium  emanation  were  used  criminally  the  excited  activity  woulc 
have  to  be  sought  for,  and  probably  would  not  be  found,  whereas  if  an  actua 
radium  salt  had  been  administered  even  the  ashes  of  the  dead  body  would  shov 
the  necessary  radioactivity  to  convict  the  murderer. 

a,  (3  and  y  rays  of  radium  arrest  acetous  fermentation  in  dose  of  1  micro 
gram  per  cent,  of  liquid;  a  smaller  dose  accelerates  fermentation. — Laborde 
./.  Pharm.  Chim.,  1922,  20,  44;  Yearb.  Pharm.,  1923,  147. 

Radium  Emanation  Water.  Dose :  Half  a  pint  a  day  six  days  a  week  fo 
six  weeks  for  patients  suffering  from  rheumatic  gout  and  similar  affection 
was  advised  by  the  late  Sir  F.  Treves.  Two  such  courses  generally  effect 
cure.  This  refers  to  the  Radium  Institute  product  which  is  stated  to  be  400( 
to  5000  times  stronger  than  spa  waters. 

It  must  be  emphasised  that  the  ingestion  of  quantities  of  radium  or  radio 
active  salts  is  highly  dangerous.  If  radioactive  water  contains  only  radon,  thi 
material  will  practically  have  lost  its  activity  in  a  month,  but  if  the  radioactiv 
water  contains  radium  itself,  the  activity  is  permanent  and  may  lead,  in  sufficien 
quantities,  to  very  serious  results. 

The  danger  of  commercial  radioactive  preparations  (drinking  waters,  pills,  etc. 
is  not  so  much  that  they  do  not  contain  what  they  claim  to,  but  that  they  contaii 
a  deadly  poison.  It  has  been  shown  that  10  micrograms  (0-01  mg.)  of  radiun 
distributed  over  the  whole  skeleton  is  sufficient  to  produce  a  horrible  death  year 
after  ingestion.  In  the  case  of  one  American  preparation  containing  meso 
thorium  and  radium  the  directions  called  for  the  use  of  amounts  of  radioactiv 
substances  to  be  swallowed  equal  to  those  taken  by  luminous  dial  painters  whos 
deaths  were  directly  attributable  to  radium  poisoning. — A.  H.  Colwell  an 
Sidney  Russ,  Lancet,  ii/ 1 932,  223. 

Sea  Water  in  the  North  Atlantic  contains  about  0-9  X  10~12  g.  radium  pe 
litre,  i.e.,  1  billionth  part  of  a  gramme  per  litre,  various  other  sources  yielde 
an  average  of  16  x  10-12  g.  per  litre — the  amount  in  river  waters  is  less,  e.g 
about  1/4  that  of  Atlantic  water  for  the  St.  Lawrence  and  the  Nile.  Th 
amount  in  the  water  of  the  Atlantic  is  said  to  be  about  1/20  that  in  a  wea 
radioactive  spring. — S.  Russ. 
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i  The  sea  contains  about  20,000  tons  of  radium.  One  ton  of  radium  is  equal  to 
i, 500, 000  tons  of  coal  in  energy  One  gramme  of  radium  gives  off  in  its  lifetime 
about  3,000  horse  power.  C.  E.  S.  Philips,  Cancer  Hospital  Lecture,  10/12/1913. 

t i  Jl_I^latenals  c°ntam  tnmute  quantities  of  radioactive  material  of  the  order 
or  10  g.  per  millilitre.  u 

Pitchblende  Ointment.  Pitchblende  25%,  finely  powdered,  in  soft  paraffin. 
Employed  in  the  palliative  treatment  of  malignant  growths. 

Radium  Ointment,  Radium  Salve.  Preparations  under  these  names  have 
been  supplied  commercially. 

Radio-active  Mud— Continental  spas  with  a  reputation  for  treatment  of 
rheumatic  affections  by  mud  baths  probably  owe  their  results  to  the  fact  that 
the  mud  is  radioactive.  Such  mud  can  only  be  used  at  the  source. 

Uranium  Mud  or  Actiniferous  Earth  is  similar;  it  is  understood  to  be  the 
by-product  formed  during  the  process  of  the  breaking  up  of  uranium  ores. 
Its  radio-activity  is  said  to  be  due  to  traces  of  radium,  polonium,  and,  in 
particular,  of  actinium.  It  emits  emanation  of  low  activity. 

Rheumatic  arthritis,  gonococcal  rheumatism,  nerve  affections  and  skin 
diseases  have  been  treated  by  compresses  and  pads  of  the  mud,  or  by  the 
use  of  the  mud  in  baths,  about  8  oz.  to  40  gallons  of  warm  water.  The 
length  of  application  of  pads  varies  with  the  case. 


Radioactive  mud  from  wells  in  Pistanv,  Czecho-Slovakia,  for  making  into 
poultices. — Lancet ,  ii/ 1 922,  744. 

The  therapeutic  action  of  mud  baths. — E.  Duhot,  Paris  med.,  Apl.  18,  1925, 
345,  per  Prescriber,  1926,  134. 


Thorium  and  its  Disintegration  Products. 

Thorium  and  Mesothorium  are  obtained  from  monazite 
sand.  Travancore,  in  the  extreme  South  of  India,  is  a  source  of 
origin,  as  is  also  Brazil.  The  sand  contains  5%  to  7%  Th02, 
25%  to  30%  Pb205,  25%  to  35%  Ce203  and  20%  to  30%  La203, 
Pr203  and  Nd03.  Titanium  white,  a  titanite  of  iron,  is  obtained 
in  working.  It  is  used  as  a  paint  for  interiors — it  is  innocuous  and 
does  not  blacken  in  town  air.  The  yield  of  mesothorium  from 
the  raw  material  is  6  to  7  mg.  per  ton. 

Thorium  changes,  broadly  speaking,  into  mesothorium,  and 
this  to  radiothorium,  and  this  to  thorium  X,  and  this  to  a  series  of 
other  products.  The  following  are  the  disintegration  data  as  to 
thorium  ( cf .  radium  chapter). 

Thorium  shows  an  activity,  measured  by  a  rays,  about  the  same 
as  pure  uranium  compounds,  but  the  and  y  ray  activity  is 
feebler.  In  the  by-products  of  a  single  year’s  manufacture  of 
thorium  for  the  mantle  industry  the  mesothorium  and  radio- 
thoriurn  capable  of  being  extracted  possess,  it  has  been  stated,  as 
much  radioactivity  as  at  least  an  ounce  of  pure  radium. 

Thorium  X  is  prepared  from  pure  thorium  salts  (which 
always  contain  radiothorium,  the  immediate  parent,  in  considerable 
amount).  It  is  obtained  by  addition  of  ammonia  to  a  solution  of  a 
thorium  salt,  evaporation  of  the  filtrate  and  removal  by  ignition 
of  the  ammonium  salts.  It  is  transformed  directly  into  emanation 
so  that  the  rate  of  production  of  emanation  is  directly  proportiona 
to  the  amount  of  thorium  X.  About  a  month  after  removal  ot 
thorium  X  the  thorium  regains  its  original  activity,  and  shows  an 
a  ray  activity  equal  to  about  one-quarter  of  its  value  before 
separation.  This  was  at  first  thought  to  be  the  activity  due  to 
thorium  itself,  but  later  work  has  shown  that  this  residual  activi  y 
is  due  in  part  to  unseparated  products.  After  separating  e 
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thorium  from  the  Ceylon  mineral  thorianite,  which  yields  larg* 
quantities  of  helium,  Hahn  found  a  radioactive  substance  of  slov* 
rate  of  transformation  in  the  residues  which  gave  rise  to  thoriun 
X,  and  the  thorium  emanation — radiothorium. 

Radiothorium  is  not  separable  from  thorium  by  any  chemica 
processes.  Hahn  found  that  other  radioactive  products  must  b* 
present  in  thorium.  On  examining  commercial  preparations  o 
thorium  of  known  ages,  it  was  found  that  the  a  ray  activity  o 
thorium  after  separation  decreased  at  first  for  some  years,  passec 
through  a  minimum,  and  then  slowly  increased  again  to  a  fina 
value  represented  by  the  activity  of  a  pure  thorium  compound 
from  which  none  of  the  radioactive  constituents  had  been  separated 
To  explain  this  it  was  necessary  to  assume  the  existence  of  anothe 
product  in  thorium  called  mesothorium  which  had  been  pro 
duced  from  thorium  and  was  transformed  into  radiothorium. 


THORIUA* 
from  the  International  Tabi 


1 

Atomic 

T 

0=  — 

X  (sec.)-1 

Name 

Symbol 

- - > 

— 

X 

Wt. 

No. 

1-31  x  1010yrs 

1  -89  X  1010yrs 

1  -68  x  10-18 

Thorium 

Th 

232 

90 

6-7  yrs 

9-67  yrs 

3-28  X  10-9 

Mesothorium  1 

MsThl 

228 

88 

6-2  hours 

8-9  hours 

312  x  lO-5 

Mesothorium  2 

MsTh2 

228 

89 

2-02  yrs 

2-91  yrs 

1-09  X  10-8 

Radiothorium 

RdTh 

228 

90 

3-64  days 

5-25  days 

2-20  X  10-6 

Thorium  X 

ThX 

224 

88 

54  secs 

78  secs 

0-0128 

Thoron 

Tn 

220 

86 

0-14  sec 

0-20  sec 

5-0 

Thorium  A 

ThA 

216 

84 

10-6  hours 

15-3  hours 

1  -82  x  10-5 

Thorium  B 

ThB 

212 

82 

60  mins 

87  nuns 

1-92  x  10-4 

Thorium  C — 

ThC 

212 

83 

f  1  -25  x  10-4] 

1 0"11  sec 

10-11  sec 

1011  (?) 

Thorium  C' 

Th  C' 

212 

84 

Thorium  €T 

Th 

208 

82 

(Lead) 

Pb  208 

(6-7  X  10-5) 

Thorium  C — 

ThC 

212 

83 

3  •  1  mins 

4-5  mins 

3-70  X  10"3 

Thorium  C" 

ThC" 

208 

81 

Thorium  Q" 

Th  O" 

208 

82 

(Lead) 

Pb  208 

Note  i. —  Thorium.  The  value  given  for  X  is  that  obtained  from  the  direc 
counting  of  the  a-particles  emitted  by  a  compound  of  thorium.  All  the  othe 
values  are  less;  the  smallest  being  0-55  of  that  given  in  the  table  and  giving  fc 
6  =3-45  x  1010  years  and  for  T  =  2-37  X  1010  years  ( Phys .  Zeits.  1918,  19,  259 
Note  2.  Thoron  is  also  called  the  thorium  emanation. 

Note  3.  Thorium  C  undergoes  a  double  disintegration:  65%  of  the  atom 
emit  (3  rays  and  produce  the  substance  ThC'  which  gives  a  rays,  and  35%  em 
a  rays  and  produce  the  substance  ThC''  which  gives  (3  rays. 
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Mesothorium  is  easily  separated  from  thorium.  There  is  no  doubt  that  the 
initial  discovery  of  radiothorium  in  the  thorium  residues  was  not  a  result  of  the 
separation  of  radiothorium  directly  from  the  thorium,  but  of  the  separation  of 
radiothorium  which  had  grown  in  the  interval  from  mesothorium.  A  day  after 
separation  a  preparation  of  mesothorium  shows  a  strong  CJ  and  y  rav  activitv. 
— Sir  E.  Rutherford. 

Commercial  mesothorium  is  standardised  by  comparing  the  y  ray  activity 
with  that  of  a  standard  radium  preparation. 

a,  P  and  y  ray  activity  in  a  specimen  of  mesothorium  initially  equal  to  1  mg.  of 
radium  will  increase  in  three  years  to  the  equivalent  of  1-5  mg.,  and  after  ten 
years  will  again  he  equal  to  1  mg.  Consequently  during  this  ten  years  it  has  an 
average  activity  equal  to  1-2  mg.  of  radium.  It  will  ultimately  decay  to  about 
half  the  initial  value  after  twenty  years. 

Mesothorium  was  at  first  believed  to  emit  [3  rays,  but  later  work  has  shown 
that  this  is  due  to  the  presence  of  a  substance  of  quick  period,  which  is  produced 
by  the  mesothorium.  This  new  product  called  mesothorium-2  emits  only  (3 
rays,  and  has  a  half  value  period  of  6-2  hours,  as  stated  in  the  Table. 

To  Test  Radium  for  Mesothorium.  The  simplest  test  is  to  heat  it  for  a 
short  time  to  drive  off  the  emanation.  The  preparation  must  then  lose  its 
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of  Radioactive  Elements — 1923. 
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Pb 
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0-096 

0-46 

5 

•  •  • 

Pb 

. 
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Note  4.  Thorium  C.  The  value  a0 
0-0572  which  has  been  directly  measured. 
Note  5.  Thorium  C"  is  also  called  thorium 
For  the  meaning  of  the  symbols^T,  a0 
Radium  and  Actinium  series,  p 


that  corresponding  withV  — 
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684. 


V,  etc.,  see  the  data  for  the  Uranium 
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y-radiating  power  after  a  few  hours,  completely  regaining  it  only  after  the  laps* 
of  many  weeks.  Instead  of  heating  it,  it  can  of  course  be  dissolved  in  water  anc: 
the  solution  evaporated.  If  after  the  radium  emanation  has  been  driven  off 
and  the  radium  C  has  been  destroyed  (which  takes  a  few  hours)  there  is  still  some 
y  radiation,  this  is  due  to  mesothorium.  The  ratio  of  the  y-radiation  before  anc 
after  the  treatment  is  a  measure  of  the  proportion  of  radium  and  mesothorium 
in  a  mixture. — J.  Rontgen  Soc.,  April,  1911;  J.  chem.  Soc.  Abstr.,  ii/ 191 1,  8 

Physical  methods  have  also  been  employed  but  are  complex  owing  to  the 
similarity  of  the  average  penetrating  powers  of  the  y  rays  from  radium  anc: 
mesothorium.  They  have  the  advantage  that  the  tube  need  not  be  broken  open. 

The  chemical  similarity  of  radium  and  mesothorium  forms  an  example  oil 
two  elements  of  different  radioactivity  but  entirely  identical  chemical  character 

Mesothorium  and  radiothorium  produce  very  marked  effects  on  a  zinc  sulphide 
screen. 

Ratio  of  mesothorium  to  thorium. — R.  N.  McCoy  and  L.  M.  Hendersor 
(Abst.),  J.  Rontgen  Soc .,  April,  1919,  62. 

Therapeutic  Use  of  Thorium  Degradation  Products . 

Mesothorium.  Action  on  malignant  growths  is  said  to  be  “just  like  that  o! 
radium.”  Cancer  of  the  tongue  showed  improvement.  Psoriasis  plaques  are 
recorded  to  have  been  cured. — See  also  Lancet,  i/1914,  418. 

Malignant  and  non-malignant  cases  treated  by  introduction  of  mesothorium 
into  the  uterus  in  capsules. — Brit.  med.  J.,  ii/1913,  923  (but  burns  have  been 
caused  by  its  use). 

Thorium  X.  Has  been  injected  into  sarcomata  and  given  intravenously 
in  dose  (?)  of  1/100,000  mg.  in  1  ml.  of  normal  saline,  but  is  dangerous  and 
must  be  used  with  caution. 

Myeloid  leukaemia  treated  with  thorium  X  intravenously,  commencing 
with  50  electrostatic  units  and  increasing  the  amount.  Treatment  continued 
for  9  months,  during  which  8,000  electrostatic  units  were  given.  The  dose 
must  be  found  experimentally  in  each  case,  the  blood  condition  being  an 
indication  of  amount  required.—  Brit.  med.  J .  Epit.,  ii/ 1 924,  41. 

Thorium  X  Poisoning  has  occurred  from  injections. 

Thorium  emanation. — Inhalations  may  be  effective  in  the  initial  stage  of 
chronic  rheumatism.  Three  patients  took  daily  inhalations,  for  15  to  30  days, 
of  70  to  90  units.  Treatment  of  no  value  in  subacute  and  contraindicated  in 
acute  form.  In  cases  with  exostoses,  intramuscular  injections  of  thorium  X 
are  preferred. — Per  J.  Amer.  med.  Ass.,  ii/ 1925,  153. 

The  following  salts  of  thorium,  by  reason  of  their  radioactivity,  have  found 
therapeutic  utility. 

Thorium  Oxide.  A  heavy  white  powder  insoluble  in  water  and  dilute  acids, 
A  suspension  in  liquid  paraffin  has  been  suggested  for  diagnostic  purposes  ir 
X-ray  work,  to  replace  Beck’s  bismuth  paste. 

Thorium  Pads,  containing  Thorii  Hydroxidum,  Th(OH)4,  have  beer 
made  to  fit  the  part  affected,  e.g.,  head,  spine,  etc.  For  use  in  nerve  affections. 

Thorii  Nitras,  Th(N03)4.  White  crystals — usually  in  commerce  with  watei 
of  crystallisation.  Apart  from  its  use  in  the  mantle  industry  is  employed  fo] 
producing  thorium  X  and  the  emanation  inhalation. 

Soluble  in  water  1  in  less  than  1 ;  in  alcohol  1  in  5.  Exsiccated  salt  is 
soluble  to  the  extent  of  2\  in  1  of  water. 

Thorii  Chloridum,  ThCl4-f  8H20,  and  Thorii  Sulphas,  Th(S04)24H20 
White  crystals — the  former  soluble  in  water — the  latter  slightly  so. 

Typhoid  and  paratyphoid  and  other  intestinal  affections  well  treated  b: 
thorium  sulphate  at  the  rate  of  4  g.  per  diem,  either  in  form  of  2%  solutiot 
or  in  cachets.  Effects  said  to  be  most  marked. — Paris  med.,  1917,  7,  398.  Se* 
also  Prescriber,  Jan.  1918. 

Thorii  Oleas.  Thorium  hydroxide  300  will  interact  with  approximate!: 
1120  of  oleic  acid.  A  little  ether  is  added  to  dissolve  the  oleic  acid.  The  sal 
is  at  first  pasty,  ultimately  becoming  hard.  Suggested  for  use  in  the  form  of  ai 
ointment  with  paraffin  basis  for  eczema. 

Unguentum  Thorii  Oleatis  (Drage).  Contains  25%  thorium  oleate  rubbe< 
into  a  smooth  cream  with  almond  oil.  Used  with  marked  success  in  old  chroni 
psoriasis,  eczema  rubrum,  gouty  eczema,  and  in  boils  and  carbuncles.  Sycosi 
has  been  cured  with  a  few  applications. 
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Uranium  and  its  Disintegration  Products.  It  was  shown  by  Sir  William 
Crookes  and  M  Becquerel  that  from  uranium  salts,  by  chemical  processes  a 
small  amount  of  substance  then  called  uranium  X),  could  be  Tsolated  which 
was  responsible  for  the  whole  of  the  3  rav  activity  The  salts  from  S 

— ^-dually  and  completely  recovered  SSr  power  of 
so  that  the  uranium  X  was  formed  by  the  decomposition  of  uranium.  ' 

It  has  since  been  found  that  the  disintegration  is  rather  more  complex 
X  ttselfnot  being  a  simple  substance.  By  loss  of  a  helium  atom  (of ray) 
1  S?)  “  “nyened  to  uranium  X,  (234),  which  has  a  half-life  value  of 
b  days,  lhis  gives  rise  to  (3  rays,  changing  to  uranium  X2  (234),  also  called 
brevium,  which  has  a  period  of  only  115  minutes,  a  further  loss  of  B  rays 
giving  uranium  II.  This  is  related  to  radium  through  polonium,  and  it  seems 
probable  that  either  uranium  I  or  uranium  II  gives  a  branch  chain  containing  the 
actinium  series. 


For  further  data  regarding  the  products  of  uranium  see  the  table  for  the 
uranium  and  radium  series,  p.  684. 

Uranii  Acetas.  Small  yellow  crystals  with  odour  of  acetic  acid.  Employed 
principally  in  chemical  analysis,  e.g.,  estimation  of  phosphoric  acid,  cf.  Urine 
Analysis. 

Uranii  Nitras.  Lemon-yellow  prismatic  crystals.  Soluble  in  water  2  in  1. 
Taste  astringent. 

In  psoriasis  and  senile  atrophy  of  the  skin,  lotion  of  this  salt  20  grains  to 
the  ounce  useful  combined  with  uranium  oxide  ointment. — A.  Clark,  Brit, 
med.  J.,  ii/1912,  716. 


X-RAY  DIAGNOSIS 

X-rays,  or  Rontgen  rays,  were  discovered  by  Rontgen  in  1895. 
They  are  similar  in  nature  to  light,  heat  and  wireless  waves  but 
of  considerably  shorter  wave-length,  those  used  in  X-ray  diagnosis 
having  a  wave-length  between  0*6  and  0-124  Angstrom  units. 

Method  of  Production .  They  are  produced  in  medical 
practice  in  an  X-ray  tube.  A  modern  X-ray  tube  is  a  vacuum  tube 
and  contains  a  filament  which  is  heated  red  hot.  Opposite  the 
filament  is  the  target,  which  consists  of  a  piece  of  tungsten 
mounted  on  a  block  of  copper. 

The  filament  is  made  negative,  relative  to  the  target,  by  the 
application  of  a  suitable  high  voltage,  with  the  result  that  the 
negatively  charged  electrons  travel  from  the  filament  to  the  target. 
Here  they  are  stopped  abruptly,  with  the  consequent  generation 
of  much  heat  (which  is  dissipated  by  a  cooling  system)  and  also 
of  X-rays. 

The  region  where  the  X-rays  could  escape  through  the  glass  of 
the  tube  is  usually  surrounded  by  lead  in  which  a  small  window  is 
left,  so  that  the  emergent  beam  is  confined  to  a  definite  direction 

(so  called  “self-protected”  tubes). 

The  electrons  from  the  filament  are  focussed  on  the  target,  so 
that  only  a  small  area  on  this  is  used  for  the  production  of  X-rays. 
Tubes  are  often  rated  according  to  the  size  of  this  focal  spot,  a 
fine  focus  tube  having  an  effective  area  of  less  than  2*2  sq.  nrm •  > 
medium  focus  tubes  being  about  3-1  sq.  mm.  and  broad  focus 
sq.  mm.  or  more.  They  are  also  rated  according  to  the  num  er  o 
watts  (milliampere  X  kilovolts  R.M.S.)  which  can  be  app  le  o 
the  target  for  one  second.  The  above-mentioned  focal  spots 
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would  correspond  approximately  to  2-5  kw.,  6  kw.  and  10  kw 
ratings,  with  fixed  target  tubes. 

Sometimes  the  targets  are  made  to  rotate  and  then  the  electron 
stream  strikes  a  different  part  of  the  tungsten  target  each  moment 
These  tubes  have  a  much  higher  kw.  rating  for  a  given  sized  foca 
spot.  Tubes  may  now  be  obtained  in  earthed  metal  casings  anc 
with  suitable  shock-proof  leads,  so  that  danger  from  electrf 
shock  should  no  longer  be  present. 

Accessory  Apparatus .  A  suitably  regulated  transformer  i 
required  to  raise  the  voltage  of  the  A.C.  mains  from  100  to  48* 
volts,  according  to  supply  available,  to  between  40,000  anc 
100,000  volts,  the  figure  being  regulated  according  to  the  par 
being  radiographed. 

Other  controlling  devices  required  are  accurate  timing  device 
with  control  ranging  from  1/100  second  to  10  seconds  in  powerfu 
sets,  and  1/10  second  to  10  seconds  in  smaller  sets.  Arrangement 
are  made  for  the  suitable  control  of  the  filament  current,  which  h 
turn  controls  the  current  through  the  tube. 

A  large  set  will  take  from  12  to  30  kw.  for  one  second  from  th 
main  supply  and  usually  requires  a  special  mains  cable.  Sma 
mobile  units  can  be  worked  off  ordinary  power  plugs  and  wi' 
take  about  3  kilowatts  or  15  amperes  on  a  200  volt  A.C.  supply 
Three-pin  plugs,  with  one  pin  for  earthing,  should  always  be  used 

Portable  X-ray  Units .  Small  portable  sets  are  available  t« 
work  off  electric  light  supplies,  but  are,  of  course,  very  lov 
powered.  They  are  of  use  for  fracture  work  in  the  patient’s  horn 
and  some  chest  work,  but  if  a  more  powerful  set  is  required 
complete  units  are  available  in  London  generating  their  owr 
electricity.  Amongst  others  may  be  mentioned  the  Order  of  St 
John  and  the  British  Red  Cross  Mobile  X-ray  Department 
12  Grosvenor  Crescent.  Films  taken  by  them  may  also  be  sen 
to  the  British  Institute  of  Radiology  for  interpretation  by  senio* 
radiologists. 

Cineradiography.  A  method  of  examining  the  movements  of  joints  an 
organs  of  the  living  body  by  taking  a  photograph  of  the  screen  image  wit 
a  cinematograph  camera. 

To  obtain  a  sufficiently  brilliant  screen  image  to  record  on  a  cinematograp 
film  in  the  fraction  of  a  second  one  must  employ  an  X-ray  plant  giving  sufficier 
output,  and  an  X-ray  tube  capable  of  withstanding  the  heavy  currents  that  ar 
necessary  for  the  production  of  a  powerful  beam;  the  camera  lens  must  have  a 
large  an  aperture  as  possible  to  allow  the  maximum  of  light  to  pass  through  i 
the  film  employed  must  be  sensitive  to  the  particular  wave-length  of  ligl 
emitted  from  the  fluorescent  screen  used;  it  is  necessary  to  cut  off  the  direct  bear 
of  X-rays  passing  through  the  screen,  so  that  only  ordinary  light  can  reach  th 
film;  protection  must  be  provided  for  the  patient  so  that  he  will  not  suffer  fror 
undue  exposure. 

The  advantages  of  cineradiography  are:  it  enables  one  to  obtain  a  rapic 
inexpensive  and  permanent  record  of  the  functioning  of  active  organs;  tf 
continuous  “band”  enables  one  to  study  movement  for  an  indefinite  periot 
the  permanent  records  of  movements  may  be  used  for  diagnostic  purpose 
comparison  with  former  records,  teaching  purposes,  transmission  abroad  ( 
elsewhere  for  obtaining  specialists’  opinion,  or  for  information  as  to  the  cor 
dition  of  the  patient  in  the  past.  (A  description  of  the  apparatus  and  the  tecl 
nique  involved). — R.  J.  Reynolds,  Brit.  J.  Radiol.,  N.S.,  1934,  415;  Brit.  * 
Radiol.  ( Rontg .  Soc.  Sect.),  1927,  33. 
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Properties  of  X-rays, 

(tt)  Penetration.  X-rays  have  the  power  to  penetrate  matter  to  a 
degree  which  is  dependent  upon  the  quality  or  wave-length  of  the 
ray  and  the  density  of  the  material.  The  shorter  the  wave-length 
of  the  ray  the  greater  the  degree  to  which  a  given  material  is 
penetrated  by  it;  and  the  denser  the  material  the  lesser  the  degree 
to  which  it  will  be  penetrated  by  a  given  wave-length.  Hence  the 
possibility  of  X-ray  photography,  the  rays  being  transmitted  by  the 
different  structures  of  the  body  in  different  degrees  dependent 
upon  their  several  densities. 

( b )  Absorption.  The  fraction  of  the  radiation  which  is  not  trans¬ 
mitted  through  the  object  irradiated  is  said  to  be  absorbed.  Such 
absorbed  radiation  is  capable  of  producing: 

(c)  Biological  effects  in  the  animal  body.  (See  section  on  X-ray 
treatment.)  Certain  chemical  changes  may  also  be  induced  in 
suitable  media,  among  the  most  important  of  which  are: 

( d )  Photographic  effects  and 

(e)  Fluorescence.  The  best  known  substance  in  which  fluores¬ 
cence  is  produced  by  X-rays  is  barium  platinocyanide  which  is 
employed  in  the  manufacture  of  fluorescent  screens. 


Fluorescent  Screens,  Certain  substances  give  off  visible 
light  when  exposed  to  an  X-ray  beam  and  hence,  where  differential 
absorption  occurs,  an  image  can  be  seen  on  such  a  screen,  e.g., 
radio-opaque  barium  in  the  alimentary  tract.  Zinc  sulphide  or 
calcium  tungstate  are  used,  spread  in  a  thin  layer  on  cardboard. 
This  should  then  be  covered  with  a  lead  glass  which  will  let  the 
visible  fluorescent  light  through  but  absorb  the  X-rays.  The 
glass  should  absorb  X-rays  to  the  same  extent  as  2  mm.  of  lead 
would  do. 


“Fluorazure,”  a  new  intensifying  screen,  allowing  more  rapid  X-ray  ex¬ 
posures,  is  made  from  specially  refined  zinc  sulphide,  and  gives  an  intense  azure 
blue  fluorescence.  Cadmium  tungstate  screens  made  it  possible  to  reduce  the 
ordinary  exposure  time  to  about  1/1  Oth,  but  with  fluorazure  this  could  be  re¬ 
duced  again  to  about  l/3rd  or  l/5th  the  exposure  with  the  tungstate  screen.— 
N.  S.  Finzi,  Brit.  med.  J .,  ii/1932,  980. 


Protection  in  Radiography.  Recommendations  of  the  X-ray 
<nd  Radium  Protection  Committee.  1.  No  person  should  be 
mployed  as  an  X-ray  or  radium  worker  whose  blood  (as  tested 
'V  a  complete  blood  count)  or  general  health  is  unsatisfactory. 

Before  beginning  work  or  training  the  normal  leucocyte  level 
hould  be  found.  If  none  of  the  total  counts  reaches  6000  per 
.mm.  and  none  of  lymphocyte  counts  reaches  1200  per  c.mm.  the 
,-orker  should  not  be  accepted.  3.  Periodical  total  and  differential 
lood  counts  should  be  made  during  the  morning  Perlod  y"/ 
months  in  X-ray  workers  and  every  3  months  in  radium 
workers.  4.  If  there  is  a  decided  and  sustained  drop  m  the  to 
:ucocyte  or  lymphocyte  count  the  worker  should  c«se  work  and 
e  placed  under  treatment,  and  every  care  taken  on  resump 
f  work  to  prevent  a  recurrence.— Brit.  med.  J.,  u/ 1933,  83«. 
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Recommendations  by  the  X-ray  and  Radium  Protection  Cons 
mittee  for  electrical  precautions  in  X-ray  rooms. — Brit.  med.  Jt 
i/1934,  294. 

All  persons  working  with  X-rays  should  consult  the  abcr 
recommendations,  copies  of  which  can  be  obtained  from  tlr 
British  Institute  of  Radiology,  32  Welbeck  Street,  London,  W. 
It  should  be  remembered  that  although  tubes  are  described 
“self  protected,”  this  is  only  a  relative  term,  and  the  operat* 
should  avoid  exposing  himself  to  any  part  of  the  direct  beam, 
must  also  be  remembered  that  there  is  considerable  scattering  « 
the  primary  beam  from  the  patient,  and  it  may  be  necessary  ~ 
protect  the  operator  from  such  scattered  rays. 

The  operator  must  have  sufficient  knowledge  of  his  apparatus 
and  X-ray  dosage  to  avoid  giving  a  dangerous  or  excessive  dose  ** 
rays  to  the  patient,  whether  while  screening  or  by  an  excessh 
number  of  exposures.  He  should  also  beware  of  conducting 
prolonged  X-ray  examination  on  any  patient  who  has  bee 
previously  X-rayed  within  14  days  or  has  had,  within  son 
months,  heavy  dosage  X-ray  treatment  to  the  part  being  radi« 
graphed. 

Using  self-protected  tubes  with  i  mm.  filter  of  aluminium,  ar 
working  at  a  tube-patient  distance  of  24  inches  and  with  a  kilo 
voltage  of  about  80  k.v.p.,  1500  milliampere  seconds  is  a  safe  do& 
This  would  allow  5  minutes  of  screening  at  5  ma.  At  12  inch* 
one  could  screen  safely  for  1J  minutes,  the  dosage  of  X-ra; 
varying  as  the  square  of  the  distance. 

For  diagnosis,  using  less  than  110  k.v.p.,  protective  materia 
should  be  of  2  mm.  lead  or  equivalent  to  this;  other  materials 
use  being  lead  glass  for  the  front  of  the  fluorescent,  screen  or  f< 
the  operator’s  window.  Barium  plaster  may  be  used  for  walls. 

About  20  mm.  (f  inch)  of  steel  plate  found  to  give  protection  equal  to  3  mi 
of  lead.  A  barium  sulphate  mixture  required  60  mm.  to  equal  3  mm.  of  lea 
P.  J.  Neate’s  formula,  one-third  coarse  barium  sulphate,  one-third  fine,  on 
third  cement,  gave  somewhat  better  results.  The  open  lead-glass  bowl  affor 
no  protection  in  many  directions.  Sheet-glass,  of  lead  value  0T2  per  mm.,  w 
spoken  of — obtainable  as  thick  as  18  mm. — G.  W.  C.  Kaye  and  E.  A.  Owe 
J.  Rontgen  Soc.,  1923,  169. 

An  exhaustive  study  of  protective  materials  at  the  Nat.  Phys.  Lab.  for  t' 
Protection  Committee.  Numerically,  1  mm.  of  the  following  is  equivalent 
the  stated  thickness  of  sheet-lead  in  mm. 

Lead  glass  0T2  to  0-2  Woods  .  .  0-001  or  less 

,,  rubber  0-25  to  0-45  Baryta  plaster.  .  0-05  to  0-13 

Bricks  and  concrete  about  0-01  Steel  ..  ..  0-15 

These  are  relative  to  tungsten  X-rays  generated  by  100,000  volts. — G.  W. 
Kaye,  Phys.  Soc.  and  Rontgen  Soc.  Joint  Publicn .,  Feb.  23,  1923. 

Protection  from  scattered  rays  need  not  be  quite  so  heavy;  (1  mm.  k 
equivalent  being  recommended)  which  will  apply  to  lead  rubber  aprons,  e 
Lead  rubber  gloves  must,  unfortunately,  be  pliable  and  so  are  also  of  less  p 
tective  value. 

Protective  materials  and  equipment  can  be  tested  by  the  National  Physi 
Laboratory  on  request. 

Nitrous  acid  is  certainly  not  present  in  the  air  of  the  X-ray  room  in  suffici 
amount  to  produce  ill  effect  upon  the  patient  or  operator.  However, 
favourable  conditions  ozone  may  be  produced  in  amounts  as  much  as  se1 
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tUMrri-aS  ]?rg.exas  Konrich’s  figure  for  the  uumumm  quantity 
millilitre  of  air),  which  produces  exhaustion,  blood  changes  etc 
Rontgen  gas  poisoning  resembles  '  *  ’ 

1921,  155. 


minimum  quantity  (0-5  mg.  per 
blood  changes,  etc. 
ozone  poisoning. — J.  Rontgen  Soc. 


Photographic  Aspects.  Most  modern  films  are  duplitised 
i.e.,  coated  with  emulsion  on  both  sides.  They  are  now  made  with 
the  usual  clear  base,  or  with  a  blue  base,  giving  a  bluer  tint  to  the 
unexposed  parts  in  a  developed  film. 

Films  are  also  made  with  a  matt  base,  which  is  of  use  to  those 
without  adequate  viewing  boxes,  but  the  fine  detail  is  not  quite  so 
clear  as  with  the  other  two. 

In  order  to  be  able  to  give  rapid  exposures,  films  are  packed 
and  exposed  between  intensifying  screens  which,  by  glowing  like 
a  fluorescent  screen,  enhance  the  direct  effect  of  the  X-rays  on  the 
film  by  a  light  effect.  The  only  disadvantage  is  a  slight  loss  of  fine 
detail  and  hence,  for  limb  work,  plain  films  are  often  preferred. 

Intensifying  screens  are  made  of  cadmium  or  calcium  tungstate 
or  zinc  sulphide. 

Films  are  supplied  in  light-proof  covers  (double-wrapped)  or 
in  boxes  (single-wrapped).  They  are  taken  out  of  their 
covering  in  the  dark  room  and  placed  between  the  intensifying 
screens,  which  are  kept  in  a  special  holder  called  a  cassette,  which 
is  light-proof  when  closed. 

Paper .  Instead  of  using  the  sensitive  emulsion  on  a  celluloid 
base,  it  can  also  be  obtained  on  a  thick  paper.  These  paper  films 
are  less  expensive  than  ordinary  films,  and  are  of  use  for  certain 
types  of  work  where  very  fine  detail  is  not  required,  e.g.,  barium 
meals  and  repeat  fractures. 

They  may  be  used  with  or  without  intensifying  screens,  and  are 
developed  in  the  same  way  as  X-ray  films.  When  used  with 
intensifying  screens,  only  one  screen  is  necessary  since  the 
emulsion  is  only  on  one  side  of  the  paper. 

Developer  for  X-ray  Films.  Hydroquinone  320  gr.,  potas¬ 
sium  bromide  200  gr.,  metol  80  gr.,  sodium  sulphite  (crystals) 
16  oz.,  sodium  carbonate  (crystals)  8  oz.,  water  up  to  80  fl.  oz. 

Films  should  be  developed  for  5  minutes  at  65°F.  The  solution 
will  keep  for  some  months.  A  3-gallon  tank  will  develop  200  films, 
taking  a  mixed  batch  of  all  sizes. 

Fixing  Bath  for  X-ray  Films.  Sodium  hyposulphite  1  lb., 
potassium  metabisulphite  1  oz.,  water  40  fl.  oz. 

A  film  should  be  fixed  in  a  few  minutes  and  shows  no  yellow 
smulsion  on  it  when  fixed.  Films  should  be  washed  in  running 
water  for  half  an  hour  after  fixing. 

Contrast  Media.  A  detailed  radiographic  image  can  only  be 
obtained  where  differences  of  radio-opacity  occur. 

Cartilage  is  so  similar  in  radio-activity  to  skin  and  muscle,  that 
lormally  it  cannot  be  seen  as  a  separate  shadow,  n  oi  er  to  ma  e 
;he  hollow  viscera  visible,  contrast  media  are  introduced  into  them 
md  hence  they  can  often  be  outlined. 
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The  following  are  some  of  the  contrast  media  employed: — 

Alimentary  Tract •  Barium  sulphate. 

For  the  oesophagus.  A  thick  paste  made  of  pure  barium  sulpha 
and  water  is  very  satisfactory.  A  tablespoonful  of  the  paste 
placed  in  the  patient’s  mouth,  and  he  is  then  requested  to  swallc 
it,  the  operator  watching  its  passage  on  the  fluorescent  scree 
If  the  patient  complains  of  great  difficulty  in  swallowing  it  is  saf 
to  use  the  barium  emulsion  as  for  the  stomach,  as  the  thick  pas 
may  stick  and  cause  complete  obstruction  for  a  time  if  there 
much  oesophageal  narrowing. 

Stomach  and  Duodenum .  Pulvis  Barii  Sulphatis  Cor 
positus  ( B.P.C. ). 

A  good  alternative  formula  for  barium  meal  work  is: — Barius 
sulphate  10  oz.,  vanillin  2  gr.,  saccharin  2  gr.,  tragacanth  60  g 
distilled  water  to  20  ff.  oz. 

The  gum  and  barium  should  be  mixed  as  a  powTder,  and  t 
water  added  gradually. 

The  usual  technique  is  for  the  patient  to  swallow  a  mouth! 
of  the  mixture  and  the  mucosal  pattern  of  the  stomach  is  th 
examined.  Later  the  stomach  is  filled  out  with  barium,  and 
adult  may  require  15  to  30  oz.  of  the  emulsion.  No  food  or  drir 
should  be  taken  for  6  hours  before  a  stomach  examination. 

For  children,  some  prefer  bismuth  oxychloride,  but  th 
barium  emulsion  diluted  half  strength  with  water  is  quite  suitab 
Only  a  small  quantity  is  given  and  the  only  danger  is  stagnati 
in  the  colon.  If  followed  by  a  purgative  after  a  suitable  interv 
this  danger  can  be  avoided. 

Small  and  Large  Intestine .  The  above  emulsions  a 

suitable. 

Barium  Enema.  Barium  sulphate  6  oz.,  tragacanth  40  g 
water  to  20  ff.  oz. 

Or  the  barium  meal  emulsions  may  be  used  diluted  with  wate 

The  stomach  can  be  outlined  to  some  extent  by  giving  a  seidl 
powder  and  outlining  it  by  carbon  dioxide  (low  density  contr 
media)  and  the  colon  by  air  inflation. 

Urinary  Tract .  For  retrograde  pyelography,  radio-opaq 
catheters  should  be  used,  and  a  sterile  20%  solution  of  sodir 
bromide  or  15%  sodium  iodide  can  be  injected  up  the  catheters 
outline  the  renal  pelvis  or  ureters. 

The  normal  renal  pelvis  holds  5  to  15  ml.,  while  a  large  hydi 
nephrosis  may  require  100  ml.  to  outline  it.  If  large  quantit 
are  used,  they  should  be  drained  out  before  the  catheter  is  wit 
drawn.  The  bladder  may  be  outlined  with  10%  sodium  bromic 
Occasionally,  negative  contrast  media  (air  or  oxygen)  are  us 
to  demonstrate  the  renal  pelvis. 

Thorotrast,  a  stabilised  thorium  dioxide  sol  containing  25%  of  thorii 
dioxide,  diluted  with  water  or  physiological  salt  solution,  is  used  in  retrogr; 
pyelography  in  a  dilution  of  1  in  2;  in  cystography,  1  in  5;  and  in  examinat 
of  tracts  of  fistulas,  1  in  1. — Brit.  med.  </.,  ii/1932,  112. 
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Intravenous  Pyelography.  Uroselectan  “B”  or  Per-Abrodil 
when  injected  intravenously,  are  secreted  rapidly  by  the  kidnevs 

Madder*2  8°0^  Slackms  of  the  renal  pelvis,  calyces,  ureters  and 

Adult  dose :  20  ml.  Uroselectan  “B”  is  non-toxic  and  non- 
,^e  issues.  Should  not  be  used  in  uraemic  patients. 

The  patient  should  restrict  fluid  intake  for  several  hours  before 
and  no  diuretics,  such  as  tea  or  coffee,  should  be  taken  for  12 
hours.  First  skiagram  taken  2  to  5  minutes  after  injection. 

Sixty  per  cent,  will  be  excreted  in  the  first  half  hour,  if  the 
kidneys  are  functioning  normally. 

For  further  references  to  Uroselectan  “B”  and  Abrodil  see 
Vol.  /,  pp.  877  and  769. 

Gall-Blaader.  Sodium  tetraiodophenolphthalein,  when  in 
the  blood  stream,  is  secreted  in  the  bile  by  the  liver.  If  it  reaches  a 
normally  functioning  gall-bladder,  it  is  stored  and  concentrated , 
and  outlines  the  gall-bladder  on  a  subsequent  radiogram. 

Intravenous  injection.  Dose:  3-5  g.  in  10%  solution  in  sterile 
water  (i.e.,  35  ml.). 

It  is  very  toxic  locally  and  care  must  be  taken  that  none  escapes 
into  the  tissues  during  injection. 

The  patient  should  have  no  food  or  drink  after  supper  in  the 
evening.  The  injection  is  given  early  next  morning  and  films  are 
exposed  4  and  8  hours  later. 

Oral  method.  This  is  now  almost  as  accurate  as  the  intravenous 
method,  98%  of  normal  gall-bladders  producing  a  good  shadow, 
md  it  is,  therefore,  usually  the  method  of  choice. 

Dose:  3-5  to  5  g.  dissolved  in  an  acid  medium. 

The  patient  takes  a  fat-free  supper  at  7  in  the  evening  and  the 
lye  is  best  taken  directly  after  in  half  a  wine  glass  of  grape  or 
grange  juice.  No  further  food  or  drink  should  be  allowed  until 
ifter  the  films  are  taken,  about  15  and  17  hours  later.  Sometimes 
i  final  film  is  taken  an  hour  after  a  fatty  meal  to  see  how  the  gall¬ 
bladder  is  emptying,  or  to  detect  small  stones  in  it. 

Contra-indications.  Severe  liver  disease  or  marked  obstructive 
aundice.  In  cases  of  gastric  or  duodenal  ulcer,  non-filling  is  not 
i  conclusive  indication  of  a  lesion  in  the  biliary  tract,  if  the  gall¬ 
bladder  fails  to  fill  with  and  concentrate  the  dye. 

For  further  information  concerning  the  diagnostic  use  of  sodium 
etraiodophenolphthalein ,  see  Vol.  /,  pp.  674-679. 

Genital  Tract .  Iodised  oils,  e.g.,  Lipiodol,  may  be  used,  by 
njection  into  the  uterus,  to  outline  the  uterus  and  fallopian  tubes. 

Tegnancy  is  a  contra-indication. 

They  may  also  be  injected  into  the  seminal  vesicles,  but  the 

aethod  is  not  much  used  in  this  country. 

Peritoneum.  Oxygen  may  be  injected  into  the  peritoneal 
avity,  which  is  then  radiographed.  1  his  procedure  is  main  v  usee 
ar  localisation  of  abdominal  tumours,  where  other  me  t  oc  s  ave 
ailed  to  give  the  desired  information. 


704 


THE  EXTRA  PHARMACOPOEIA 


Spleen  and  Liver .  Thorotrast,  when  injected  intravenously 
is  absorbed  by  the  liver  and  spleen,  and  these  become  dense 
radiographically.  It  may  demonstrate  large  secondary  deposits  it 
the  liver,  as  it  is  not  absorbed  by  these. 

Dose :  10  ml.  first  day;  15  ml.  second  day;  20  ml.  third  day  an 
then  to  a  total  of  50  to  75  ml. 

Although  death  has  rarely  occurred  as  a  result  of  Thorotrast,  it  is  reasonab 
to  suppose  that  even  such  a  feebly  radio-active  substance  as  thorium  must  ha1* 
some  effect.  It  has  been  shown  that  the  liver  and  spleen  are  still  easily  visib 
radiographically  years  after  administration  of  Thorotrast. — W.  P.  A.  Murph 
Brit.  med.  J.,  ii/ 1 933,  249.  Use  unjustifiable  except  in  malignant  disease  wi 
hopeless  prognosis. — J.  F.  Brailsford,  ibid. 

Dangers  of  faulty  diagnosis  due  to  retention  of  remnants  of  thorium,  trac 
being  found  in  the  kidneys  up  to  2  years  after  pyelography. — K.  Scheele,  p 
Brit.  med.  J.  Epit.,  i/1934,  30.  The  delayed  effects  of  Thorotrast:  a  wamir 
against  its  employment. — ibid,  40. 

Trachea  and  Bronchi.  Iodised  oil,  e.g.,  Lipiodol,  can  b 
introduced  by  several  methods: — Puncture  through crico-thyrox 
membrane,  laryngeal  catheter  via  nose,  or  simply  dropped  o 
back  of  tongue  after  anaesthetising  with  cocaine  spray;  also  dow 
bronchoscope  during  bronchoscopy. 

For  a  full  description  of  these  various  diagnostic  procedures  usir 
Lipiodol ,  see  this  vol. ,  p.  132;  see  also  Vol.  /,  p.  515. 

Dose :  10  to  20  ml.  depending  on  the  regions  which  it  is  require 
to  fill  at  a  sitting. 

Pleural  Cavity.  Artificial  pneumothorax  is  sometimes  used  fc 
diagnosis  of  suspected  innocent  tumours  (fibroma  of  chest  wall 

After  empyema,  Lipiodol  may  be  injected  via  the  sinus  to  se 
that  the  cavity  is  closing  up  well. 

Lipiodol  is  also  used  to  outline  the  parotid  duct  and  its  branche 
and  the  submaxillary  and  lachrymal  ducts. 

Nasal  Accessory  Sinuses.  Lipiodol,  Campiodol  or  Bromine 
Brominol  is  lighter  than  Lipiodol. 

Spinal  Theca.  1  to  2  ml.  of  Lipiodol  injected  by  passir 
needle  into  cisterna  magna  via  space  between  atlas  and  occiput. 

Examination  conducted  with  the  patient  sitting  up.  May  ah 
be  injected  by  ordinary  lumbar  puncture,  but  a  lighter  oil  base  use 
so  that  opaque  material  floats  upwards. 

Skull.  Air  may  be  injected  by  lumbar  puncture  or  direct 
into  the  cerebral  ventricles  via  a  small  trephine  hole,  and  tl 
cerebral  ventricles  can  thus  be  outlined  on  a  radiogram. 

Arteriography .  Thorotrast,  10  to  20  ml.,  to  outline  arteri< 
to  limbs  or  brain.  Rapid  skiagram  taken  during  injection.  Veit 
may  also  be  outlined  by  this  means. 

Sinuses.  May  be  outlined  with  Lipiodol,  or  suspensions  < 
bismuth  oxychloride.  Lipiodol  tends  to  drain  away  better. 

Joints.  These  are  sometimes  outlined  by  oxygen  or  Uroselectt 
“B”  injected  into  the  synovial  space. 

X-rays  are  also  used  without  the  help  of  contrast  media  for  tl 
examination  of  the  bones,  muscles  and  viscera,  etc.,  and  for  tl 
localisation  of  radio-opaque  foreign  bodies.  It  should  be  note 
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that  glass  may  contain  some  lead  and  is  then  opaque,  or  may  be 
of  a  density  so  near  to  the  skin  and  muscle  that  it  cannot  be 
demonstrated  by  X-rays. 

The  teeth  are  best  examined  by  special  small  dental  films, 
which  are  placed  in  the  mouth  and  held  against  the  teeth  either  by 
the  patient’s  own  forefinger  or  by  special  dental  holders. 

A  skiagram  gives  only  a  two-dimensional  image,  and  where 
possible,  a  view  at  right  angles  should  be  obtained  to  give  a 
composite  three-dimensional  view  of  the  part.  Where  this  is  not 
possible,  stereoscopic  films  can  be  taken.  Two  films  are  taken, 
the  tube  being  moved  1/10  of  the  tube- film  distance  between  each 
film.  The  films  are  then  viewed  in  a  mirror  stereoscope,  or  with 
stereoscopic  binoculars.  The  method  entails  judgment  on  the 
part  of  the  observer  and  is  not  as  good  as  two  films  at  right  angles, 
where  these  can  give  the  required  information. 


Legal  ownership  of  X-ray  films.  It  is  almost  certainly  the  custom  that  the 
films  remain  the  property  of  the  medical  man  who  takes  them  or  under  whose 
direction  they  are  taken.  Although  many  radiologists  recognise  an  informal  right 
in  the  patient  to  have  the  films  lent  to  a  practitioner,  who  may  at  a  future  time 
have  charge  of  his  case,  for  his  guidance  in  its  treatment,  it  is  unlikely  that  the 
patient  could  enforce  such  a  right  at  law. — Brit.  med.  J.,  i/1934,  83. 

There  are  very  few  radiologists  who  do  not  send  either  a  film  or  a  print  to  the 
patient’s  doctor  and  a  very  large  proportion  of  the  patients  are  subsequently 
presented  with  the  films.  It  is  probable  that  a  court  of  law  would  find  there  was 
no  universally  accepted  custom  or  that  it  was  usual  for  the  patient  to  be  presented 
with  his  films. — C.  H.  C.  Dalton,  ibid.,  172.  , 

Industrial  uses  of  X-rays.  T  he  examination  of  materials  by  X-rays  has 
developed  to  tremendous  proportions.  Various  methods  are  used,  such  as  direct 
radiography,  investigation  of  the  crystalline  structures  of  materials  by  X-ray 
diffraction  methods,  and  the  study  of  the  X-ray  spectra  emitted  when  the 
materials  under  investigation  are  made  the  targets  of  me  X-ray  tube.  Clark, 
Applications  of  X-rays.  . 

X-rays  were  used  for  revealing  defects  in  aeroplane  timber— wood  is  very 
transparent  to  the  rays.— G.  W.  C.  Kaye  and  R.  Knox,  Chem  &  Drugg.,  1919, 
537.  See  also  Brit.  J.  Radiol.  (Rontg.  Soc.  Sect.),  Apl.,  1926,  67. 

Metal  Radiography  as  worked  at  the  Research  Dept,  at  Woolwich  Among 

other  applications,  is  the  estimation  of  the  amount  o  a  sr^cimens  of 

or  mixed  with  a  lighter,  e.g.,  the  quantity  of  lead  present  m^er^\spedcl^w  t 
brass.  An  ionisation  method,  or  a  simple  electroscope,  may  be  used.  W.  J. 
Wiltshire,  per  J.  Rontgen  Soc.,  Oct.  1933,  133. 

X-ray  examination  of  coal,  with  description  of  a  unit  for  making  examinations. 

■ — C.  Norman  Kemp,  J.  Rontgen  Soc.,  Oct.  1924,  17  . 


X-RAY  AND  RADIUM  THERAPY 

Radiations  have  proved  valuable  mainly  in  two  sets  of  conditions  : 
)  In  acute  and  chronic  inflammatory  conditions;  (2)- In .the 
eatment  of  new  growths,  especially  the  mahgnan  ,  -A  f 
The  mode  of  action  of  radiations  m  causing  e  .  tQ 

flammatory  conditions  is  not  clear.  In  ose  PP  j,een 
e  human  body  they  have  no  effect  on  bacteria.  It  has  been 
iggested  that  in  acute  inflammatory  conditions  the  rays  by 
fecting  a  much  wider  area  than  is  involved  in i  the  in 

imulate  the  production  of  n?“"sPec.‘.fic.  a"4*.  fl  tory  lesfon 

ale  than  would  be  the  case  with  the  limited  inflammatory  lesio 
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alone.  In  chronic  inflammatory  conditions,  the  mode  of  act 
may  be  by  causing  the  dissolution  of  the  accumulations  of  i 
small  round  cells  which  characterise  these  conditions,  t k 
allowing  a  more  active  hyperaemia,  i.e.  a  mild  acute  inflammat* 
reaction.  The  repeated  application  of  the  radiations  at  interv 
of  several  days,  by  causing  these  repeated  mild  inflammat* 
reactions,  tends  to  overcome  the  infecting  agent. 

Considerable  difference  of  opinion  exists  as  to  the  mode 
action  of  radiations  in  malignant  disease.  By  some  authorit 
the  effect  is  regarded  mainly  as  an  indirect  one,  but  there  is  n 
little  doubt  that  in  the  majority  of  cases  the  direct  damage  to  i 
cancer  cell  is  of  greater  importance,  at  any  rate  in  so  far  as  i 
immediate  result  is  concerned.  The  value  of  radiations  in  i 
treatment  of  cancer  depends  upon  the  greater  sensitivity  of  i 
cancer  cells  in  relation  to  the  normal  body  cells.  This  may  be  d 
to  the  much  greater  activity  of  the  cancer  cells  compared  with  t 
normal  cells.  Such  a  view  is  supported  by  the  fact  that  the  norn 
body  cells  themselves  exhibit  a  degree  of  sensitivity  which 
roughly  proportional  to  their  activity.  Thus,  the  essential  testicu 
and  ovarian  cells  and  those  of  the  skin,  which  are  constan 
renewing  themselves,  are  among  the  most  sensitive  cells  in  1 
body. 

Constitutional  Effects  [of  [X-Ray  Treatment. — The  te 

“X-ray  sickness”  is  applied  to  the  “symptom  complex”  whi 
may  follow  the  application  of  X-rays  in  moderate  or  la] 
doses.  It  occurs  most  commonly  after  the  irradiation  of  t 
upper  abdomen,  but  it  may  also  occur  after  the  irradiati 
of  any  other  region  if  the  volume  of  tissue  exposed  has  be 
sufficiently  great.  In  its  lesser  degrees,  the  condition  is  chari 
terised  by  a  feeling  of  malaise,  headache  and  nausea.  Sev< 
degrees  are  accompanied  by  vomiting,  which  may  be  severe  a 
even  intractable.  In  the  worst  cases,  continued  vomiting  n 
lead  to  the  exhaustion  and  death  of  the  patient.  The  causati 
of  the  condition  is  obscure,  but  it  is  probably  in  the  nature  o 
protein  poisoning  due  to  the  liberation  of  the  products  of  c< 
destruction.  The  condition  in  its  milder  forms  is  treated  by 
exhibition  of  gastric  sedatives  such  as  bismuth  and  hydrocya 
acid,  or  tincture  of  iodine.  In  the  more  severe  degrees,  chlorbr 
or  even  morphine  may  have  to  be  given.  In  the  worst  cas 
benefit  has  been  claimed  from  the  infusion  of  normal  saline  into 
veins. 

X-ray  sickness  successfully  treated  with  liver  extract  intramuscularly,  f: 
1  to  4  ml.  (1  ml.  usually  sufficient).  The  effect  lasts  2  days. — J.  H.  D.  Webs 
Brit.  med.  J.,  i/1934,  15. 

Effects  of  Radiations  on  Normal  Tissues 

Skin.  After  a  sufficient  dose  of  radiations  has  been  appliet 
the  skin,  an  erythema  or  reddening  is  observed.  This  redden 
appears  only  after  a  latent  period  of  several  days  has  elapsed, 
latent  period  varies  with  the  quality  of  the  ray,  being  shorter  v 
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he  softer  rays,  i.e.  those  of  longer  wave-length,  and  longer  with 
he  harder  rays,  i.e.  those  of  shorter  wave-length.  The  minimum 
atent  period  is  a  few  days,  while  the  maximum  may  be  3  or  even 
)  weeks.  The  erythema  varies  with  the  dose  applied,  from  a  faint 
)ink  colouration  to  a  darx  bluish-red,  and  its  limits  follow  exactly 
n  shape  and  extent  the  area  to  which  the  rays  have  been  applied. 
Hie  appearance  of  the  erythema  is  accompanied  by  epilation,  but 
mless  very  large  doses  have  been  given  so  as  to  produce  destruction 
>f  the  hair  follicles,  regrowth  of  the  hair  is  constant.  The  erythema 
>asses  off  after  a  few  days  and  is  followed  by  pigmentation  and 
>y  desquamation  of  epithelium.  With  larger  doses,  blisters,  bulla? 
nd  even  deep  ulcers  may  be  produced;  the  latter  are  extremely 
>ainful,  show  little  tendency  to  heal,  and  may  even  prove  fatal, 
^ate  changes  in  the  skin  may  occur  after  intensive  irradiation, 
ven  after  an  interval  of  months  or  years .  These  include  telangiec- 
ases  and  ulcerations,  which  may  be  very  intractable.  Permanent 
iamage  to  the  skin,  in  the  form  of  thickening  and  abnormalities 
>f  pigmentation,  is  not  uncommon. 

The  dosage  required  to  produce  these  various  degrees  of 
eaction  is  well  known  and  can  easily  be  repeated,  and  a  unit  has 
>een  formulated  using  a  moderate  grade  of  erythema  as  a  standard, 
rhis  is  known  as  the  “Erythema  Dose”  (E.D.)  or  the  “Unit 
5 kin  Dose”  (U.S.D.). 

Blood .  All  the  formed  elements  of  the  blood  are  affected  by 
adiations.  Of  these  the  leucocytes  are  most  affected,  especially 
he  lymphocytes.  The  red  cells  and  haemoglobin  are  only  severely 
iffected  in  cases  in  which  some  degree  of  anaemia  exists  at  the 
commencement  of  the  radiation  treatment. 

Mucous  Membranes.  The  mucous  membranes  of  the  mouth, 
hroat,  intestine,  bladder  and  rectum,  may  all  undergo  inflam- 
natory  changes  after  intensive  irradiation.  These  changes  present 
he  ordinary  characteristics  of  inflammations  affecting  these 
arious  organs.  They  are  frequently  produced  in  the  treatment 
>f  malignant  disease,  and  if  the  dosage  has  been  correctly  gauged 
hey  are  only  transient. 

Generative  Organs.  Sterilisation  may  be  produced  in  both 
dale  and  female  as  a  result  of  exposure  to  X-rays  or  radium, 
ither  for  therapeutic  purposes,  or  from  accidental  exposure 
ver  a  long  period  in  the  course  of  employment.  In  either  type  of 
ase,  the  condition  is  curable,  at  least  in  a  proportion  of  cases. 

Lungs.  Severe  damage  to  the  lungs  can  be  caused  by  X-rays, 
.'his  damage  takes  the  form  of  an  acute  pneumonic  condition,  or 

chronic  fibrosis  with  bronchiectases.  These  injuries  were 
armerly  fairly  common  after  the  treatment  of  malignant  disease 
i  the  breast,  but  with  the  use  of  modern  technique  in  treatment 
hey  are  now  rarely  seen. 

Nervous  System.  The  nervous  systems,  both  cential  an 
eripheral,  are  very  insensitive  to  X-rays,  and  are  not  apprecia  y 
fleeted  by  clinical  dosage. 
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The  Treatment  of  Radiation  Effects. — For  the  eryther 
of  the  skin  little  treatment  is  required.  Irritation  may 
allayed  by  a  simple  starch  powder  during  the  treatment,  a: 
by  a  zinc  oxide,  bismuth  and  starch  powder  after  the  tres 
ment.  Preparations  containing  heavy  metals  must  not  be  us 
during  the  treatment,  since  the  secondary  radiations  produc 
from  them  may  cause  severe  damage.  For  blisters  and  sm 
bullas,  Cycloform  ointment  5%  may  be  employed;  or,  wh 
larger  areas  of  skin  are  involved,  flavine  in  paraffin  1/4000  m 
be  used,  but  spirit  must  not  be  used  in  making  up  this  preparatic 

Treatment  of  Late  X-ray  Effects.  Late  X-ray  effects  are  of  great  rari 
T elangiectases  may  occur  from  1  to  3  years  after  X-ray  treatment  (less  frequen 
with  radium).  Other  effects  are  atrophy  of  the  skin,  thickening  of  the  skin,  si 
cracks,  benign  or  malignant  neoplasms,  late  ulcerations,  and  acute  inflammati 
of  the  subcutaneous  tissues;  the  treatment  of  the  last  two  conditions  is  comph 
rest  and  protection  of  the  part,  even  immobilisation  in  plaster — in  the  early  sta| 
a  vaccine  from  a  culture  of  the  organisms  might  give  rapid  recovery.  Telangi* 
tases  are  sometimes  removed  by  high  frequency  or  the  static  machine;  cracks 
the  nails  yield  to  a  cellulose  solution;  wTarts  can  be  treated  by  paring  or  rubbi 
down  with  emery  paper. — Brit.  med.  J.,  ii/ 1 932,  1116. 

Desitin-Rontgensalbe.  An  ointment  with  a  basis  of  pure  cod-liver  c 
Very  effective  for  the  treatment  of  late  X-ray  effects,  such  as  relief  of  the  tightn> 
of  the  skin  and  the  unpleasant  cracks. — Stanley  Melville,  Brit.  med.  J.,  ii/ 1 9- 
1116. 

X-Ray  Dosage. — Various  methods  have  been  used  for  tl 
measurement  of  X-rays.  Of  these  all  are  now  obsolete  with  tl 
exception  of  the  ionisation  methods.  The  latter  depend  upon  tl 
effects  of  X-rays  on  the  electrical  conductivity  of  the  air,  the  £ 
becoming  ionised  and  consequently  conductive  of  electricity  to* 
degree  which  is  dependent  upon  the  intensity  of  the  source 
the  radiation. 

The  method  devised  by  Dr.  Sievert,  Director  of  the  physical  laboratories 
Stockholm,  Radium  Lemmet,  consists  in  the  use  of  small  spherical  elect 
condensers,  charged  from  a  suitable  source,  which  are  introduced  into  bo 
cavities,  the  charge  being  determined  before  introduction  and  after  exposr 
to  the  radiations  in  situ.  The  use  of  a  delicate  electrometer  is  entailed,  but  t 
individual  condensers,  after  withdrawal,  can  be  packed  and  sent  to  the  physi 
laboratory  for  measurement. — Brit.  med.  J.,  ii/ 1 932,  1062. 

One  other  method  of  measurement  of  X-rays  may  be  mentione 
as  it  is  still  sometimes  used  in  this  country.  It  depends  upon  t 
effect  of  X-rays  in  changing  the  colour  of  barium  platino-cyani< 
from  apple-green  to  russet-brown,  this  change  occurring  after 
given  dose  of  X-rays  has  been  administered.  The  barium  platin 
cyanide  is  coated  upon  small  discs  of  pasteboard  which  can 
exposed  at  a  given  distance  from  the  source  of  the  X-rays.  Tl 
was  one  of  the  earliest  methods  of  X-ray  dosage  measurement 
be  introduced,  and  is  associated  with  the  names  of  Sabourai 
and  Noire. 

The  modern  unit  of  X-ray  dosage  is  the  international  “r”  un 
The  value  of  this  unit  in  terms  of  biological  effect  varies  somewf 
with  the  method  of  measurement  and  the  quality  of  the  ray.  Wi 
rays  produced  at  180  kv.  and  a  0-5  mm.  Cu  filter,  the  Eryther 
Dose  is  equivalent  to  650  “r.” 
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Other  units  that  may  be  mentioned  are  the  “H”  unit  (Holznecht) 
and  the  “B”  unit  (Sabouraud  and  Noire),  but  these  are  only  of 
historical  importance. 

Complete  series  of  estimations  of  X-ray  and  radium  dosage  at 
various  depths  in  the  body  under  various  conditions  have  been 
prepared,  and  are  used  in  the  treatment  of  deep-seated  disease. 

A  very  small  margin  exists  between  the  dose  which  will  determine  a  cure  and 
the  dose  which  will  provoke  an  injury.  Daily  examination  of  patients  is  necessary: 
modification  of  the  normal  tissues  and  of  the  general  condition  by  X-ray  treatment 
sometimes  appears  so  quickly  that  it  is  often  necessary  to  diminish  the  daily  dose 
ar  the  size  of  the  fields  in  the  course  of  treatment.  There  is  no  fixed  method 
Df  treatment  but  a  simple  clinical  treatment  for  each  individual  patient  and  for 
the  special  type  of  tumour. — ’Henri  Coutard,  Lancet,  ii/ 1 934,  1. 

Technique.  X-rays  of  all  available  qualities  are  used  in 
treatment.  For  the  treatment  of  skin  diseases,  soft  rays  are  used 
produced  at  70  kv.  to  1 00  kv.  with  no  filter  or  with  a  light  filter,  e.g. 
1  or  2  mm.  of  Al.  In  the  treatment  of  conditions  which  are  fairly 
superficial  but  which  still  require  a  ray  of  some  penetration, 
higher  kilovoltages  (e.g.  150  kv.)  with  a  heavier  filter  (e.g.  5  mm. 
Al)  are  used.  The  effect  of  the  filter  is  to  absorb  the  unwanted, 
[ess  penetrating,  portion  of  the  beam.  In  the  treatment  of  deep- 
seated  lesions  and  of  most  cases  of  malignant  disease,  the  hardest 
rays  obtainable  are  used,  produced  at  200  kv.  or  more,  filtered 
with  1  mm.  or  more  of  Cu.  In  these  conditions,  hard  rays  are 
ased  not  only  because  of  their  penetrating  power,  but  also  because 
it  is  believed  that  the  shorter  wave-lengths  have  a  more  destructive 
effect  on  the  cancer  cell. 

X-Ray  Tubes  for  Internal  Use.  The  British  Thomson-Houston  Company 
s  the  assignee  of  a  tube  patented  by  Coolidge  for  cavitary  therapy.  A  very  small 
cathode  wire  is  enclosed  in  a  focussing  cup  mounted  in  a  fairly  large  metal 
cylinder,  tapering  to  a  small  metal  cylinder  at  the  end  of  which  is  a  heavy  anode 
carrying  a  target  set  at  45  degrees.  The  rays  are  filtered  through  a  window  of 
dxrome  nickel  steel.  The  tube  is  water  cooled.  A  similar  device  made  by  the 
Siemens  Company  is  being  tried  in  Germany.  The  rays  are  stated  to  be  well 
derated  and  no  burns  have  been  seen.  A  white  scab,  similar  to  that  produced 
jy  radium,  is  produced  after  a  time  on  the  surface  of  the  tumour.  I  his  type  d 
ube  is  advocated  for  applying  large  doses  to  the  parametria  and  pelvic  wall  — 
3 rit.  med.  J .,  ii/ 1 932,  764. 

The  900,000  volt  Cascade  X-ray  at  the  New  York  Memorial  Hospital  equals 
n  radiation  600  g.  of  radium  (the  total  world  supply).  The  rays  pierce  h 
nches  of  lead.  In  general,  the  denser  the  part  the  higher  the  voltage  used. 


Treatment  by  Radium.  The  radium  is  used  in  the  form 
)rm  of  the  bromide  or  sulphate,  but  the  strength  of  the  applica- 
ons  is  expressed  in  terms  of  radium  element,  so  as  to  procure 
niformity.  It  is  put  up  in  metal  containers  which  also  act  as 
Iters.  The  thickness  of  the  containers  is  in  the  great  majority 
f  cases  sufficient  to  remove  the  alpha  and  beta  rays,  eaving  on  y 
le  gamma  ravs  for  the  purposes  of  the  treatment,  a  t  ougi  e  a 
tys  are  still  occasionally  used  in  treatment.  A  thickness  of  0-6 
Lm.  of  platinum  is  sufficient  for  practical  purposes  to  remove 
Le  beta  radiations.  Thicknesses  of  1  mm.  or  even  more  are, 
Dwever,  sometimes  used,  the  effect  of  which  is  o  rem  p 
:  the  softer  or  less  penetrating  gamma  radiation. 
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Radium  Containers  in  current  use  comprise  Tubes,  Needles,  Plaqu 
and  Cells. 

Tubes.  These  are  of  platinum,  hermetically  sealed,  usually  1  mm.  thic 
Any  additional  screenage  can  be  added  by  enclosing  in  capsule  screens. 

10  mg.  tube  is  often  of  about  the  following  dimensions:  total  length  20-7  mrt 
external  diameter  2-95  mm.,  length  15  mm.  Tubes  of  all  sizes  are,  however,  use 

Needles  are  cylindrical,  with  an  eyelet  hole  at  one  end  and  either  a  conic 
or  triangular  trocar  point  at  the  other.  They  are  usually  of  platinum,  with 
percentage  of  iridium  for  strength,  10%  for  the  body  of  the  needle  and  25% 
the  point.  The  thickness  of  wall  varies  between  0-5  mm.  and  1  mm.  and  ev« 
more.  (See  also  Screens  infra.)  By  embedding  a  number  of  these  needl 
containing,  e.g.,  1  to  3  mg.,  cross-fire  effect  is  produced.  “ Linear  intensity ” 

a  new  factor,  conveying  the  amount  of  radium  per  unit  length  of  the  needl 
Some  hold  that  0-6  mg.  per  cm.  length  of  needle  is  a  safe  maximum.  Standa: 
dimensions  are  now  in  use,  e.g.,  for  a  1  mg.  platinum  needle:  total  leng 
26-5  mm.,  external  diameter  T6  mm.,  length  of  chamber  15  mm.,  eyelet  5  mrr 
point  and  screw  6-5  mm. 

Needles  can  be  converted  into  tubes  for  use  in  cavities,  and  into  plaques  f 
surface  use,  by  means  of  suitable  applicators. 

Needles  are  now  often  made  by  packing  standard  small  platinum  cylinde 
into  an  external  platinum  case.  This  ensures  more  even  distribution  of  the  radi 
active  materials  and  greater  accuracy  of  amount.  Materials  having  a  met 
atomic  weight  about  equal  to  that  of  copper  give  best  secondary  [3  radiatio 

For  holding  needles  in  position  for  surface  irradiation  so  that  the  radium 
at  a  constant  distance  from  the  skin,  e.g.  of  the  neck,  some  medium  is  necessa 
which  can  be  moulded  to  the  part.  The  material  most  commonly  used  for  tf 
purpose  is  Columbia  wax,  containing  beeswax  100  g.,  hard  paraffin,  m.pt.  62 
100  g.,  pine  sawdust  20  g.,  melted  on  a  water-bath,  and  poured  into  trays  of  tl 
required  depth.  The  sawdust  sinks  to  the  bottom,  giving  a  finely  granul 
lower  surface  which  is  applied  to  the  skin.  (See  Ward  and  Smith,  p.  164.) 

Plaques.  For  surface  use,  employing  the  soft  (3  rays,  Monel  metal  containii: 
about  67%  nickel,  28%  copper,  and  5%  other  metals,  is  used.  The  radium 
spread  in  the  shallow  portion  and  fixed  in  position — over  this  is  a  face  of  the  san 
metal  0-1  mm.  thick.  This  absorbs  approximately  50%  of  the  primary  (3  radi 
tion.  The  apparatus  is  therefore  durable  and  uniform  and  supersedes  varnish 
and  vulcanite.  Monel  plaques  may  be  square,  round,  oblong  or  oval.  “Doub 
strength”  plaques  contain  10  mg.  of  radium  element  per  sq.  cm.,  “full  strengtf 
5  mg.,  and  “half  strength”  2-5  mg. 

Cells  are  similar  to  tubes,  but  generally  without  an  eyelet,  and  may  be  used  f 
minute  amounts  for  building  up  applicators  of  desired  radium  content. 

The  tenn  “Applicator”  is  now  employed  to  cover  various  devices  holdir 
the  container  in  therapeutic  use. 

Sheath  Needles  are  similar  to  ordinary  needles,  but  the  points  are  screw* 
into  the  shaft  and  hence  removable.  One,  two,  or  more,  “removable  celk 
may  be  inserted. 

Flat  Applicators  for  Needles  are  of  brass  or  German  silver.  These  ha 
windows  and  are  made  for  holding  2  to  6  needles. 

Needle  Introducers ,  Prostatic  Applicators ,  Uterine  Sounds  at 
Applicators  for  Antrum,  Rectal ,  Vaginal  and  Oesophageal  use  a 

also  available. 

Screens  of  Lead  of  various  thicknesses  are  used,  e.g.,  1  mm.  thick,  cover 
with  rubber,  allow  practically  only  y  rays  to  pass. 

Lead  /r,  to  |  mm.  permits  the  “hard  beta”  rays  to  pass  as  well  as  the  gamrr 

Silver  1  mm.  absorbs  99%  of  the  hard  (3  rays  and  Brass  1-3  mm.  absor 
the  same  amount.  When  the  aim  is  to  utilise  (3  rays,  the  duration  is  relatively 
short  that  the  y  ray  effect  is  wanted.  Screens  are  necessary  to  cut  off  the  ^  ra 
because  of  their  greater  action  on  the  superficial  structure. 

Platinum  |  mm.  screens  off  99-9%  of  the  primary  [3  rays  and  enables  t 
use  of  all  y  rays. 

Gamma  radiation  acts  by  dissolution  and  absorption,  while  beta  radiati 
acts  by  destruction  through  necrosis,  with  consequent  suffering  to  the  patiei 
The  importance  of  adequate  screening.— Sir  C.  Gordon-Watson  and  Stanfo 
Cade,  Lancet,  i/1929,  634. 

The  therapeutic  effect  of  the  gamma  rays  is  due  to  the  high  speed  electrc 
they  set  free  from  the  tissues,  chiefly  as  “recoil  electrons.” 
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The  methods  of  radium  therapy  are  divisible  under  three 
headings: — (1)  Interstitial  therapy;  (2)  Short  distance  surface 
therapy;  (3)  Telecurie  or  “Radium  Bomb”  therapy. 

In  interstitial  therapy  the  needles  containing  the  radium 
are  inserted  directly  into  the  tissues  containing  the  lesion  to  be 
treated. 


In  surface  therapy  the  radium  is  used  in  the  form  of 
plaques  of  various  shapes  and  sizes,  which  are  placed  upon  the 
skin  or  at  a  short  distance  from  it  (a  few  mm.  to  from  2  to  3  cm.). 

In  telecurie  therapy  large  masses  of  radium  ( 1  to  5  grammes  or 
more)  are  used  at  a  distance  of  several  centimetres  from  the 
surface. 

In  1933  a  special  Radium  Conference  appointed  by  the  Royal  Colleges  of 
Physicians  and  Surgeons  reported  that  there  was  a  field  of  usefulness  for  radiation 
from  massive  units  of  radium  and  recommended  that  a  radium  unit  containing 
not  less  than  5  g.  of  radium  element  be  established.  5  g.  of  radium  having  been 
loaned  by  the  Union  Minitre  de  Haut-Katanga  for  the  purposes  of  this  research, 
with  the  promise  of  a  further  5  g.  if  necessary  at  a  later  date,  a  representative 
governing  body  of  seven  members  was  formed  to  organise  the  research,  the 
location  being  the  London  Radium  Institute  (see  Brit.  vied.  J.,  i/1933,  28; 
ii/1933,  121). 

Effects  of  Radium  on  the  Tissues.  These  are  not  dissimilar  from  those 
described  for  X-rays. 

Post-radiation  care.  Full  therapeutic  effect  is  not  seen  till  2  months  after 
treatment  and  during  that  time  there  may  be  lassitude  and  anorexia,  and,  when 
large,  highly  cellular  tumours  are  resolving  rapidly,  considerable  constitutional 
disturbance.  Transient  oedema  of  the  skin  develops  a  week  after  completion  of 
treatment,  developing  into  a  well-marked  erythema,  vesication,  and  even  super¬ 
ficial  ulceration,  which  does  not  subside  for  6  or  8  weeks,  and  during  this  time 
a  soothing  local  dressing  must  be  used.  After  treatment  of  the  mouth  and  upper 
air  passages  there  is  oedema  and  inflammation  of  the  mucous  membrane  during 
the  week  following,  the  tongue  later  becoming  coated  with  a  yellowish  diphtheroid 
membrane,  under  which  healing  takes  place.  During  this  time  (about  8  weeks), 
the  mouth  should  be  irrigated  at  least  six  times  a  day,  and  smoking,  condiments 
and  sauces  should  be  avoided.  After-care  of  carcinoma  of  the  cervix  should  be 
undertaken  on  the  same  general  principles.  If  efficient  douching  is  not  under¬ 
taken  an  adhesive  vaginitis  forms  in  the  upper  half  of  the  vagina.  Roy  Ward, 
Practitioner,  ii/1933,  513. 

DISEASES  TREATED  BY  RADIATIONS  (X-Rays  and  Radium) 

T)  Non-malignant 

Acne.  Good  results  are  obtained  by  X-ray  treatment,  small  doses  being 


Actinomycosis.  When  localised,  this  condition  is  often  successfully  treated 
r  X-rays  in  association  with  the  oral  administration  of  iodine.  arge 

AcuCteSInflammatory  Conditions.  Resolution  of  these  conditions  is  often 
sisted  by  the  application  of  small  doses  of  X-rays  at  intervals  of  several  days. 

Of  855  cases  of  inflammatory  affections,  including  boils,  efyslPe!a®» 

rusitis,  mastitis,  orchitis,  epididymitis,  otitis  media,  etc.,  doubtful  and 

>ses  of  X-ravs  76%  were  cured  without  operation,  19 /Q  were  doubtful,  and 
rterifailuS.  Dosage  recommended:  10%  to  20%  oi  the  erythema  dose^and 
posure  limited  to  a  few  minutes  at  intervals  of  to  y  .  349 

obably  due  to  excessive  dosage.  A.  Plichet,  Pr.  me  .,  Q£  s*man 

Amenorrhcea.  Good  results  have  been  claimed  fiom  PP 

ses  of  X-rays  to  the  ovaries  and  pituitary  gland.  pcnpriallv  when  the 

Arthritis.  Considerable  relief  may  often  be  obta  ,  H  |  weekly  in 

sease  is  recent  and  is  mainly  pen-articular.  The  rays  are  applied  weeaiy 

Corns  adnOdSCALL0S.TlES.  Excellent  results  are  obtained  by  the  application  of 
■ge  localised  doses  of  X-rays  or  gamma  rays. 
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Eczema.  Sub-acute  and  chronic  cases  are  suitable  for  X-ray  treatm« 
Complete  relief  may  be  obtained,  but  recurrence  is  common.  One  or 
sittings,  with  moderate  dosage,  may  be  all  that  is  required. 

Exophthalmic  Goitre.  Good  results  are  obtained  by  the  application 
moderate  doses  of  X-rays  to  the  neck  weekly. 

X-ray  therapy  should  be  given  a  trial  in  the  large  majority  of  cases,  the  res 
considered  at  3-monthly  intervals,  and  those  not  showing  adequate  improvem 
sent  for  surgical  treatment.  In  patients  who,  for  financial  or  other  reasc 
cannot  face  more  than  a  short  absence  from  active  life,  an  operation  seems 
treatment  of  choice. — C.  S.  D.  Don,  Brit.  med.  J.,  i/1934,  748. 

It  is  equally  an  exaggeration  to  say  that  either  X-rays  or  surgery  is  the  tr< 
ment  of  choice.  Neither  method  effects  a  cure  but  both  have  their  place, 
favour  of  surgery  however,  it  should  be  said  that  the  results  are  obtained  a 
fraction  of  the  time  required  by  radiological  treatment. — G.  Keynes,  Brit,  n 
J.,  i/1933,  673. 

Hodgkin’s  Disease  (Lymph adenoma).  This  disease  is  incurable,  but 
local  glandular  swellings  respond  well  to  moderate  doses  of  X-rays;  altho' 
recurrence  is  the  rule,  life  may  be  prolonged  for  several  years. 

In  most  cases  of  Hodgkin’s  disease  and  lymphosarcoma,  rays  of  medi 
wave-length  are  distinctly  preferable.  Lymphoid  cells  are  so  sensitive  to  irrac 
tion  that  a  moderate  quantitative  dose  of  rays  generated  at  135  to  140  p 
kilovolts  and  filtered  through  4  or  6  mm.  of  platinum  (depending  on  whet 
the  nodes  irradiated  are  in  the  subcutaneous  tissues  or  in  the  mediastinum 
abdomen)  is  sufficient  to  induce  marked  regression  of  the  hyperplastic  noc 
Exposure  of  many  areas  to  rays  of  this  quality  may  be  repeated  several  tis 
without  undue  risk,  wffien  the  intervals  between  courses  of  treatment  are  a  ma 
of  months.  The  effect  of  treatment  is  rapid  reduction  in  size  of  the  enlar 
lymph  nodes  in  the  irradiated  regions,  dyspnoea  is  often  relieved  within  a 
days,  and  gastro-intestinal  disturbances  rapidly  subside.  Treatment  may 
be  so  effective  in  the  advanced  stages.  Even  if  the  treatment  does  not  not£ 
prolong  the  life  of  the  average  patient,  it  controls  the  manifestations  of 
disease  and  relieves  the  symptoms. — A.  U.  Desjardins,  J.  Amer.  med.  A 
ii/ 1 932,  1233. 

Keloid  Scars.  Excellent  results  are  obtained  by  the  application  of  full  dc 
of  X-rays  or  radium,  sharply  localised  to  the  region  of  the  scar. 

Leuk/emia.  The  chronic  forms  of  this  disease  respond  well  to  X-ray  tr* 
ment  applied  to  the  spleen,  and  the  blood-picture  may  be  restored  to  an  apprc 
mately  normal  condition.  Recurrence  is  the  rule  after  a  variable  numbei 
months,  when  temporary  success  may  again  be  obtained  by  repeating  the  tr« 
ment.  The  disease  is  invariably  fatal,  although  its  course  may  be  prolonged 
several  years. 

Menorrhagia.  This  condition  can  be  cured  by  X-rays  applied  to  the  ova 
in  sufficient  doses  to  cause  sterilisation.  The  best  subjects  for  treatment 
those  in  whom  menorrhagia  occurs  at  the  menopause,  when  the  X-rays  are  u 
to  expedite  the  natural  atrophy  of  the  ovarian  cells.  Except  in  cases  of  extrt 
urgency,  X-rays  should  not  be  applied  to  the  ovaries  during  the  child-bearing  j 

Radium  is  of  great  value  in  uterine  haemorrhage.  One  application  of  radi 
element  to  the  interior  of  the  uterus  for  24  hours. — P.  C.  Fenwick,  Brit.  med. 
i i/ 1929,  455. 

Myoma  Uteri.  This  condition  is  treated  on  the  same  lines  as  those 
menorrhogia. 

Neuralgia.  Relief  is  often  obtained,  especially  in  the  trigeminal  and  p 
herpetic  varieties,  by  the  application  of  weekly  doses  of  X-rays  to  the  Gassei 
ganglion  and  the  posterior  nerve  roots  respectively. 

Pruritus.  This  can  often  be  cured  by  the  weekly  application  of  small  d< 
of  X-rays. 

Psoriasis.  This  is  often  successfully  treated  by  X-rays,  especially  in  c; 
which  are  not  of  long  standing.  Recurrence  is  frequent,  but  a  complete  ( 
may  be  obtained.  Moderate  doses  are  applied  at  intervals  of  several  days. 

Ringworm  of  the  Scalp.  X-rays  offer  the  only  means  of  a  complete  cur 
this  condition.  Sufficient  dosage  must  be  applied  to  the  scalp  at  one  sittini 
produce  complete  epilation. 
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Sycosis.  In  this  condition  also,  a  cure  may  be  obtained  by  producing  complete 
:puation. 

Syringomyelia.  Some  good  results  have  been  claimed  for  weekly  applications 
>f  moderate  doses  of  X-rays. 

Tuberculosis.  When  localised  to  glands,  joints  or  skin,  this  condition  may 
>ften  be  helped  by  the  application  of  small  doses  of  iX-rays  at  weekly  intervals. 

Tuberculosis  Meningitis.  Five  cases  in  children  completely  cured  by  deep 
v-ray  therapy,  employing  162  kilovolts,  4  ma.,  with0-25ofzincandupto  3  mm 
iluminium  filter,  150  to  200  r.  units,  with  a  focal  distance  of  34  cm.,  applied  to 
he  base  of  the  neck,  and  to  the  forehead  and  temporal  regions,  three  to  four 
.pplications  being  made  with  1  to  2  days  between  the  first  two,  and  3  to  4 
letween  subsequent  applications. — -Prof.  Z.  von  Bokay  (Hungary),  per  Lancet 
/1932,  894. 


( 2 )  Malignant .  A  malignant  growth  or  cancer  is  a  growth 
which  if  left  untreated  steadily  extends,  pressing  upon  and  eating 
iway  the  structures  with  which  it  comes  in  contact  and  eventually 
lestroying  life,  either  by  the  local  damage  it  causes  or  by  the 
ormation  of  one  or  many  secondary  growths  in  other  regions  of 
he  body.  The  two  main  varieties  of  cancer  are  carcinoma , 
irising  from  epithelial  or  covering  tissues,  and  sarcoma ,  arising 
fom  connective  tissues.  Many  varieties  of  carcinoma  and  some 
>f  sarcoma  can  be  destroyed  by  adequate  irradiation,  either  by 
X-rays  or  by  radium.  Often,  however,  even  though  the  local 
growths  can  be  destroyed,  secondary  deposits  are  subsequently 
liscovered  and  these  may  be  multiple  and  lead  to  the  death  of  the 
patient.  In  many  cases  the  best  result  is  only  obtained  by  a 
:ombination  of  X-rays  and  radium. 

When  X-rays  are  used  in  the  treatment  of  cancer,  only  the 
lardest  obtainable  rays  (i.e.  the  shortest  wave-lengths)  should  be 
imployed.  This  applies  equally  whether  the  growths  are  superficial 
>r  deep.  As  a  general  rule,  the  hardest  rays  obtainable  are  produced 
it  200,000  volts,  and  it  is  important  that  filtration  should  be  adequate 
not  less  than  1  mm.  of  copper). 


Radio-sensitivity  of  malignant  growths.  (1)  Highly  radio -sensitive 

growths  that  can  be  made  to  disappear  by  a  dose  of  radiations  producing  little 
r  no  damaging  effects  on  normal  tissues) — ( a )  small,  round-celled  and  lympho- 
ircoma;  ( b )  seminoma;  (c)  some  carcinomas  of  the  breast;  (d)  some  carcinomas 
f  the  ovary;  ( e )  certain  cerebral  tumours  medulloblastoma.  1  hese  should 
ivariably  be  treated  by  external  radiation,  X-rays  or  telecurie  therapy,  preferably 
'-rays.  (2 )  Moderately  radio- sensitive  (growths  which  can  only  be  destroyed 
y  a  dose  of  radiation  approaching  fairly  closely  the  maximum  tolerance  dose  of  the 
ealthy  tissues) — (a)  round-celled  sarcoma;  ( b )  endosteal  and  chondrosarcoma; 
:)  some  periosteal  sarcomas;  ( d )  most  carcinomas  of  the  breast;  (e)  carcinoma  o 
/e  prostate;  (/)  carcinoma  of  the  bladder;  (g)  certain  palatal  pharyngeal  and 
ryngeal  growths — lympho-epithelioma;  ( h )  hypernephroma;' (z)  carcinoma  o 
xe  cervix;  (j)  of  the  corpus  uteri;  (k)  of  the  ovary;  (Z)  of  the  1 ’ 
n)  of  the  lip ;  and  (n)  of  the  skin.  Interstitial  radium  is  best  for  this  group  whet¬ 
her  possible,  except  in  extensive  (carcinoma  of  skm)  or  maccessi  . 

'-rays,  or  X-rays  followed  by  radium  may  be  used.  (3)  R™**°-r(*** 
roivths. — (a)  Carcinoma  of  rectum;  (b)  cesophagus;  (c) 

haryngeal  carcinomas;  ( e )  some  carcinomas  of  the  breast,  (/)  esDeciallv 

f)  carcinoma  of  the  bronchi;  (h)  certain  metastases  in  cervical 
-ising  from  carcinoma  of  tongue;  ( i )  spindle-celled  sarc°  wu0ie  extent  of  the 
i  these  interstitial  radium  is  the  treatment  of  choice,  but :the- ^e\en^c°hieve 
-owth  must  be  thoroughly  barraged  and  with  full  do  g  •  ■  ii/1933  678. 

iore  than  some  degree  of  palliation.  W.  M.  Levi  ,  •  •  •  t  treated 

Cancer  of  the  Tongue,  Floor,  of  the  Mouth, ^  an  .  •  without  X-rays  to 
7  interstitial  radium  therapy  to  the  primary  growth,  with  or  wxthou  y 


te  cervical  gland  areas. 
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Cancer  of  the  Pharynx  and  Larynx  are  usually  best  treated  by  X-rays. 

Of  45  cases  of  lymphosarcoma  of  the  mouth  and  tongue  treated  by  X-ra 
17%  were  alive  both  after  5  years  and  after  7  years.  Of  46  cases  of  epithelioit 
of  the  tonsil  and  soft  palate,  28%  were  alive  after  5  years  and  17%  after  7  yea. 
Of  77  cases  of  epithelioma  of  the  larynx  28%  were  alive  after  5  years  and  27 
after  7  years. 

A  voltage  of  180  to  200  kv.  used,  a  filter  of  2  mm.  Zn,  3  mm.  Al,  1  cm.  woe 
a  milliamperage  of  4  and  a  distance  of  50  to  60  cm.  A  constant  potential  machii 
used  and  the  dose  measured  in  “r”:  for  radio-sensitive  tumours  the  depth-dc 
measured  from  3500  to  5000  r  and  for  radio-resistant  tumours  4000  to  500(! 
or  more.  Results  exactly  measured  by  biological  consequences — radio-epitheliu 
involving  complete  destruction  of  the  germinal  layers  of  the  mucous  membra, 
and  production  of  a  false  membrane,  destruction  being  complete  in  13  or  14  da;; 
and  the  lesion  healing  on  the  26th  day;  and  radio-epidermatitis,  involving  lc 
of  epithelial  layers  and  denudation  of  the  dermis,  appearing  in  26  to  28  da 
with  healing  1 5  days  later. 

Cure  of  cancer  by  X-rays  possible,  but  very  difficult  and  still  dangerous. 
Henri  Coutard  (Fondation  Curie,  University  of  Paris),  Lancet ,  ii/ 1 934,  401. 

Cancer  of  the  Oesophagus  has  recently  yielded  very  encouraging  resu 
treated  by  X-rays  by  a  method  introduced  by  Levitt  ( Proc .  Roy.  Soc.  Me 
1934). 

Cancer  of  the  Stomach  and  Intestinal  Tract  have  so  far  not  prov 
amenable  to  radiation  treatment. 

Cancer  of  the  Skin  is  very  successfully  treated,  either  by  X-rays  or  radiuit 
Treatment  must  be  intensive  and  repeated. 

Rodent  Ulcers.  99%  of  successful  results  in  early  rodent  ulcers  with  follow 
ing  technique.  (1)  Give  a  mild  erythema  dose  of  filtered  radium  y  rays  to  t 
whole  of  the  affected  area;  (2)  repeat  dose  after  6  weeks  if  naked  eye  evidence 
growth  remains,  and  if  necessary  a  third  curative  treatment;  (3)  give  tv 
prophylactic  doses  at  6  weeks  and  14  weeks  after  the  last  curative  dose.  Radiu 
or  radon  may  be  used  and  either  plaques  or  tubes,  but  tubes  are  better  adapte 
For  small  lesions  use  a  tube  containing  50  mg.  of  radium  with  a  filter  of  0-5  m: 
of  platinum;  the  tube  has  an  active  length  of  15  mm.  and  active  diameter 
4  mm.  and  is  covered  with  rubber.  In  oval  lesions  not  more  than  6  mm.  acre 
or  12  mm.  long,  the  tube  is  placed  exactly  over  the  lesion;  the  dose,  in  a  patie 
of  40  or  50,  is  from  65  to  70  minutes — the  raised  lesions  are  given  longer  than  t 
flat  ones.  For  circular  lesions  of  not  more  than  7  to  8  mm.  in  diameter  the  tube 
placed  for  35  to  40  minutes  in  one  direction  and  for  a  similar  time  at  right  angle 
In  older  patients,  the  dose  is  slightly  increased  and  in  younger  patients  diminishe 
In  larger  lesions  two  or  more  tubes  may  be  used  and  the  dose  reduced  som 
what. — N.  S.  Finzi,  Brit.  med.  J.,  ii/ 1 933,  137. 

Of  1773  cases  of  rodent  ulcer  treated  at  the  Radium  Institute,  77%  we 
definitely  cured.  Small  lesions  of  the  hypertrophic  and  flat  types  treated  1 
plaques,  using  beta  radiation  and  a  short  unscreened  exposure,  and  for  t 
larger  growths  gamma  radiation  in  the  form  of  surface  or  interstitial  radiatic 
— Roy  Ward,  Practitioner ,  ii/ 1 933,  501. 

Cancer  of  the  Lung  yields  a  very  small  percentage  of  palliative  results. 

Cancer  of  the  Womb  (Cervix  and  Body)  is  successfully  treated  by  a  cor 
bination  of  X-rays  and  radium. 

The  “Stockholm  technique,”  with  some  modifications,  is  that  genera 
used  in  this  country  for  treatment  of  cancer  of  the  cervix.  It  consists  of  placi: 
radium  (roughly  40  to  50  mg.)  into  the  cervix  and  body  of  the  uterus  and  into  t 
vagina  (60  to  70  mg.)  on  three  occasions  of  22  hours  each  with  an  interval  ol 
week  between  the  first  and  second  and  between  the  second  and  third,  the  fill 
used  being  1  -5  mm.  platinum  with  a  special  pessary  for  holding  the  radium. 
M.  Donaldson,  Brit.  med.  J.y  i/1934,  547. 

Cancer  of  the  Prostate  and  Testis  in  the  Male  gives  a  proportion 
good  results  when  treated  by  X-rays. 

Some  Tumours  of  the  Brain  are  amenable  to  X-ray  treatment. 

In  the  case  of  SARCOMATA,  the  result  of  treatment  is  determined  by  the  varie 
of  the  growth,  rather  than  by  the  site  of  its  occurrence.  Thus,  lymphosarcoi 
is  extremely  sensitive  to  X-rays  in  whatever  region  it  occurs,  while  a  fibi 
sarcoma  is  very  resistant. 

Sarcoma  of  Bone  yields  only  a  small  proportion  of  good  results  with  X-r 
treatment. 
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GENERAL  REFERENCES  TO  RADIATION  THERAPY 

(а)  Non-malignant 

Actinomycosis  well  treated  by  X-rays,  and  in  tuberculous  lesions  of  all  kinds 
the  greatest  success  has  been  attained — dosage  must  be  small  in  order  not  to 
destroy  the  tubercle — in  cervical  glands  one-sixth  of  an  erythema  dose  at  weekly 
intervals.  Acne  and  eczemas  respond  well  to  the  same  dosage.  In  enlarged  tonsils 
in  children,  X-ray  results  were  very  satisfactory.  Pelvic  inflammation  in  women, 
especially  when  due  to  tubercle,  could  be  cured,  and  ocular  inflammation  did 
well  with  small  doses. — J.  H.  Webster,  Brit.  med.  J.,  ii/ 1 932,  310. 

(б)  Malignant 

Results  obtained  with  a  4-gramme  “bomb”  at  the  Westminster 
Hospital. 

(1)  Proved  squamous-celled  carcinoma  of  the  buccal  mucosa,  floor  of  the 
mouth,  palate,  tonsil,  lateral  pharyngeal  wall,  pyriform  fossa,  and  extensive 
carcinoma  of  the  larynx  disappeared  in  toto  with  complete  healing. 

(2)  Cervical  and  inguinal  glands  secondary  to  squamous-celled  carcinoma, 
fixed  and  inoperable,  responded  in  certain  cases. 

(3)  Spheroidal-celled  carcinoma  of  the  breast,  unsuitable  for  surgery  or 
needling;  disappearance  of  primary  growth  and  axillary  glands;  inoperable 
tumours  retrogressed  to  permit  of  surgical  removal. 

(4)  Bone  sarcomata,  in  the  long  bones  and  vertebrae;  made  to  ossify  and 
replaced  by  apparently  normal  bone  tissues. 

The  best  form  of  bomb  would  be  one  containing  the  radium  only  during  the 
period  of  treatment,  as  there  is  no  haste  on  the  part  of  the  attendant  to  get  out 
of  the  treatment  room  and  the  bomb  can  be  placed  carefully  and  accurately  in 
position;  it  can  also  be  much  lighter  as  the  lead  upper  half  (required  for  protection 
of  attendant  making  adjustments)  can  be  removed. — H.  F.  Flint,  L.  G.  Grim- 
mett,  E.  R.  Carling  and  Stanford  Cad e,  Brit.  med.  J.,  i/1934,  653. 

Protection. — The  increasing  use  of  Radium  Beam  1  herapy  has  suggested 
some  experiments,  leading  to  the  conclusion  that  nurses  and  attendants  should 
not  remain  for  any  appreciable  time  at  distances  within,  say,  1^  metres  behind 
the  bomb,  2\  metres  from  the  side  of  it,  or  4|  metres  in  front  of  it  in  the  direct 
beam. — Brit.  med.  J .,  ii/1934,  952. 


Radiation  ( radium )  treatment  of  cancer  of  the  mouth  and  pharynx. 

The  greatest  advance  lies  in  the  development  of  mass  radiation  .  the  immediate 
results  obtained  surpass  anything  that  has  so  far  been  obtained  in  radium 
therapy.  It  has  reached  equality  of  status  with  surgical  excision  as  regards 
operable  cases  and  in  inoperable  cases  it  is  the  only  available  method  of  treat¬ 
ment.  A  statistical  survey  of  results  and  details  of  mass  radiation  treatment. 
Stanford  Cade,  Lancet ,  ii/ 1 933,  8. 


RADON,  or  radium,  emanation,  is  also  used  in  the  treatment 
of  malignant  disease.  Its  therapeutic  indications  and  the  radiations 
emitted  are  identical  with  those  of  radium  salts,  but  in  calculating 
dosage,  allowance  has  to  be  made  for  the  fact  that  the  intensity 
of  radiation  is  not  constant,  but  is  continuously  decreasing, 
falling  to  half  its  value  in  3*85  days.  In  the  complete  destruction 
of  n  millicnrie  of  radon,  y  rays  equivalent  to  132  mg.-hrs.  are 
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pass  through,  with  less  than  5%  of  beta  rays.  A  trocar  with 
special  cannula  is  used  for  implanting  the  seeds,  which  are  ir 
planted  about  2  cm.  apart.  While  customary  to  remove  see 
when  period  of  activity  is  over,  no  ill-effects  have  been  not* 
where  seeds  have  been  left  permanently  in  the  tissues.  Encoura 
ing  results  with  tumours  which  are  difficult  to  treat  by  oth 
methods.  The  initial  response  is  more  rapid  than  with  oth 
forms  of  radium  therapy.  The  local  reaction  is  brisk  in  sor: 
cases. — P.  Gosse  and  F.  E.  Chester-Williams,  Lancet ,  ii/ 1 928,  32 

Carcinoma  of  the  Breast.  Radon  seeds  are  implanted  into  the  tissu 
beneath  the  breast  in  such  a  manner  that  the  whole  of  the  breast  and  its  lympha 
drainage  is  exposed  to  a  uniform  radiation  sufficient  to  destroy  carcinoma  ce 
whether  in  the  tumour,  the  breast,  or  the  lymphatics.  About  100  seeds  z 
introduced,  each  containing  0-5  to  1  millicurie,  and  the  bulk  of  the  seeds  will 
in  the  fascia  covering  the  pectoralis  major.  By  inserting  the  rows  of  seeds  at  rig 
angles  a  kind  of  grid  of  seeds  is  formed  beneath  the  tumour.  Irradiation 
means  of  seeds  presents  immense  advantages  in  advanced  cases  and  elde: 
patients,  giving  results  at  least  as  good  as  those  from  amputation,  with  le 
inconvenience  and  no  disfigurement.  In  early  cases  it  may  be  used  with  co 
siderable  prospect  of  success.  To  avoid  skin  reaction  and  ulceration  the  whc 
of  the  breast  and  surrounding  region  should  be  covered  with  zinc  and  castor  « 
ointment,  removed  and  replaced  daily. — H.  S.  Souttar,  Brit.  vied.  J.,  i/1933,  81 
In  hopelessly  inoperable  cases  radon  seeds  are  preferable  to  any  other  form 
treatment. — J.  K.  Harper,  ibid.,  936. 

Carcinoma  of  the  (Esophagus  treated  by  radon  seeds.  Of  16  cases  treate 
1  was  alive  and  well  after  3  years,  2  lived  for  more  than  a  year,  1 1  obtain 
considerable  temporary  relief,  2  were  not  relieved,  and  3  were  able  to  remc 
gastrostomy  tube.  (Successful  operative  extirpation  is  a  virtual  impossibili 
and  operative  mortality  is  in  the  region  of  100%.) — T.  B.  Jobson  and  G.  ^ 
Steele,  Brit.  med.  J.,  i/1934,  233. 

Carcinoma  of  the  Uterine  Cervix.  Advanced  cases  once  doomed  to  c 
unaided  by  anything  more  than  palliation,  can  now  be  successfully  treated 
implantation  of  screened  radon  seeds.  Carcinoma  OF  the  Bladder  and  Prc 
tate  also  successfully  treated. — Joseph  Muir,  Lancet,  ii/ 1 929,  7. 

Some  patients  treated  with  X-rays  and  radium  with  no  results  recover 
after  a  single  application  of  radon.  Results  better  where  no  previous  treatme 
had  been  applied  and  where  the  intratumoural  method  of  treatment  is  applicab 
The  introduction  of  needles  is  advisable  only  where  the  tumour  is  sufficien 
large  and  is  not  closely  adjacent  to  the  bone;  best  results  in  cancer  of  the  tongi 
lip,  penis,  and  other  similar  organs,  but  the  application  of  masks  with  rad< 
gave  favourable  results  in  other  parts.  The  average  dose  for  superficial  app 
cation  or  filtration  through  2  mm.  of  lead  is  1  to  1  -5  med.  (millicuries  detruites 
decomposed  radon)  over  1  sq.  cm.  of  surface,  decreasing  this  for  large  art 
(100  sq.  cm.  or  more).  The  radon  is  usually  left  for  7  to  10  days. — M.  I.  Nen 
now  and  F.  S.  Grossmann, Brit.  J .  Radiol.  N.S. ,  June  1928,  187;  July  1928,  24 

Malignant  Disease  of  the  Upper  Air  and  Food  Passages.  Surgi 
removal  of  the  growth  should  be  undertaken  when  practicable.  The  lympha 
nodes  should  be  removed,  and  the  lymphatic  vessels  between  the  growth  a 
the  infected  nodes  irradiated,  preferably  from  within.  Where  possible,  t 
growth  to  be  irradiated  should  be  exposed.  The  introduction  of  a  number 
seeds  of  emanation  better  than  implantation  of  screened  tubes.  As  the  peripht 
of  the  growth  is  reached  the  emanation  dose  may  be  reduced.  10,  20  or  e\ 
more  seeds  are  buried.  The  seeds,  from  3  to  6  mm.  in  length  and  1  to  2  m 
in  thickness,  containing  a  dose  of  0*5  to  1  me.  of  emanation,  are  implant 
parallel  1  cm.  apart  and  become  encapsuled  or  slough  out. — Sir  W.  Millig 
Brit.  med.  J.,  ii/1926,  825. 

RELATIVE  VALUES  OF  SURGERY  AND  RADIATION 

In  a  discussion  at  the  International  Conference  on  Cancer,  London,  Jt 
1928,  G.  Rf.gaud  (Radium  Institute,  Paris),  said  that  radio-sensitivity 
cancer  was  extremely  variable.  Of  the  two  different  species  of  cancer  of 
cervix  uteri,  epidermoid  (a  stratified  pavement  epithelioma,  showing  structun 
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the  morphological  changes  or  manner  of  growth  peculiar  to  the  epidermis) 
and  glandular,  cures  by  selective  radiotherapy  had  been  obtained  only  in 
the  former,  due  apparently  to  the  activity  and  rhythm  of  division  on  the  one 
side,  and  the  secretory  function  on  the  other.  In  addition,  many  factors  inde¬ 
pendent  of  radio-sensitivity  influenced  the  results  of  radiotherapy,  e.g.,  extent 
of  primary  cancer,  its  distant  spread,  its  accessibility,  and  the  radio-resistance  of 
the  intervening  tissues  and  organs.  Ray  action  could  be  used  on  a  small 
neoplasm  where  it  was  out  of  the  question  in  a  more  extensive  one. 

Cancer  of  the  cervix  uteri.  M.  Donaldson  (St.  Bart’s.)  gave  the  following 
grounds  for  definitely  deciding  in  favour  of  radiation  as  against  hysterectomy — 
(1)  the  negligible  mortality  with  radiation,  (2)  statistics  of  survival-rate  in  no 
way  inferior,  (3)  with  improved  technique,  more  patients  will  seek  early  advice, 
with  consequent  improved  results,  (4)  it  will  bring  into  general  treatment  radio¬ 
therapy  in  incurable  cases,  (5)  it  will  encourage  the  younger  gynaecologists  to 
adopt  a  method  of  treatment  which  they  will  be  able  to  carry  out  more  success¬ 
fully  than  the  difficult  Wertheim’s  operation.  W.  P.  Healy  (New  York):  The 
most  important  determining  factors  in  prognosis  were  the  clinical  stage  of  the 
disease  and  the  radio-sensitivity  of  the  tumour,  and,  when  surgery  was  employed, 
early  diagnosis  and  the  degree  of  malignancy.  COMYNS  Berkeley  (London), 
gave  figures  relating  to  the  radical  operation.  He  considered  that  if  the  glands 
■yygj-g  carcinomatous  the  immediate  operative  mortality  was  raised  from  1 2  /0  to 
20-6%  Victor  Bonney  (London)  thought  a  five-year  survival  period  not 
enough — ten  years  should  be  taken  before  absolute  cure  was  claimed. 

Cancer  of  the  rectum.  Sir  C.  Gordon- Watson  described  his  method  of 
aonroach  by  open  operation  through  the  perineum,  with  radium  barrage  per 
vasinam  and  radium  in  bulk  in  the  lumen  of  the  rectum,  employing  radium  salt 
in  platinum  needles.  J.  P.  Lockhart-Mummery:  When  operation  is  performed 
under  the  most  favourable  conditions  the  mortality  is  about  3-5%  and  cures, 
on  a  five-year  basis,  are  50%.  The  best  method  of  treatment  is  operation; 
the  prospects  of  cure  are  good,  and  where  operation  is  possible  the  substitution 

of  radiation  is  not  justified. 

Cancer  of  the  breast.  Prof.  Burton  Lee  (Cornell  University):  Irradiation 
in  conjunction  with  conservative  surgery  had  justified  itself.  Other  speakers 
were  in  agreement  with  this  view. 

Cancer  of  the  buccal  cavity.  Douglas  Quick  (New  York):  Radium 

nreferabfe  to  X-rays.  Filtered  radon  “seeds”  employed  with  good  results, 
preferable  to  a  rdyh.  ,  f  no  vaiue.  Stanford  Cade  (London). 

Applicators  within  the  results  so  indifferent  that  those  obtained  by 

Surgical  treatment  h  g  operable  growth  the  choice  should  be  local 

and  subsequent  irradiation  of  the  scar. 

Medical  Research  Council’s  Report  on  the  Medical  Uses  q°* 

(i933.)  Data  collected  fmrTmalignant  disease 

by  s|gery  alone  and  43%  by 

radium  alone  In  1933  the  figures  were  respectively,  22-8  /„  and  5U  9 

Cancer  op'  the  Breast.  Results  obtained  -  Sfi  B^lomew  s  %%%*« 

£diomparJ with  those  of  operation  and  radium 
rXcVER  OP  THE  CERVIX.  The 

ment  in  the  ratio  of  early  cases.  Treatment  is  by  n  ercav  y  ^  ^  ^ 

Cancer  of  the  buccal  ca^ty-  .if/’TnmrstitSl  ot  by  means  of  larger  units 
most  radium  clinics  by  radium,  ems  an  even  balance  of  opinion  and 

externally;  with  regard  to  glands  there  improvement  in 

practice  between  surgical  removal  “d  radiation.  ^  ^  of  radon  seeds 

TsZtead  of  4aof3  me.  eachUhroughout  the  length  of  the  growth.-Bnt.  med.  J., 
’^CANCER  OF  THE  TONGUE.  The raded^romtf^ 
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cases  were  treated  by  surgery  alone  than  by  radium  alone,  while  radiation  tre 
ment  of  some  kind  entered  into  the  therapeutic  measures  adopted  in  67-5% 
all  cases. — “The  Medical  Uses  of  Radium,”  Spec.  Rep.  Ser.  med.  Res.  Cou 
Bond.,  No.  174,  1932;  Brit.  med.  J.,  ii/ 1 932,  893. 

Five-year  results  (Middlesex  Hosp.)  equal  or  excel  those  of  operation,  b 
combination  of  radiation  with  operation  may  double  the  percentage  of  five-yit 
surgical  cures.— J.  H.  Douglas- Webster,  Brit.  med.  J.,  ii/ 1 932,  47. 


ELECTROTHERAPY 

THE  USE  OF  GALVANIC,  FARADIC  AND  SINL 
SOIDAL  CURRENTS  FOR  THE  TREATMENT 

OF  DISEASE 

For  the  diffusion  of  the  knowledge  of  the  uses  and  capabiliti 
of  electricity  as  applied  to  medicine,  we  have  to  thank  the  la 
Dr.  Lewis  Jones,  Medical  Officer  in  the  Electrical  Departmeu 
of  St.  Bartholomew’s  Flospital,  London.  Owing  to  his  researche 
we  are  now  able  to  realise  that  the  physiological  and  therapeut 
effects  of  electricity  are  the  consequence  of  certain  chemical  ar 
physical  changes,  either  ionic  or  thermal  in  character,  that 
brings  about  in  the  body  tissues.  Although  there  are  still  mar 
gaps  in  our  exact  knowledge  of  the  links  in  the  chain  of  even 
which  connect  the  application  of  electricity  and  its  therapeut 
results,  we  know  enough  to  justify  us  in  believing  that  it  is 
rational  and,  if  properly  applied,  a  very  valuable,  method  c 
treatment. 

If  we  immerse  two  copper  wires  leading  from  the  poles  of 
galvanic  battery  in  a  solution  of  either  sodium  chloride,  sodiui 
hydroxide  or  hydrochloric  acid,  without  the  wires  touching  eac 
other,  the  ions,  which  had  previously  been  moving  about  in  r 
particular  direction,  now,  under  the  influence  of  the  electn 
motive  force  (E.M.F.)  of  the  battery,  migrate  in  an  order 
manner  in  definite  directions — those  ions  with  positive  charg< 
(kations)  migrate  away  from  the  positive  pole  (anode)  and  mal 
their  way  towards  the  negative  pole  (kathode) — those  wil 
negative  charges  (anions)  migrate  towards  the  positive  pole  < 
the  battery  (anode). 

When  the  positively  charged  kations  and  the  negatively  charge 
anions  reach  the  negative  and  positive  poles  respectively,  th< 
lose  their  electric  charges  and  become  free  unelectrified  atom 
and  chemical  caustics  are  formed. 

The  ions  in  the  tissue  fluids,  in  which  the  most  numerous  ioi 
are  those  of  chlorine  and  sodium,  can  likewise  be  made  to  migra 
and  form  new  chemical  compounds  at  the  electrodes.  The 
chemical  compounds  are  alkaline  at  the  negative  electrode,  and  ac 
at  the  positive  electrode,  if  it  be  made  of  platinum,  but  neutral 
the  positive  electrode  be  made  of  zinc  or  copper. 

Sodium  hydroxide  and  hydroxyl  ions,  hydrochloric  acid  ar 
hydrogen  ions,  zinc  chloride  and  zinc  ions,  and  copper  chlork 
and  copper  ions  are  all  caustics.  The  use  of  the  galvanic  currei 
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for  the  production  of  caustics  in  abnormal  or  unnecessary  tissue 
in  order  to  destroy  it  is  a  form  of  galvanic  treatment  known  as 
Electrolysis,  Surgical  Ionisation  or  Electro-chemical  Cauterisation. 
The  active  electrodes  used  are  narrow  metal  rods  varying  in  width 
from  0-2  mm.  to  1  or  2  mm.  They  are  inserted  into  tissue  or 
introduced  into  channels. 

Electrical  currents  used  in  the  treatment  of  disease  are 

the  following: — 

1.  Galvanic. 

Faradic  (a)  Primary. 

( b )  Secondary. 

Sinusoidal  alternating  (a)  Quick. 

( b )  Slow. 

/  (a)  Galvano-faradic. 

’  ( b )  Galvano-sinusoidal. 

Combined  currents  (c)  Galvanic  ")  in  combination 

j  (d)  Faradic  )>with  diathermic 

'(e)  Sinusoidal  J  current. 

f  (a)  from  d’Arsonval  generator. 

High  frequency-^ 

( b )  from  diathermic  current  generators. 

(long  wave)  (short  wave) 

Currents  derived  from  static  electrical  machines. 


2. 


3. 


4. 


5. 


6. 


Galvanic  Current 


Galvanism  or  “Iontophoresis  Without  Therapeutic 
Ions.”  Galvanism  has  been  practised  since  the  middle  ot  last 
;entury  and  employed  for  relieving  pain  and  aiding  resolution  ot 
inflammation  after  injury,  but  we  do  not  know  how  it  brings 
ibout  the  therapeutic  results,  which  it  undoubtedly  does, 
some  pathological  conditions.  The  principal  diseases  and  mor 
additions  suitable  for  treatment  by  galvanism  are 

ta^™uc°”.  ^efr/d^rnf  Tf 

*• 

:urrent  is  used,  the  relief,  if  any,  is  Occasionally  procures  temporary 

In  osteoarthritis s  the  galvanic  curre  folio  wine  trauma.  In  infective 

relief,  the  best  results  being  obtained  in _  cases .f^H^ts  after  the  primary  focal 
arthritis,  it  may  assist  m  restoring  mob ^  except  perhaps  those  which 

infection  has  been  removed  In  f  “se  ofrta7shsn“;  foXmental  cause  or  some 

focu^of inf Jchon.'^Jntil'diesTconditions  have  been^effectually  attended  to,  the 

^The  "efoft lolZ't 

sitis  after  medicinal  and  other  treatment  to  tailed  ^  Qr  accelerated 

ulcer  and  indolent  wounds,  the  P^dfthe  a“hve  electrode), 
by  the  galvanic  current  (making  the  kathode  the  current  (the  surging 

Y Erythema  pernio  (chilblain)  r®?P°^s  ram  1 Effective,  and  if  supplemented 

sinusoidal  or  surging  faradic  curren  i1  •  te  internal  medication,  the  effect 

by  local  and  general  diathermy  and  appropriate  interna 

is  more  lasting).  o^ilcr  effort  is  very  greatly  increased  by  the 

The  endurance  of  voluntary  litigates  or  abolishes  the  fatigue  felt 

passage  of  a  galvanic  current,  which  also  mitigates  or 
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during  or  after  the  effort.  It  has  been  suggested  (Cumberbatch)  that  thi 
“refreshing  action”  of  the  current  is  due  to  the  migration  of  sarcolactic  acr: 
ions  from  the  muscle  fibres  into  the  blood  vessels  or  lymphatics. 

The  refreshing  action  possibly  accounts  for  the  beneficial  results  of  g& 
vanism  in  the  treatment  of  Raynaud’s  disease.  The  frequency  and  severit 
of  the  attacks  can  usually  be  diminished  by  passing  the  current  between  th 
hands  (or  feet)  immersed  in  water  (anode)  and  the  cervical  (or  lumbar)  enlarge 
ment  of  the  spinal  cord  (kathode). 

It  is  possible  that  the  relief  of  mental  fatigue  (psychasthenia)  after  the  passag 
of  the  current  through  the  head  (cerebral  galvanism),  and  the  feeling  of  wel 
being  after  the  current  has  been  passed  through  the  spinal  cord,  in  cases  c 
neuro-muscular  neurasthenia,  may  be  due  to  the  removal  of  fatigue  producn 
by  a  process  analogous  to  that  which  has  been  suggested  in  the  case  of  tire 
muscles. 

Some  cases  of  progressive  muscular  atrophy  are  benefited  by  the  appli 
cation  of  the  galvanic  current  to  the  spine.  The  same  treatment  often  relieves  th 
crises,  pains,  and  unsteadiness  of  gait  in  locomotor  ataxy. 

Method  of  Treatment .  The  electrodes,  except  when  used  fo 
special  regions  such  as  the  middle  ear,  rectum,  colon,  uterus,  etc. 
are  metal  plates  made  of  thin  sheet  lead  or  tin  alloy  padded  wit" 
several  layers  of  lint  or  hath-towel  material  soaked  in  1%  to  2°/ 
solution  of  common  salt  at  a  temperature  of  about  100°F. 

The  padded  electrodes  are  applied,  one  to  the  part  requiring 
treatment  (this  is  called  the  active  electrode);  the  other  ( in  differ  err 
or  inactive  electrode)  is  applied  to  a  distant  part  of  the  body  awa^ 
from  the  part  requiring  treatment.  Before  applying  the  paddec 
electrodes,  the  skin  to  which  they  are  to  be  applied  should  b< 
washed  with  soap  and  warm  water,  and  then  well  rinsed  witl 
warm  water  so  as  to  remove  the  soap.  Any  cut,  scratch,  pimple 
etc.,  however  small,  should  be  covered  by  thin  sheet  rubber 
adhesive  plaster  or  a  drop  of  collodion. 

The  pads  may  consist  of  16  layers  of  lint  or  8  layers  of  bath- 
towel  material  of  medium  thickness,  so  that  after  they  have  beer 
well  soaked  in  the  solution  of  salt  (which  constitutes  the  electro 
lyte)  and  wrung  out  they  are  not  less  than  J  inch  in  thickness 
During  the  passage  of  the  current,  the  chemical  caustics  will  b 
formed  where  the  metal  plate  makes  contact  with  the  electrolyte 
but  if  the  pads  are  sufficiently  thick,  the  metal  plates  are  at  i 
sufficient  distance  from  the  skin  to  prevent  the  chemical  causti 
reaching  the  epidermis  and  causing  so-called  “burns. ”  The  sodiun 
ions  at  the  positive  pole  and  the  chlorine  ions  at  the  negativ 
will  conduct  the  current  between  the  metal  plates  and  the  skin 
and  thus  complete  the  circuit,  and  the  galvanic  current  will  pas 
through  the  body. 

When  the  padded  electrodes  have  been  accurately  applied  an< 
bandaged  on  and  the  circuit  is  complete,  the  current  is  starte< 
from  zero  and  very  gradually  increased,  several  minutes  bein: 
expended  before  reaching  the  desired  maximum.  (During  th 
application,  the  sensations  felt  at  the  skin  surfaces  should  b 
evenly  diffused.  If  the  patient  complains  of  a  point  of  specia 
pain,  or  if  the  milliamperemeter  needle  is  observed  to  mov 
forw  ards  after  a  period  of  rest,  apart  from  any  movement  of  tb 
current  regulator,  it  may  signify  a  breaking  down  of  the  ski] 
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resistance,  and  possible  injury  to  the  epidermis.  Whenever  these 
signs  are  noticed,  the  current  should  be  reduced  to  zero,  the  pads 
removed  and  the  skin  examined.  If  the  skin  has  been  damaged, 
a  dark  grey  area  will  be  seen  in  place  of  the  normal  erythema.) 
It  is  allowed  to  flow  at  this  strength  for  the  appropriate  time  and 
then  it  is  very  gradually  reduced  to  zero. 

Current  density ,  or  the  density  of  the  current  in  the  skin, 
is  the  number  of  milliamperes  passing  per  square  inch  or  square 
centimeter  of  electrode  in  contact  with  the  skin. 

Patients  can  rarely  tolerate  more  than  one  or  two  milliamperes 
to  the  square  inch  to  begin  with,  and  during  the  first  treatment 
it  is  not  wise  to  exceed  this  amount.  Patients  have  idiosyncrasies 
to  electricity  as  well  as  to  drugs.  In  different  subjects  the  sensitive¬ 
ness  of  the  skin,  even  if  the  latter  is  apparently  normal,  varies 
exceedingly.  Some  subjects  are  liable  to  develop  urticaria  with  a 
current  density  that  produces  no  harmful  effects  in  others.  If, 
however,  the  skin  develops  urticaria,  the  current  should  not  be 
passed  again  until  the  eruption  has  disappeared. 

“If  a  part  of  the  central  nervous  system  (brain  or  spinal  cord) 
or  an  organ  of  special  sense  (such  as  the  eye,  internal  ear  or 
semicircular  canals)  lies  on  the  path  of  the  current,  the  latter 
cannot  attain  as  high  a  density  as  the  skin  without  causing  dis¬ 
agreeable  sensation  on  the  part  of  the  patient.  Cumberbatch. 

A  visible  physiological  change  is  a  patch  of  erythema  which  can 
be  observed  in  the  skin  where  it  was  covered  by  the  electrodes. 
These  patches  of  erythema  are  due  to  vasodilatation,  not  mereiy 
in  the  skin  but  according  to  certain  evidence,  in  the  deeper  parts 
as  well.  The  production  of  this  “galvanic  erythema  is  the 
probable  explanation  of  the  beneficial  results  of  galvanism  when 
applied  to  a  region  which  is  the  seat  of  passive  congestion  or  of 

inflammation  which  has  failed  to  resolve.  f 

Kataphoresis  or  “ electric  osmosis  is  the  passage  of 
water  from  the  anode  to  the  kathode  during  the  flow  of the ^urrent. 
Whether  kataphoresis  takes  place  in  such  a  complex  conductor 
as  the  body  to  any  appreciable  therapeutic  extent  is  uncertain, 
although  some  authorities  ascribe  the  good  res^s  obtame  y 
“chlorine  ionisation”  of  an  ulcer,  as  being  due  to  kataphoresis  and 

not  to  the  chlorine  ions.  ,  ^  or 

The  phenomenon  named  conductivity  in 

of  relief  of  pain  winch  can  be  procured  by  means  of  the  current. 

Iontophoresis  with  Introduction  of  Tljewpcutic  Ions,  or 
“Ionisation,”  “Medical  Ionisation,  Katapho 

This  is  a  form  of  treatment  in  which  the :  ga  van  ic 

used  for  the  purpose  of  making  ions  possessing 

properties  migrate  into  the  bo  y.  muds  strictly  means  or 

The  term  ionisation  as  app  ie  ;  ^  ,ons  without  the 

implies  the  disassociation  of  a  substance  into 
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application  of  any  external  force,  as  is  the  case  when  a  salt 
dissolved  in  water.  Inasmuch  as  the  galvanic  current  in  the  bod 
consists  of  streams  of  migrating  ions,  the  term  “ iontophoresis 
(signifying  the  convey ance  of  ions)  is  more  applicable.  The  terr 
kataphoresis  as  applied  to  this  method  of  treatment  is  impressiv 
but  misleading. 

The  publication  in  1900  by  Professor  Stephane  Leduc  of  th 
first  of  a  series  of  papers  on  the  subject,  may  be  said  to  mark  th 
dawn  of  the  ionisation  era.  In  these  papers,  Leduc  explained  th 
principles  of  the  subject,  and  indicated  the  proper  technique  an 
the  directions  along  which  success  might  be  pursued. 

Dr.  Turrell,  who  has  apparently  no  belief  in  the  efficacy  of  the  specific  ior 
(with  the  exception  of  those  of  zinc  and  copper),  in  summarising  the  argument 
against  the  theory  of  ionic  medication,  says: — 

(1)  That  the  function  of  the  solution  of  salts  or  “drugs”  with  which  the  pac 
are  moistened  is  to  supply  the  ions  necessary  for  the  transmission  of  th 
current  through  mucous  membranes  or  the  superficial  layers  of  the  skir 
an  area  which  is  normally  very  deficient  in  ions. 

(2)  That  the  current  is  conveyed  through  the  body  by  the  tissue  ions,  chiefh 
in  view  of  their  relative  fastness,  by  the  hydrogen  kations  and  the  hydroxy 
anions. 

(3)  That  while  a  salt  is  in  an  ionic  state,  its  chemical  affinity  is  temporariE 
inhibited  by  its  electrical  charge,  therefore  as  an  ion  it  can  have  no  there 
peutic  action. 

(4)  That  the  very  low  velocity  of  the  ions  employed  in  medical  treatment 
of  this  character,  and  the  very  low  potential  at  which  they  are  appliec 
entirely  preclude  the  deep  penetration  claimed  for  them  during  the  brie 
period  allotted  to  an  electric  treatment. 

(5)  That,  according  to  Sir  Oliver  Lodge,  “At  a  change  of  liquid  another  set  c 
atoms  continues  the  convection  and  nothing  very  particular  need  b 
noticed  at  the  junction.” 

(6)  That  such  drugs  as  sodium  salicylate,  commonly  employed,  need  to  b 
present  in  the  tissues  in  considerable  quantities  in  order  to  exercise  thei 
therapeutic  effect,  and  it  is  difficult  to  conceive  that  such  drugs  in  th 
infinitesimal  quantities  which  could  possibly  be  introduced  by  ioni 
medication,  could  have  any  beneficial  action. 

(7)  That  many  workers  of  extensive  experience  have  failed  to  detect  an 
difference  in  these  results  provided  the  current  is  administered  at  a  simik 
intensity  and  for  a  similar  length  of  time,  whatever  salts  or  drugs  ai 
employed  to  moisten  the  pads. 

(8)  That  very  careful  experiments  conducted  both  in  this  country  and  i 
France  by  experienced  electro-therapists  in  collaboration  with  skille 
chemists,  have  failed  to  detect  the  presence  of  the  drug,  after  its  attempte 
introduction  by  electrical  means,  deeper  than  the  superficial  layers  of  th 
skin. 

The  late  Dr.  Lewis  Jones,  to  whom  we  owe  the  introductio: 
of  ionic  therapy  into  England,  wrote  as  follows  in  the  preface  t 
his  monograph  entitled  Ionic  Medication: — 

“The  evidence  which  has  thus  (by  a  record  of  actual  clinics 
results)  been  brought  together,  offers  the  best  of  proof  that  th 
practice  of  ionic  medication  is  a  real  addition  to  our  mean 
of  healing  disease.  In  view  of  the  facts  adduced,  we  need  no 
too  greatly  concern  ourselves  with  academic  discussions  as  t 
whether  there  is  any  effective  penetration  of  ions  or  not.  At  leas 
we  may  say  that  the  procedures  described  have  been  followed  b 
results  of  value.’ * 
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“At  the  same  time  we  may  learn  from  this  collection  of  cases 
that  the  best  results  have  been  gamed,  in  superficial  affections, 
and  we  must  not  be  too  confident  of  securing  brilliant  effects  in 
the  more  deep-seated  affections.” 

Cumberbatch  ( Essentials  of  Medical  Electricity )  says  :  “In 
some  diseases  the  therapeutic  effects  are  certainly  due  to  the  ions 
that  are  introduced,  although  the  current,  apart  from  the  ions 
that  have  gained  entry,  may  assist  in  the  production  of  these 
effects.  In  other  diseases  it  is  uncertain  whether  the  special  ions 
that  are  introduced  play  any  part.  In  these,  the  therapeutic 
effects  are  to  be  attributed  mainly,  and  some  writers  would  say 
entirely,  to  the  action  of  the  current  itself — that  is,  to  the  migration 
of  the  tissue  ions.” 

As  time  has  gone  on  it  has  been  shown  that  fewer  and  fewer  of 
the  successful  results  in  various  affections  are  really  due  to  the 
therapeutic  ions  that  were  introduced.  In  days  gone  bv,  a  great 
variety  of  therapeutic  ions  were  employed.  Nowadays  the  most 
commonly  used  ions  are  those  of  zinc  and  copper.  Mercury 
magnesium,  salicylic  and  iodine  ions  are  occasionally  employed. 
Many  authorities;  would  restrict  the  list  to  zinc  and  copper  ions. 


The  lithium,  iodide  and  salicylate  ions  have  been  made  to  pass  through  the 
skin  (if  applied  at  the  proper  poles)  and  have  been  detected  in  the  urine  and 
saliva.  Leduc,  experimenting  upon  rabbits  with  shaved  sides,  has  not  only 
proved  the  penetration  of  cyanogen  and  strychnine  ions,  but  has  shown  that  the 
former  (CN)  only  enters  from  the  kathode  and  the  latter  from  the  anode.  In 
both  cases  the  animals  died.  The  entrance  of  these  poisonous  substances  is  not 
by  diffusion,  because  control  animals  with  pads  soaked  in  solutions  of  potassium 
cyanide  or  strychnine  hydrochloride  in  contact  with  the  shaven  skin,  and  kept 
there  indefinitely,  were  not  affected  if  the  current  was  not  made  to  flow.  Further¬ 
more,  they  were  not  affected  if  the  current  was  made  to  flow  and  the  pad  elec¬ 
trodes  were  connected  to  the  wrong  poles  of  the  source  of  current.  Again,  if  a 
pad  soaked  in  a  1  %  or  2%  solution  of  zinc  sulphate  is  applied  to  the  granulations 
at  the  base  and  edges  of  an  ulcer  and  kept  tnere  for  10  minutes,  it  produces  no 
result  that  is  visible  to  the  eye.  If,  however,  a  metallic  electrode  connected  to  the 
positive  pole  of  a  source  of  galvanic  current  be  placed  over  the  pad  (the  indifferent 
electrode  being  applied  elsewhere)  and  the  latter  allowed  to  flow  for  10  minutes 
the  granulation  tissue  acquires  a  pearly-white  colour  not  only  on  the  surface  but 
in  the  deeper  parts.  This  white  colour  is  due  to  the  formation  of  a  compound 
of  zinc  and  albumen.  The  zinc  ions  have  entered,  and  many  have  combined  with 

th TheS r e gions^vhich  can  be  treated  by  introduction  of  therapeutic  ions 
are  as  follows: — any  region  of  the  skin  when  inflamed,  with  or  without  ulceration, 
also  fisrnte  and  artificial  sinuses  which  open  on  to  it;  any  i£l“ 

which  are  within  reach  of  the  active  electrode,  viz  those  which  line  the  follow  mg 
regions-  nasal  cavities,  frontal  sinus,  maxillary  antrum  eyelids  cornea,  sclerotic 
tarsi'  mouth  Eustachian  tubes,  middle  ear  (if  the  membrana  tympani  is 
perforated)  aSal^ ca"ctum,  colon  (as  far  as  the  splenic  flexure),  vagina, 

CaTlh0fe)^  °f  the  body>  C°nSi5f  1  metal 

plaTes  and  absorbent  pads  like  those  described  in  the  «a^entte™ed  galvanism 
or  “iontophoresis  without  the  introduction .oftherapeut ,< i  ons -The^act,^ 
pads  are  soaked  in  the  solutions  containing  the  10  n  tke  meta]  plates 

of  this  kind  may  be  applied  to  ulcers 

and  pads  being  cut  to  suitable  sizes.  If  th  .  .  >  d  over  it,  and  then  a 

a  small  pad  of  cotton  wool  soaked  1JTth<r  t  0f  still  smaller  ulcers,  cotton 

zinc  rod  is  applied  to  the  pad.  F°r  the  ^  ,  soaked  in  tke  solution  may  be 

wool  wrapped  round  tne  end  of  a  zinc  corneal  ulcer  known  as  Mooren’s 

used.  In  the  treatment  of  an  intractable  fonn  o  also  used  in  the 

ulcer,  a  bare  zinc  rod  is  used.  Bare  rods  of  zinc  or  copper 
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treatment  of  narrow  channels  such  as  the  cervix  uteri  and  artificial  sinuses  * 
small  calibre.  (When  the  current  flows,  the  metal,  if  connected  to  the  posith 
pole,  slowly  passes  into  solution,  so  that  ions  are  formed.  These  ions  the 
migrate  into  the  tissues.)  In  the  treatment  of  internal  parts  such  as  the  rectur 
colon,  maxillary  antrum,  middle  ear,  etc.,  the  cavity  is  first  filled  with  tt 
solution,  which  is  then  connected  to  the  source  of  galvanic  current  by  a  speci 
metallic  electrode. 

Properties  and  Sources  of  Various  Ions.  The  ol 

mnemonic  used  was  Metals  and  Alkaloids  are  Positive  (M.A.P. 
Of  recent  years  the  more  academic  mnemonic,  Hydroger 
Alkaloids  and  Metals  are  Positive  (H.A.M.P.)  has  bee 
adopted.  All  other  ions  are  negative. 

When  they  are  prepared  for  use,  the  strength  of  the  solution 
should  as  a  rule  be  made  1  % . 

If  iodine  is  dissolved  in  potassium  iodide  the  solution  for  us 
should  contain  0.5%  of  each.  The  strength  of  adrenaline  shoul 
be  1  in  5000. 

The  ions  of  zinc ,  copper ,  silver  and  mercury  all  possess  germ 
cidal  and  cauterising  properties.  They  do  not  penetrate  deepl 
owing  to  the  readiness  with  which  they  enter  into  combinatio 
with  the  tissue  ions  and  form  more  or  less  insoluble  salts.  Whe 
these  specific  ions  pass  into  the  cells  they  destroy  the  protoplasr 
and  enter  into  combination  with  the  proteins  formed  by  it 
decomposition.  In  this  way,  there  are  formed  the  insolubl 
albuminates  of  these  four  metals.  It  is  probable  that  zinc  ion 
penetrate  the  more  deeply,  therefore  they  are  used  in  preferenc 
to  the  others  in  the  treatment  of  ulcers  and  sinuses. 

Ions  with  Positive  Charges. 

Zinc  ions  are  most  conveniently  derived  from  a  solution  of  zin 
sulphate.  They  are  employed  in  the  treatment  of  ulcers,  sinuse 
and  infected  conditions  of  mucous  membranes.  The  zin 
albuminate  is  an  ideal  dressing,  being  tenacious  and  sterile.  1 
remains  in  position  for  7  to  10  days.  During  this  time  the  under 
lying  tissues  cannot  be  re-infected  from  without.  Within  th 
layer,  bacteria  are  killed  and  capillaries  are  sealed. 

Copper  ions  (derived  from  a  solution  of  copper  sulphate 
possess  the  same  therapeutic  properties  as  those  of  zinc. 

Mercury  ions  (derived  from  a  solution  of  mercuric  chloride 
possess  the  same  properties  as  zinc,  copper  and  silver  ions.  The 
are  antiseptic,  and  may  be  used  for  the  treatment  of  syphiliti 
ulcers. 

Silver  ions  (derived  from  a  solution  of  silver  nitrate)  are  nc 
frequently  employed.  They  form  very  insoluble  salts  when  the 
meet  tissue  ions,  including  the  chlorine  ions,  and  therefore  tk 
ions  of  this  metal  migrate  for  a  much  shorter  distance  than  thos 
of  zinc  and  copper. 

Magnesium  ions  (derived  from  a  solution  of  magnesiui 
sulphate)  do  not  possess  cauterising  power.  They  are  used  in  tk 
treatment  of  small  multiple  flat  warts  which  occasionally  occt 
on  the  hands  or  face.  If  this  method  is  going  to  be  successfu 
only  one  or  two  applications  are  necessary. 
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Lithium  ions  (best  derived  from  a  solution  of  lithium  chloride) 
have  been  used  for  the  treatment  of  gouty  arthritis.  The  passage 
of  the  galvanic  current  without  the  lithium  produces  equally  good 
results,  especially  when  combined  with  salicylic  ions. 

Quinine  ions  (derived  from  a  solution  of  quinine  hydrochloride) 
have  been  used  in  the  treatment  of  neuralgia  and  painful  neuritis. 
Although  they  are  credited  with  analgesic  properties,  they  are 
apt  to  cause  marked  skin  irritation  (e.g.  when  applied  to  the  face 
in  cases  of  trigeminal  neuralgia)  so  that  sufficiently  massive 
currents  cannot  be  comfortably  borne. 

Cocaine  ions  (derived  from  a  10%  solution  of  cocaine  hydro¬ 
chloride)  produce  superficial  anaesthesia.  These  are  usually 
combined  with  adrenaline  ions ,  in  order  to  procure  vaso¬ 
constriction  at  the  same  time  as  local  anaesthesia.  The  results 
are  unreliable — a  local  injection  of  procaine  and  adrenaline  is 
preferable. 

Histamine  ions  (derived  from  a  solution  of  histamine  hydro¬ 
chloride)  have  been  recently  claimed  to  be  efficacious  in  the  treat¬ 
ment  of  non-infective  affections  of  the  muscles  and  joints.  Katexon 
Foil  is  used.  This  consists  of  sheets  of  filter  paper  saturated  with 
a  solution  of  histamine  hydrochloride  and  covered  with  a  thin 
coating  of  aluminium  which  acts  as  a  conductor  of  the  current. 
Before  use,  the  Katexon  Foil  must  be  soaked  in  water. 


Histamine  ointment  gives  better  results  and  is  more  convenient  in  use  than 
solution  the  part  affected  being  smeared  with  the  ointment  and  a  lint  pad,  wrung 
out  of  saline,  placed  over  the  part  and  connected  to  the  anode  of  the  apparatus. 
Patient  given  the  maximum  milliamperage  which  can  be  tolerated,  -frequently 
up  to  100  or  150  ma.,  the  current  being  raised  to  maximum  as  rapidly  as  com¬ 
patible  with  patient’s  comfort  and  maintained  as  high  as  patient  will  allow  to  end 
of  sitting.  The  tolerance  of  a  patient  both  as  to  time  and  milliamperage  varies 
greatly  from  day  to  day.  There  is  immediate  tingling  and  intense  itching  at  site 
of  anodal  pad,  with  feeling  of  local  warmth,  and  patient  must  be  told  how  to 
distinguish  between  this  and  burning  due  to  concentration  of  current,  also  o 
complain  if  limb  begins  to  throb,  face  flushes  or  if  there  is  pain  m _the  head.  To 
ESS bad  headache!  current  must  be  cut  off  rt  first  sus picion of  flushmg  and 
reduced  if  throbbing  or  excessive  heat  occurs.  The  relief  of  pa  n  either  complete 
nr  nartifll  mav  last  a  few  hours,  a  few  days  or  permanently.  Undesirable  resuus, 
hidicating  Immediate  cessation  of  sitting,  include  b t, ichyca, rd.a,  con¬ 
striction  of  chest,  with  breathlessness,  burning,  d  f  treatment  Qf  infective 

ionisation.— F.  S.  Mackenna,  Lancet,  1./1934,  IZZb. 


are 


ions  with  Negative  Charges .  _ 

Chlorine  ions  (derived  from  a  solution  of  ,co^^ 0?trauma 
used  for  softening  superficial  scars  whicf  are  •  The  best 

or  burns,  and  for  loosening  superficial  adhesi ion  s.  , 

results  are  produced  by  a  combination  of 1 foments  h! direci 
“chlorine  ionisation,”  and  massage  ^ov  ^  salicylic 

sequence  and  on  the  same  day.  1  modern  belief  is 

ions  are  preferable  to  c!"lonne„  ‘i  ol  tic>>  action  and  that  the 
that  chlorine  ions  have  no  direct  sc  Wanhoresis. 
beneficial  results  are  probably  due  to  P 
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Iodine  ions  (derived  from  a  solution  of  potassium  iodide)  ha'1 
also  been  used  for  softening  scar  tissue,  but  it  is  doubtful  wheth« 
they  exert  any  specific  action  in  the  process.  They  have  antisept 
properties  and  may  therefore  be  introduced  into  syphilitic  ulcer 
The  addition  of  free  iodine  to  the  solution  of  potassium  iodic 
increases  their  germicidal  action,  and  makes  them  very  successfn 
in  the  treatment  of  chronic  non-specific  infected  ulcers  an 
sinuses. 

Salicylic  ions  (derived  from  a  solution  of  sodium  salicylate 
possess  weak  germicidal  powers  and  are  well  borne  by  the  tissues. 

They  have  been  found  very  efficacious  in  relieving  both  super 
ficial  and  deep  conditions  when  attended  with  pain — e.g.  painfr 
scar  tissue  and  ulcers,  and  trigeminal  neuralgia. 

Diseases  and  Morbid  Conditions  for  which  “ionisation”  is  a  valuab 
form  of  treatment  often  after  other  measures  have  proved  unsuccessful 

Chronic  Infective  Proctitis.  Zinc  ionisation  generally  successful — usin 
a  special  electrode. 

Ulcerative  Colitis.  J.  Curtis  Webb  ( Lancet ,  ii/ 1905,  1361)  advocated  tb 
use  of  silver  ions,  using  a  special  electrode  and  technique.  Zinc  ions  wea 
afterwards  used  instead  of  silver  ions  and  Julius  Burnford  (Brit.  med.  J 
ii/ 1 930,  640)  described  the  results  of  the  treatment  in  28  cases. 

Mucous  Colitis.  Salicylic  ions  may  be  used  (pelvic  diathermy  applied  b 
the  rectal  route  is  often  successful). 

Cervicitis.  Very  successful.  Begin  treatment  by  placing  a  zinc  electrode  ii 
the  canal  of  the  cervix,  make  it  the  kathode.  This  causes  a  migration  of  hydroxy 
ions  into  the  cervix,  where  they  destroy  organisms  and  convert  the  cells  into  alkal 
albumen.  There  is  also  an  increase  of  the  secretion  from  the  cervical  gland 
thus  establishing  efficient  drainage.  It  is  of  special  value  when  the  discharg 
is  slow,  thick  and  adherent.  When  the  discharge  is  thinner  and  more  copiou 
the  active  electrode  should  be  connected  to  the  positive  pole  of  the  source  c 
current;  zinc  ions  are  thus  introduced  and  zinc  albumate  is  formed.  (For  fu 
details  consult  E.  P.  Cumberbatch’s  Essentials  of  Medical  Electricity.) 

Chronic  Suppurative  Otitis  Media  (if  there  is  an  opening  in  the  membran 
tympani).  If  there  is  no  caries  of  the  bone,  no  papilloma  or  cholesteatoma,  tw 
or  three  treatments  by  zinc  ionisation,  using  0-5%  solution  of  zinc  sulphate,  ai 
usually  effective.  The  solution  is  introduced  by  way  of  a  special  electrode  i 
recommended  by  Friel  (“Zinc  Ionisation  and  Zinc  Electrolysis  in  Treatmei 
of  Chronic  Otorrhea,”  Trans.  Roy.  Soc.  Med.,Otol.  Sect.,  1921),  or  by  a  sped 
electrode  designed  by  W.  Claughton  Douglass  (“An  improved  method  for  tl 
treatment  of  otitis  media  by  ionisation,”  Brit.  J.  Bio-phys.,  1930).  A  current  < 
2  to  3  milliamperes  is  passed  for  10  minutes. 

Chronic  Rhinitis  of  the  catarrhal  type  and  cases  of  spasmodic  rhinit 
including  those  of  “hay  fever,”  can  in  some  cases  be  effectively  treated  by  zir 
ionisation.  Special  electrodes  are  required  (see  P.  Franklin,  Brit.  med.  J.,  i/193 
751). 

Maxillary  Antrum  and  Frontal  Sinus.  Chronic  inflammation  of  tl 
mucous  membrane  of  these  parts  can  occasionally  be  brought  to  an  end  by  zii 
ionisation.  Sometimes  salicylic  or  iodine  ions  are  introduced.  Special  electrod 
and  technique. 

Corneal  Ulcers.  Use  retractor,  cocainise  eye,  instil  fluorescein.  A  tuft 
cotton  wool  soaked  in  a  1%  solution  of  zinc  sulphate  is  wound  round  the  er 
of  a  zinc  rod.  The  free  end  of  the  tuft  is  placed  on  the  ulcer,  the  rod  is  connect 
to  the  conducting  wire  leading  to  the  positive  pole  of  the  battery.  A  current 
1  to  1  b  milliamperes  should  be  passed  for  1  or  2  minutes.  If  the  ulcer  does  n 
heal  after  10  days  a  second  application  should  be  made.  One  application 
sufficient  to  effect  a  cure  if  the  ulcer  is  small.  In  treating  “Mooren’s  ulcer,”  aft 
cocainising  and  instilling  fluorescein,  apply  a  zinc  rod,  in.  diameter  with  its  fi¬ 
end  rounded,  to  the  edge  of  the  ulcer.  A  current  of  half  a  milliampere  is  passe 
and  the  rod  is  moved  very  slowly  along  the  edge.  Each  part  covered  by  the  zii 
rod  should  receive  the  current  for  15  seconds.  After  the  lapse  of  14  days,  insi 
fluorescein  and  treat  again  any  part  which  stains. 
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Non-specific  Ulcers  of  the  Skin.  Zinc  ions  are  generally  introduced.  The 
resulting  pearly-white  zinc  albuminate  is  a  tenacious,  sterile,  protective  covering, 
and  until  it  disappears  no  further  electrical  treatment  should  be  given.  One 
treatment  is  often  sufficient.  Zinc  ions  are  most  useful  in  cases  of  infected  ulcers ; 
sometimes  “varicose”  ulcers  can  be  healed  by  the  same  method.  If  the  ulcer  be 
inflamed  or  painful,  one  or  two  preliminary  treatments  by  salicylic  ions  are  often 
effective.  Iodine  and  salicylic  ions  sometimes  succeed  when  zinc  ions  fail. 
When  an  ulcer  is  callous,  and  infection  is  not  the  evident  cause  of  its  persistence, 
chlorine  ions  should  be  introduced. 

Syphilitic  Ulcers  should  be  treated  by  the  introduction  of  mercury  or 
iodine  ions. 

Perforating  Ulcers  may  be  treated  by  introducing  the  negative  ions  present 
in  a  1  %  solution  of  iodine  in  a  solution  of  potassium  iodide  of  the  same  strength. 

Artificial  Sinuses.  Success  can  only  be  expected  when  the  sinus  is  more  or 
less  straight  and  has  no  side  channels,  does  not  lead  to  carious  bone  and  does  not 
contain  any  foreign  body  (pledgets  of  paper  or  cloth  are  transparent  to  X-rays.) 
First  cleanse  the  sinus  to  prevent  any  part  of  its  surface  from  being  shielded  by 
pus  or  debris.  It  should  then  be  well  filled  and  even  distended  with  the  solution, 
and  the  electrode  in  the  form  of  a  zinc  or  copper  rod  should  be  so  contrived  as  to 
be  equally  close  to  all  parts  of  the  area.  At  the  commencement  of  the  treatment, 
the  more  distant  part  of  the  sinus  should  receive  most  attention,  so  that  it  may 

heal  from  the  bottom.  ......  .  , 

If  zinc  ions  are  used,  a  zinc  rod  is  made  the  anode;  if  iodine  ions  are  used,  a 
zinc  rod  is  made  the  kathode.  If  the  sinus  is  not  too  narrow,  a  zinc  rod  carefully 
covered  with  cotton  wool  soaked  in  the  solution  is  passed  along  the  channel. 
If  it  is  too  narrow,  a  bare  zinc  rod  is  used. 


The  Galvanic  Current  Used  for  the  Removal  of  Foreign  Ions. 

C.  H.  C.  Dalton  {Brit.  med.  J.f  ii/1929,  297)  reports  a  case  of  footdrop  due  to 
arsenical  poisoning,  which  was  successfully  treated  by  the  galvanic  current.  I  he 
affected  muscles  were  stimulated  by  interrupted  galvanism  thrice  a  week.  1  ne 
affected  limb  was  then  placed  in  a  kathodal  foot-bath  and,  in  addition,  a  pad  was 
placed,  reaching  up  the  skin  of  the  leg.  The  unaffected  leg  was  placed  in  an 
anodal  leg-bath.  After  14  days,  the  skin  under  the  pad  was  noticed  to  be  scaly. 
The  scales  and  the  fluid  wrung  from  the  pad  both  flowed  the  presence  of  aisemc 
by  Marsh’s  test.  The  patient  was  first  treated  on  April  10,  1928— on  May  30  the 
condition  almost  approached  the  normal.  When  examined  on  June  -  0  the 
affected  muscles  had  completely  recovered,  and  normal  sensation  of  the  skm  on 
the  front  of  the  leg  was  found.  The  arsenic  in  such  cases  is  probably  in  the  form 

of  hydrochloride.  _  .  , 

A  somewhat  similar  technique  is_  employed  in  the  t^taent  of  wkp«mle 

emnloved  in  lead  factories — the  active  electrode  is  kathodal.  After  each  appn 
cXnffead  ha's  been  ?ound  in  the  bath  water,  ^en  when  the  patren.  has  been 
nnt  of  work  for  10  weeks,  and  was,  therefore,  unlikely  to  have  any  leaa  oust 
pmsentWonkthe  rsJrfacee  of  ’the  skin.  *A  distinct  relief  of  W-rfW; 
poisoning  was  observed,  in  addition  to  anunpwv^ffiti 

the  patients  submitted  to  the  treatment,  which  is  o  •  /  and  Medi¬ 

cs  well.  (Sir  Thomas  Oliver:  Lead  Poisoning  from  Industrial,  bocial  and  me 

cal  Point  of  Viezv,  1915.)  .  .  .  mQ  :n 

When  the  galvanic  current  traverses  a  fluid  yXt  this  movement 

suspension,  the  latter  migrate  towards  the  anode.  It  ££ If  the 

takes  place  where  the  current  is  direc  e  j  t  ®ed  method  based  on  this 

of  gonococci. 

Electro-chemical  or 

SSti:  is°  destroy  ed^by  denied  “produced 

within  it  by  means  of  the  galvanic  cune^Cg8  sue :h  a 

sodium  hydroxide  and  hydroxyl  ions  or  f  “  . 

hydrogen  ions  are  derived  from  the  sodium  ^d  chlorine  ions  ^ 

the  tissue  fluids.  On  the  other  han  ,  w  en  usuajj  from  the 
used  for  cauterising  purposes,  they  are  de 
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metal  itself,  which  is  placed  in  contact  with  the  tissue  to  be 
destroyed.  When  the  metal,  in  the  form  of  a  zinc  needle,  is 
connected  to  the  positive  pole  of  a  galvanic  battery  and  the 
current  is  made  to  flow,  the  metal  passes  into  solution,  so  that  its 
ions  are  formed  and  they  migrate  into  the  tissue  where  zinc  albumi¬ 
nate  is  formed.  If  the  positive  electrode  is  made  of  platinum  or 
platinum-iridium,  the  tissue  in  its  vicinity  is  transformed  into  acid 
albumen.  At  the  kathode,  whatever  metal  the  electrode  is  made  of, 
hydroxyl  ions  and  sodium  hydroxide  are  formed,  and  the  tissue  in 
the  vicinity  of  the  needle  is  transformed  into  alkali-albumen. 

The  details  of  this  method  of  treatment  differ  according  to  the 
tissue  which  has  to  be  treated.  The  active  electrodes  are  in  the 
form  of  needles,  varying  in  width  from  0-2  mm.  to  1  or  2  mm. 
Their  ends  are  rounded  if  they  are  to  be  introduced  into  channels, 
or  pointed  if  they  have  to  be  inserted  into  tissue.  The  finer 
electrodes  are  best  made  of  an  alloy  of  platinum  and  iridium. 
Thicker  electrodes  are  made  of  hardened  zinc.  The  electrodes 
are  attached  to  suitable  holders  made  of  ebonite  or  fibre,  except 
in  the  case  of  multiple-needle  monopolar  electrodes,  in  which 
each  needle  is  soldered  to  the  bare  end  of  a  short  length  of  insulated 
wire.  The  other  end  of  each  wire  is  soldered  to  a  common 
terminal  and  this  terminal  is  connected  to  one  pole  of  the  battery. 
They  may  be  monopolar,  multiple-needle  monopolar,  bipolar 
or  multiple-needle  bipolar. 

A  monopolar  (or  unipolar)  electrode  may  consist  of  one,  two 
or  more  needles.  When  it  is  used,  the  circuit  must  be  completed 
by  means  of  an  indifferent  electrode — a  padded  metal  plate  like 
that  already  described.  When  the  electrode  is  bipolar  or  multiple- 
needle  bipolar,  all  the  electrodes  are  active. 

The  advantage  of  cauterising  tissue  by  the  electro-chemical 
method  is  the  fact  that  the  method  is  under  exact  control  of  the 
operator,  so  that  the  current  can  produce  the  amount  of  caustic 
desired  precisely  in  the  situation  desired  with  little  subsequent 
reaction  and  the  formation  of  soft  non-contracting  scars.  The 
limitation  of  the  method  is  the  fact  that  only  a  small  amount  of 
tissue  can  be  destroyed  at  each  application  or  insertion  of  the 
electrode.  More  tissue  can  be  destroyed  if  inserted  successively 
into  adjoining  regions,  but  this  process  is  slow  and  tedious  both 
to  the  patient  and  to  the  operator.  If  the  electrode  consists  of  a 
group  of  needles,  the  tissue  can  be  cauterised  at  a  quicker  rate. 

Therapeutic  Field .  Electro-chemical  cauterisation  is  an  efficient  form  ol 
treatment  for  certain  maladies  and  disfigurements  of  the  skin  and  mucous 
membranes,  such  as  hypertrichosis,  cavernous  nasvi,  stellate  veins,  telangiec¬ 
tases,  newly  grown  venules  in  the  skin,  naevi  composed  of  separated  vessels  and 
pedunculated  warts.  It  is  also  efficient  in  the  treatment  of  cases  of  chronic 
peripheral  neuritis,  such  as  sciatica  and  tracheal  neuritis. 

Hypertrichosis  (superfluous  hairs).  The  procedure  requires  much  practice, 
skill  and  patience.  Thick  and  dark  hairs,  not  too  close  together,  are  easiest  tc 
remove.  (Fine,  downy  hair  should  not  be  thus  treated.)  When  a  large  surface 
has  to  be  done,  it  is  better  to  remove  hairs  from  every  part  and  not  from  one  spot, 
otherwise  a  troublesome  ulcer  would  probably  result.  About  twenty  is  the 
largest  pumber  that  can  be  removed  at  a  single  sitting. 
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CAVERNOUS  NiEVI.  Use  a  Lewis  Jones’  multiple-needle  bipolar  electrode. 
Sterilise  needles  in  the  flame  of  a  spirit  lamp,  and  then  push  them  into  the 
naevus  at  the  level  of  the  skin.  After  current  has  flowed  for  half  a  minute, 
partially  withdraw  the  needles  and  push  them  in  again  in  a  different  direction. 
Repeat  process  if  necessary,  so  that  the  needles  explore  all  parts  of  the  naevus, 
and  pass  through  its  blood  vessels.  Current  should  not  exceed  20  milliamperes 
for  each  inch  of  positive  needle  inserted,  otherwise  a  slough  is  apt  to  be  formed. 
Give  special  attention  to  the  margin,  and  supplement  if  necessary  with  the 
galvano-thermo-cautery.  At  interval  of  4  weeks  repeat  treatment  if  necessary. 

Stellate  Veins.  (Spider  naevi).  Insert  zinc  needle  (anode)  about  $  in.  into 
central  vein  (“the  body  of  the  spider”)  from  which  the  others  radiate.  Current 
of  1  milliampere  for  one  minute. 

Telangiectases  and  N^evi,  composed  of  Vessels  that  are  separated  from 
EACH  OTHER  BY  INTACT  SKIN.  Insert  zinc  needle  (anode)  to  depth  of  about 
Jg  in.  Current  of  0-5  to  1  milliampere  (according  to  size  of  vessels)  for  30 
seconds.  Transfix  each  vessel  at  intervals.  ... 

“PORT-WlNE  STAINS”  may  be  treated  by  zinc  needling.  Electrode  is  inserted 
successively  in  closely  adjacent  regions.  Current  of  1  or  2  milliamperes  for 
30  seconds.  Process  so  very  slow  that  except  for  small  naevi,  electro-dessication 
or  radium  is  preferable. 

Warts,  pedunculated,  sessile  or  semi-sessile,  and  senile,  warts  and  soft 
papillomata  of  the  skin.  Transfix  base  with  zinc  needle  (anode).  Current  of 

1  milliampere  passed  for  1  minute.  If  base  of  wart  or  papilloma  is  more  than 

2  or  3  mm.  transfixion  should  be  repeated  in  parallel  lines.  Flat  warts  are 
generally  unsuitable  for  zinc  needling — electro-dessication  is  a  better  method. 

Moles.  Non-pigmented  hairy  moles  should  be  treated  by  epilation.  It  the 
mole  does  not  disappear,  use  zinc  needling  in  different  directions.  Electro- 
dessication  mav  be  supplemented  or  substituted. 

Chronic  Peripheral  Neuritis:  Neuro-Fibrositis.  Treatment  by  Galvanic 
Acu-puncture.  Bare  the  region  where  patient  feels  the  P^in>  s  ^ 

with  warm  saline.  Pad  electrode  is  applied  to  the  skin  of  another  part  and 
connected  to  one  of  the  terminals  of  a  medical  induction  coil  or  a  source  of 
sinusoidal  current.  This  is  the  indifferent  electrode.  (The  writer  always  uses  the 

SeTheaact™ecUo°dne  IsL^manlu'tton  electrode  about  A  in.  in  d.ameter 
mo^onthe enLofa  suitable  holder.  This  is 

and  is  applied  to  the  moistened  skin  The  current  « arted i  and  ™a*ased  untH 
it  produces  a  painless  sensation  of  pins  and  needles  y^^se  is  one  for 
moved  over  the  region  where  the  patient  refers  the  p^m .If  ^rod^ifl  detect 
which  galvanic  acu-puncture  is  suitable  the 

Sffi.”  r  position  oWe  button 

^heanClcVfin"k“*?VafnUfuj  fife  "points”  are  marked  by  a  ?kin  pencil  with 

a  ring  or  square  round  the .electrode j.  and  ar 

treatment:— Tincture  of  iodine  having  lirirj£Pthe ’skin  at  the  centre  of  the 
and  adrenaline  solution  are  injected  jus  ,  -n  DOSition  but  is  now 

spot  to  be  treated.  The  indifferent  electrode  i s  negative 

connected  to  the  positive  pole  of  a  sour  ^  ctrocje  is  a  steel  needle  which 

is  connected  to  the  active  electrode.  1  he :  active  “ecnoMi  for  a  distance 

is  attached  to  a  suitable  holder.  The  n  ,  e  probable  depth  of  insertion) 

at  its  free  end  (which  distance  varies  accordi  T  •  Pneedles  are  quite  suitable, 
by  celluloid  enamel.*  Ordinary  sewmg  or .dm  ^In^edom  needle. 

The  writer,  in  certain  cases,  uses  a  straight  blade-shapea  nage^ - _ - 

*The  insulating  enamel  is  made  by  dissolving  so^®.^_^e^e1<47  parts;  amyl 
of  acetone  and  amyl  acetate.  The  propomons  a  .  the  treatment  the 

acetate  47  parts;,  black  celluloid  6  Part®’  T  tb?  enamel  on  the  electrode  will 
needle  is  dipped  into  the  enamel.  The  ne  J  d  to  the  desired  extent.  1  he 
be  dry.  It  can  then  be  scraped  away  from  the  free  ®n  o  After  two  or  three 

Muir,  of  Exeter. 
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The  point  of  the  needle  is  inserted  at  the  opening  made  by  the  syringe  need 
and  should  follow  the  same  direction.  A  galvanic  current  of  one  or  two  miliiam 
peres  is  passed  and  the  needle  electrode  is  inserted  a  little  more  deeply  or  i 
point  moved  about  like  a  probe  until  the  patient  feels  acute  pain,  often  radiatin 
If  the  pain  be  very  severe,  keep  the  electrode  in  exactly  the  same  position  and  s 
the  same  angle,  reduce  the  current  to  zero  and  then  inject  a  few  minims  c 
procaine  and  adrenaline  solution  down  the  side  of  the  needle  electrode  as  deep!! 
as  the  point  of  the  needle.  After  2  minutes’  interval,  the  current  is  again  passe 
(still  keeping  the  needle  electrode  in  exactly  the  same  position),  and,  owing  t 
the  second  injection  of  the  local  anaesthetic,  the  patient  can  usually  tolerate 
current  of  5  or  6  milliamperes  for  5  minutes.  The  current  is  then  reduced  t 
zero,  the  needle  is  withdrawn  and  a  collodion  dressing  applied.  One,  two  o 
three  hypersensitive  spots,  according  to  the  sensitiveness  of  the  patient,  can  b 
thus  treated  in  succession  at  the  same  sitting.  If  a  spot  has  been  exactly  locate 
and  correctly  treated,  there  is  no  subsequent  pain  except  perhaps  a  little  “needl 
soreness,”  and  a  repetition  of  the  exploration  with  the  faradic  or  sinusoide 
current  3  or  4  days  afterwards,  will  fail  to  produce  any  pain  when  the  testin 
electrode  is  moved  over  the  spot  which  was  treated.  If  the  cause  of  the  neuriti 
pain  be  still  existent,  some  other  tender  “faradic  points”  may  subsequently  b 
found.  They  are  treated  in  the  same  way.  The  hyperaesthetic  faradic  points  ar 
found  so  frequently  in  the  same  small  areas,  that  an  expert  can  usually  knov 
beforehand  where  he  will  find  at  least  some  of  them. 

If  the  patient  be  very  nervous,  it  is  advisable,  when  testing  for  the  prope 
“pins  and  needles”  strength  of  the  faradic  current,  to  move  the  active  electrod 
over  the  corresponding  region  on  the  opposite  side.  The  beneficial  effects  of  thi 
form  of  treatment  are  probably  due  to  the  cauterising  action  at  the  negative  pol 
being  exerted,  not  on  a  main  nerve  trunk,  but  rather  on  one  of  its  sensory  branche 
along  which  the  pain  is  referred  to  the  surface. 

The  galvanic  current  produces  caustic  chemicals  below  the  skin  in  accuratel: 
located  spots.  Galvanic  acu-puncture  can  be  used  in  all  cases  in  which  some 
specialists  use  injections  of  absolute  alcohol,  and  is,  in  the  writer’s  experience 
preferable  and  less  painful.  This  form  of  treatment  should  be  reserved  fo 
chronic  cases. 

The  source  of  galvanic  current  for  iontophoresis  and  electro-chemical  cauterisa 
tion  may  be  D.C.  main,  A.C.  main  by  means  of  a  rectifier,  batteries  of  wet  o: 
dry  Leclanch£  cells,  accumulators,  or  dynamo  and  driving  plant  (private  instal 
lation).  Those  sources  should  be  used,  for  medical  purposes,  with  the  inter 
position  of  suitable  resistances. 

Galvanic  Current  Used  for  the  Stimulation  of  Muscle  oi 
Nerve. 

When  treatment  by  “galvanism”  or  “iontophoresis”  (“ionisa 
tion”)  is  being  administered,  it  is  necessary  to  increase  anc 
decrease  the  current  with  adequate  slowness  in  order  to  avoic 
causing  pain  or  discomfort  to  the  patient.  If  a  current  passe 
along  the  body  with  constant  strength,  it  does  not  stimulate  thi 
muscles  or  motor  nerves.  The  sensory  nerve-endings  are,  however 
stimulated,  possibly  in  consequence  of  the  accumulation  of  ion 
in  the  skin.  This  stimulation  persists  during  and  after  the  passagi 
of  the  current,  and  it  may  be  the  cause  of  the  vasodilatation  tha 
accompanies  it — a  feeling  of  warmth  is  experienced,  and  the  skii 
under  the  electrode  acquires  an  erythema.  If  the  current  b< 
suddenly  increased  or  suddenly  decreased,  it  stimulates  hot] 
the  sensory  and  motor  nerves.  If  the  reduction  is  less  sudden 
the  sensory  nerves  alone  will  be  stimulated.  If  the  reduction  i 
very  gradual,  there  will  be  no  stimulation.  The  two  factors  whid 
determine  the  stimulating  power  are  the  strength  attained  by  th 
current  and  the  time  occupied  by  the  current  in  rising  to  it 
maximum  or  in  falling  to  zero.  When  used  for  the  purpose  c 
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stimulation,  the  galvanic  current  must  be  made  interrupted, 
surging  or  alternating. 

Infrequently  Interrupted  Galvanic  Current  is  obtained 
when  a  metronome  interrupter  is  placed  between  the  battery  of 
cells  and  one  of  the  electrodes.  This  current  is  used  for  producing 
contraction  of  muscles  which  show  the  reaction  of  degeneration, 
the  active  electrode  being  placed,  in  turn,  over  the  motor  point 
of  each  of  the  affected  muscles.  When  used  for  testing  the 
reactions  of  muscle  and  nerve,  the  current  is  interrupted  by  means 
of  a  make-and-break  key  which  is  operated  by  hand. 


Frequently  Interrupted  Galvanic  Current  (the  Leduc 
Current).  The  Leduc  interrupter  is  introduced  into  the  current, 
which  can  by  this  means  be  interrupted  at  a  much  more  rapid  rate 
than  when  the  metronome  interrupter  was  used.  Although  the 
Leduc  current  can  be  used  for  the  purpose  of  exercising  muscles  in 
cases  of  paralysis,  it  is  practically  only  used  for  the  treatment  oi 
causalgia — a  very  painful  affliction  which  may  follow  nerve 

injury. 

Surging  Galvanic  Current.  This  is  a  current  which  rises 
and  falls  very  slowly  between  zero  and  maximum,  one  second  or 
more  being  occupied  by  the  rise  and  fall.  The  easiest  method  o 
obtaining  such  a  current  is  to  move  rhythmically  the  regulating 
device  attached  to  a  “galvanoset”  or  “ionostat  (instruments 
connected  to  the  main  supply  with  lamp  and  water  resistances). 
By  moving  the  regulating  handle  the  operator  can  make  the  current 
surge  between  zero  and  the  desired  maximum.  By  altering  the 
direction  of  movement  of  the  handle,  the  current  can  also  be  made 
to  flow  in  either  direction.  The  surging  current  is  used  in  the 
treatment  of  paralysis  in  cases  where  one  set  of  muscles  shows 
the  reaction  of  degeneration  and  the  antagonists  show  regions 
of  normal  type.  The  current  causes  contraction  which  is  limited 
to  muscles  showing  reaction  of  degenennion  ITe  Paralysed 
muscles  therefore  are  not  stretched.  The  affected  arm  or  leg  ca 

be  immersed  in  water  and  the  current  a  ^mersed 

If  an  interrupted  galvanic  current  were  Pas^d  the jmmers  d 

limb,  the  normally  reacting  muscles  muscles 

twitches  and  would  momentarily  stretch  the  paralysed  musci 

before  they  began  their  sluggish  contraction. 

Infrequently  Alternating  Galvanic  Current.  TWauren 

may  be  obtained  from  the  galvanic  etronome  has  four 

metronomic  reverser  the  swinging  arm  is  on 

mercury  cups,  two  on  eacn  sia  .  .  ^  patient,  and 

one  side,  the  current  flows  in  one  of  flow  is  reversed. 

when  it  is  on  the  other  sid  ,  cumulation  is  useful  in  the 

This  alternate  anodic  and  hathodic  stimu  ^  ^  ration.  Some 

treatment  of  muscles  showing  e  r  contraction  in  response 

denervated  muscles  in  a  -imb  give  8  larger  contraction  in 
to  anodal  stimulation,  others  may  give  a  largei 

response  to  kathodal  stimulation. 
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If  the  alternating  galvanic  current  passes  along  the  limb,  all  tb 
denervated  muscles  will  receive  a  more  even  degree  of  exercis 
than  they  do  when  the  interrupted  galvanic  (unidirectiona 
current  passes.  In  the  application  of  the  galvanic  current,  bat 
electrodes  may  be  used — the  water  in  the  bath  with  the  metal  c 
carbon  introduced  into  it  constitute  the  electrode  or  electrodes 
The  most  commonly  used  are  the  leg  and  arm  Schnee  baths 
Baths  are  made  of  porcelain  or  china,  or  still  better,  owing  t 
their  lightness,  of  aluminium  lined  on  the  interior  by  waterproc 
insulating  material.  In  Raynaud’s  disease,  for  instance,  the  arm 
or  legs  are  immersed  in  these  baths  and  connected  to  the  positiv* 
pole.  The  electrode  over  the  spinal  cord  is  made  the  kathode 
In  other  cases,  bath  electrodes  are  convenient  for  the  purpos 
of  completing  the  circuit  when  a  pad  electrode  is  applied  to  th 
part  requiring  treatment. 

Faradic  Currents 

The  faradic  current  is  obtained  from  an  induction  coil.  Th 
most  important  property  of  the  faradic  current  is  its  power  t« 
stimulate  the  excitable  tissues,  particularly  motor  nerves.  It  i 
therefore  able  to  produce  contraction  of  voluntary  muscle,  anc 
it  is  probable  that,  in  consequence,  many  or  all  parts  of  the  bod^ 
are  reflexly  stimulated.  The  faradic  current  is  chiefly  used  fo 
the  treatment  of  paralysis.  Its  therapeutic  properties  in  thi: 
condition  are  not  due  entirely  to  its  power  to  cause  contraction  o 
muscle.  If  the  latter  shows  the  reaction  of  degeneration,  th< 
faradic  current  is  unable  to  cause  it  to  contract,  but  it  is  neverthe¬ 
less  able  to  hasten  recovery  and  to  relieve  some  of  the  symptom: 
which  may  accompany  paralysis,  viz.  cyanosis,  chilblains,  trophi< 
sores  and  other  results  of  defective  circulation. 

The  faradic  current  is  applied  in  the  same  way  as  the  galvanic 
and  similar  electrodes  are  used.  Since  it  causes  muscles  to  con 
tract,  it  is  necessary  to  introduce  into  the  circuit  some  devic< 
which  will  rhythmically  interrupt  the  current.  The  muscles  wil 
therefore  relax  during  the  period  when  the  current  is  not  flowing 
and  fatigue  which  would  be  caused  by  continuous  contraction  i 
prevented. 

Apart  from  the  prevention  of  fatigue,  currents  which  ar 
rhythmically  interrupted  produce  better  results  than  those  whicl 
flow  continuously.  This  is  an  important  general  principle ,  and  i 
is  true  of  all  currents  used  for  the  purposes  of  stimulation,  whethe 
the  muscles  contract  or  not.  Rhythmic  interruption  of  the  faradi 
current  can  be  produced  by  sliding  the  secondary  coil  to  and  fr< 
along  the  primary,  till  the  sensation  perceived  by  the  patient  is  a 
strong  as  can  be  borne  without  discomfort.  It  is  then  moved  ol 
until  no  sensation  is  perceived.  About  two  seconds  should  b 
spent  in  each  movement.  An  alternative  method  is  to  include 
metronome  interrupter  in  the  circuit,  and  regulate  the  rate  o 
swing  so  that  the  current  flows  for  about  two  seconds  and  i 
interrupted  for  the  same  period.  Another  method  of  procurinj 
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the  necessary  periods  of  rest  between  those  of  stimulation  is  the 
manual  or  labile  method,  to  which  reference  has  already  been 
made.  The  active  electrode  is  a  padded  metal  disc,  considerably 
smaller  than  the  region  requiring  treatment. 

This  electrode  is  rhythmically  stroked  over  the  part  and  lifted 
at  the  end  of  each  stroke.  The  pad  of  the  electrode  is  soaked  in 
warm  saline, — if  the  padded  electrode  is  occasionally  rubbed  over 
a  cake  of  soap  the  application  is  more  pleasant.  This  manual  or 
labile  method  is  suitable  for  regions  such  as  the  face,  foot,  etc., 
where  the  accurate  application  of  electrodes  is  less  easy;  it  also 
constitutes  a  form  of  massage.  Still  another  method  is  to  make 
the  current  surge ,  or  wax  and  wane.  After  each  surge  there  should 
be  a  period  of  rest  before  the  next  surge  begins.  The  duration 
of  each  surge  should  be  from  one  to  two  seconds,  and  that  of  each 
period  of  rest  should  be  the  same.  Some  of  the  types  of  surging 
devices  most  frequently  used  will  be  described  when  discussing 


sinusoidal  currents. 

As  one  of  the  most  important  uses  of  the  faradic  current  is  to 
procure  contraction  of  muscle  without  painful  sensation  in  its 
passage  through  the  skin  (except  in  some  cases  of  hysteria, 
drunkenness,  and  malingering,  which  require  painful  stimulation), 
the  choice  of  coil  is  important.  The  Lewis  Jones  sledge  coil, 
the  Tripier  coil  (reintroduced  of  late  years  as  the  Physio  coil), 

and  the  Spamer  coil,  are  all  suitable. 

Therapeutic  Uses  of  the  Faradic  Current.  This  current  is  used  for 
nracdcaUv  the  same  purposes  as  the  quick  sinusoidal  current.  Faradic  coils  are 
nortahle  And ^are  useful  in  cases  where  only  occasional  treatment  is  required. 

the  faradic  current  if  t^musdeswd  con* c .to  «  butj  £*,  ^o^the 
of  Vpaa“cond d “the  ™be  rhythmically  inte^upted  or  surged. 

r^ustable  “pteTso  adjusted  as  produce  ^“^SeTcS 
about  one  per  second),  incontinence :  o 1  urine  treatment  of 

^li^tyTrLTc^rentX8  muscles  are  made  to  contract  against  resistance 

(hS  fyfofwternii  ds^for'producing^otmter- 

irhtahon1^!!  ^euralgiaf^IrTsuch5  caae?^  the  current  from  a  ^°0n^^rea bj^h 

ruTeteiS^ 


Sinusoidal  Alternating  Currents 

In  these  currents,  the  rise  from  f-'^^tTeacWng  zem, 
from  maximum  to  zero  aie  gra  ua  .  •  to  maximum 

there  is  no  period  of  intermission  but  a  m  calied 

ind  fall  to  zero  in  the  opposite  direct'°nrp  a  ^ine  curve. 

sinusoidal  because  their  graphic  rcc.  These  currents 

Quick  Sinusoidal  Alternat alamos;  or  (r) 
ire  devised  from  (a)  A.C.  dynamo  i,  W  either  of  these, 

from  accumulators.  In  utilising  the  current 
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a  rotary  converter  is  employed.  Rotary  converters  are  fitted  t 
the  various  forms  of  so-called  “Universal  Apparatus,”  such  a 
the  Pantostat,  Multostat,  Polystat,  Plurostat,  etc.,  according  t 
the  makers.  The  expression  “quick”  refers  to  the  duration  © 
each  period  of  flow  in  one  direction  before  reversal  of  the  current 
When  the  duration  is  not  less  than  l/50th  of  a  second,  the  sinu 
soidal  current  may  be  called  “quick.” 

These  alternating  currents  stimulate  the  excitable  tissues,  bui 
they  cannot  cause  ions  to  migrate — they  merely  cause  them  t« 
move  to  and  fro.  They  cannot  therefore  be  used  in  treatment  tr 
“ionisation.”  They  can,  however,  produce  chemical  changes  a 
metal  electrodes,  but  in  insufficient  degree  to  harm  the  tissues; 

The  quick  sinusoidal  alternating  current  stimulates  muscle  anc 
nerve.  It  causes  contraction  of  muscles  which  show  norma 
reactions,  but  it  is  unable  to  cause  contraction  of  muscles  whicl 
show  the  reaction  of  degeneration.  Nevertheless  it  possesses 
therapeutic  value  in  the  treatment  of  paralysis  even  though  i 
cannot  make  the  muscles  contract.  Cyanosis  and  trophic  lesions 
which  accompany  paralysis  of  large  groups  of  muscles  (as  ir 
cases  of  infantile  palsy)  diminish  or  disappear  after  treatment  b\ 
this  current.  Furthermore,  in  such  cases  the  return  of  some  degree 
of  power  to  muscles  which  have  long  remained  powerless,  eithei 
under  expectant  treatment  or  with  massage,  exercises,  etc.,  is 
frequently  noticed  after  the  sinusoidal  current  has  been  utilisec 
for  a  few  weeks. 

The  quick  sinusoidal  alternating  current  (rhythmically  varied)  is  of  valu< 
in  the  treatment  of  weakness  and  paralysis  of  muscles  as  a  result  of  disease  o 
injury.  In  post-influenzal  general  muscular  weakness  and  mental  depressioi 
it  is  very  beneficial.  Goodall  and  Wallis  found  that  though  the  excretion  o 
creatinine  is,  in  general,  deficient  in  the  insane,  the  sinusoidal  bath  tends  t< 
increase  it,  and  that  treatment  with  warm  baths  alone  had  very  little  influent 
on  the  creatinine  excretion  («/.  ment.  Sci.,  April,  1910). 

The  quick  sinusoidal  current  is  of  considerable  value  in  the  treatment  o 
chronic  cases  of  neuritis.  In  acute  or  sub-acute  cases,  however,  it  aggravates  th 
pain.  The  best  results  are  obtained  in  cases  where  diathermy  or  iontophoresi 
have  diminished  the  pain  but  failed  to  abolish  it  entirely.  As  before  stated,  th 
current  may  be  used  in  cases  of  hyperpiesia,  but  treatment  by  general  diatherm 
is  usually  more  reliable. 

“Currents  which  are  interrupted  or  reversed  more  frequently  than  once  c 
twice  per  second  should  not  be  passed  through  the  body  just  as  they  are,  eve 
if  the  maximum  strength  they  attain  is  easily  borne  by  the  patient.  It  is  obvioc 
that  muscles  on  the  path  of  the  current  will  remain  in  a  state  of  clonic  or  Ion: 
contraction  if  the  periods  of  rest  between  the  stimuli  are  too  short.  Prolonge 
contraction  without  rest  soon  fatigues  the  muscles,  and  harmful  results  follov 
Even  if  there  is  no  actual  contraction  of  muscle,  there  should  be  periods  of  re: 
between  those  of  stimulation,  because  biological  changes  occur  in  response  t 
electrical  excitation  of  muscle  and  nerve.  Although  there  is  a  period  of  re: 
between  each  period  of  flow  in  the  case  of  some  of  the  interrupted  and  alternatin 
currents  (e.g.,  the  faradic  and  Leduc  currents)  it  is  far  too  short  to  allow  tl 
muscles  to  relax  before  the  next  stimulus.”  (Cumberbatch). 

To  attain  this  object,  the  metronome  interrupter  may  be  used.  A  moi 
satisfactory  method  is  to  make  the  current  surge.  The  current  is  made  slow! 
to  wax  and  wane,  gradually  rising  from  zero  to  maximum  and  gradually  fallir 
from  maximum  to  zero.  After  each  complete  surge  there  should  be  a  period  < 
rest  befoie  the  next  surge  begins.  The  duration  of  each  surge  should  be  fro: 
one  to  two  seconds,  and  that  of  each  period  of  rest  should  be  the  same.  Forth 
purpose  the  apparatus  constructed  at  the  suggestion  of  the  late  Dr.  Lewis  Jon 
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for  attachment  to  the  rotary  convertor  of  the  Pantostat  is  very  suitable.  Tap 
water  in  the  conical  glass  is  used  as  the  varying  vessel  resistance.  This  device 
is  satisfactory  for  work  in  private,  where  one  patient  is  treated  at  a  time.  For 
hospital  work  it  is  more  customary  to  use  an  apparatus  for  procuring  surging 
sinusoidal  alternating  current  from  the  main  by  means  of  a  transformer  with  a 
movable  secondary  coil.  The  secondary  coil  suspended  by  a  cable  is  made  to 
rise  and  fall  over  the  primary  by  means  of  a  small  electric  motor. 

Electrodes.  The  current  rhythmically  varied  should  be  administered  by 
way  of  electrodes  when  local  treatment  is  to  be  given.  These  electrodes  are 
similar  to  those  employed  for  iontophoresis  through  the  skin.  They  should 
be  of  large  size,  sufficient  to  cover  the  whole  part  requiring  treatment.  If  there 
is  no  instrument  at  hand  for  producing  rhythmic  variation,  a  certain  degree 
can  be  effected  by  moving  one  of  the  electrodes  that  convey  the  current  into  the 
body  rhythmically  over  the  skin  of  the  area  to  be  treated,  and  lifting  it  off  at  the 
end  of  each  stroke.  In  this  method  the  active  electrode  should  not  be  less 
than  one  third  of  the  area  over  which  it  is  moved. 

If  the  extremities  or  the  entire  body  are  to  be  treated,  electric  baths  may  be 
used.  These  are  of  two  kinds — the  Schnee  bath  and  the  full-length  bath.  The 
water  in  the  bath  with  the  metal  or  carbon  introduced  into  it  constitutes  the 
electrode. 

The  currents  for  use  in  the  Schnee  baths.  The  current  from  the 
main,  using  a  static  transformer  when  the  main  current  is  alternating,  or  a 
motor  generator  when  it  is  direct.  If  there  is  no  main  supply  at  hand,  the 
current  from  a  battery  of  accumulators  may  be  taken  to  the  motor  generator. 
The  sinusoidal  current  is  almost  always  used  when  patients  are  treated  in  the 
Schnee  baths.  The  current  used  in  the  full-length  bath  should  always  be  the 
rhythmically  varied  sinusoidal.  The  galvanic  current  derived  from  the  main 
should  never  be  used  because  the  risk  to  the  patient  from  earth  shocks  is 
too  great.  As  the  late  Dr.  Lewis  Jones  expressed  it,  “No  method  which  depends 
for  its  safety  upon  the  maintenance  of  insulation  from  earth  of  a  bath  containing 
wrater  is  good  enough  to  risk.” 
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DIATHERMY 

Diathermy  is  a  form  of  high  frequency  current  in  which  the 
.scillations  usually  vary  between  J  ana  o  million  per  second. 

:ircuit  consists  of  a  small  transformer  to  raise  .  e  consists 
upply  to  about  2000  volts.  The  rest  of  the  circuit  then  consist 
,f  a  condenser,  an  inductance  and  a  spark  gap  ‘he  discharges  of 
vhich  initiate  the  oscillations  of  current.  A  valve  circuit  may  be 

X  S2"  is  s?r  bi 
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piece  of  metal  tubing  in  either  hand,  the  leads  being  attached 
these.  A  useful  handle-bar  type  consists  of  an  ebonite  rod  abo> 
i  inch  diameter  and  6  inches  long,  and  the  copper  cylinders 
either  end  of  the  same  diameter  and  about  6  inches  long. 

The  chief  effect  of  these  currents  when  passed  through  t: 
body  is  the  generation  of  heat  in  the  path  of  the  current.  T 
amount  of  heat  generated  will  depend  on  the  current  density  as 
resistance  of  the  part.  The  greater  the  product  of  these  two  t 
more  heat  will  be  generated.  The  actual  rise  of  temperature  w 
also  depend  on  how  the  heat  is  conducted  away,  and  in  the  c& 
of  most  of  the  internal  organs,  with  their  abundant  blood  supp! 
the  rise  will  not  be  so  great  as  in  less  vascular  parts.  The  machi: 
usually  has  a  milliampere  meter,  but  as  this  does  not  tell  o: 
either  the  current  density  or  resistance  of  the  part,  it  is  of  ve 
limited  value,  and  must  not  be  relied  upon.  The  chief  guide 
the  patient’s  sensation  of  pleasant  warmth,  and  it  is  unsafe  to  g 
beyond  this  or  an  unpleasant  burn  may  result.  These  are  oft« 
comparatively  painless,  but  may  take  some  time  to  heal.  Obvious 
the  treatment  should  not  be  given  to  an  anaesthetic  area  of  ski 

Clinically,  this  property  of  warming  the  tissues  locally  is  usef 
in  many  conditions,  as  it  stimulates  the  vascular  supply  and  hen 
helps  the  vitality  of  the  tissues.  By  using  large  electrodes  and  larj 
currents  the  temperature  of  the  body  as  a  whole  can  be  raised  (s< 
called  “artificial  fever”).  By  using  small  metal  electrodes  a  gre 
current  density  can  be  produced  and  tissues  can  be  coagulate 
and  burnt. 

Cutting  Current.  By  suitable  modifications  of  the  circuit 
current  is  produced  that  disrupts  the  tissues,  and,  using  srm 
needle  or  blade-shaped  electrodes,  the  current  can  cut  the  tissue 
It  is  possible  to  adjust  the  cut  very  finely  indeed,  and  so  is  < 
use  in  brain  surgery.  The  cut  can  also  be  made  so  that  the  edg 
of  the  wound  are  coagulated  at  the  same  time  to  a  depth 
l  to  2  mm.,  and  thus  the  lymphatics  and  small  vessels  are  seale 
This  is  of  use  in  some  cases  of  cancer. 

Short  Wave  Therapy.  Using  even  higher  frequency  oscillations  (10 — 
million  per  second,  giving  a  wave  length  of  30 — 6  metres),  heat  effects  can 
obtained  by  direct  inductance,  the  patient  being  placed  in  the  condenser  fi< 
between  two  electrodes.  With  this  type  of  oscillation  the  metal  electrodes  ne 
not  touch  the  patient,  and  this  makes  the  application  much  easier.  Bandaj 
or  even  clothing  need  not  be  removed.  Of  use  in  conditions  where  ordim 
medical  diathermy  would  be  employed,  but  deep  heating  may  be  a  little  easi 
especially  where  there  are  irregular  surfaces  such  as  the  knee  or  nasal  sinus 
It  may  also  be  used  to  produce  therapeutic  fever. 

CERVICITIS.  By  a  method  devised  by  C.  A.  Robinson  an  infected  and  inflarr 
cervix  uteri  can  be  heated  to  the  maximum  temperature  desirable,  i.e.,  115°< 
which  will  free  the  cervix  of  infection  by  pathogenic  organisms.  Untreal 
cervicitis  may  lead  to  infective  arthritis,  the  development  of  which  in  a  won: 
with  cervicitis  is  indicated  by  deterioration  of  general  health,  undue  fatigue 
exertion,  occurrence  of  bruises  on  the  body,  loss  of  healthy  colour,  and  mud 
complexion.  Chronic  low  back  ache  is  commonly  due  to  cervicitis,  anc 
commonly  the  prelude  to  infective  arthritis,  disappearing  after  removal  of  i 
cervicitis  by  diathermy.  The  results  with  diathermy  in  cervicitis  are  amc 
the  most  satisfactory  in  the  whole  realm  of  therapeutics. — E.  P.  Cumberbat 
Practitioner ,  ii/ 1 933,  517. 
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Experimental  Syphilis  in  rabbits  cured  by  the  induction  of  artificial  pyrexia 
>y  exposing  them  in  the  electrostatic  field  of  a  high-frequency  oscillator,  operat¬ 
ing  at  a  frequency  of  10,000  kilocycles.  No  injurious  effect  on  growth,  mating  or 
ertilisation,  with  temperatures  not  greater  than  those  within  physiological 
imits. — Carpenter,  Boak  and  Warren,  Brit.  med.  J.,  i/1933,  706. 

Short-wave  therapy.  Discussion  by  the  Section  of  Physical  Medicine  of  the 
l.S.M. — Brit.  med.  J.,  ii/ 1934,  956. 

Electric  Shock .  There  is  not  the  smallest  danger  of  sudden 
ieath  if  the  current  enters  one  foot  or  leg  and  leaves  by  the  other, 
>ut  there  is  danger  if  a  current  at  only  65  volts  travels  through 
he  thorax  and  so  has  a  chance  to  pass  through  the  substance  of 
he  heart.  A  dry  skin  offers  greater  resistance  to  the  entrance  of 
dectrical  current  than  a  moist  one. 

100  volts  is  thought  to  be  dangerous — 50  may  be  considered 
msafe.  The  danger  depends  also  on  amperage — 1/10  ampere 
vould  produce  death,  but,  medically,  persons  have  “endured”  1 
mpere  without  fatal  results. 

The  question  of  danger  to  man  of  electric  currents  may  be 
iiscussed  under  six  headings:  (a)  Voltage. — Death  has  occurred 
rom  shock  at  voltages  as  low  as  65  with  alternating  currents. 
\  direct  current  at  95  volts  has  caused  death.  ( b )  Amperage. — 
f0  to  90  m.a.  of  an  ordinary  alternating  current  would  be  enough 
f  the  current  went  through  the  chest  and  heart,  (c). — Duration 
f  the  contact,  (d). — Industrial  alternating  currents  are,  other 
hings  being  equal,  more  dangerous  than  continuous  currents 
2  or  3  times  as  powerful. — Board  of  Trade  agrees  as  to  this). 
Alternating  current  that  reverses  the  direction  of  its  flow  100 
imes  a  second  is  described  as  an  alternating  current  of  50  periods 
>r  cycles  a  second,  or  as  having  a  frequency  or  periodicity  of  50 
cycles).  The  frequency  is  of  great  importance  in  considering  its 
langer  to  life.  (e). — Position  of  electrodes.  The  heart  is  the 
he  danger  point.  (/).■ — Resistance  at  the  electrodes. 


Treatment  of  Injuries  Caused  by  Electric  Currents 

In  case  of  shock,  only  apparent  death  is  produced  at  first,  and  it 

ay  be  possible  to  resuscitate  by  artificial  respiration  if  used  at 

ice.  If  patient  is  in  contact  with  the  wire  pull  him  away  oy 

itching  hold  of  his  clothing  or  by  using  a  good  thick  layer  ot 

oth,  e.g.,  one’s  coat  (dry),  or  by  using  a  newspaper.  Do  not 

>uch  him  unprotected — use  rubber  gloves  if  availab  e.  n  an\ 

rcumstances  the  breaking  of  the  current  means  a  res  s  oc  o 

e  individual  concerned.  If  in  contact  with  a  nve  wire  this  is  to 

*  cut,  if  possible,  with  long  iron  scissors  m  wooden  handles. 

For  treatment  of  burns,  apply  boric  acid  compresses  or  charcoal 

mltices  if  there  is  much  destruction  of  tissues.  A  . 

suit  of  a  severe  electric  shock  is  rupture  of  me  vesse 

•ain.  Hence,  in  first  aid ,  the  head  should  he  raised ,  not 

If  a  doctor  on  his  arrival  finds  artificial  respiration  extinct  but 

t,  because  the  heart-beat  cannot  be  detected  pres^e  hfe  to  bejxtmct,  bu 

ould  advocate  perseverance  in  artificial] lol^stSration  in  cases  of  apparent 
portance  of  immediate  application  of  artifi  ^  •  jt  though  generally 

ath  from  electric  shock  and  of  persistence  in  PI  -  -  ’ 
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appreciated  by  electrical  engineers,  is  not  adequately  realised  by  factory  occupr 
or  by  members  of  the  medical  profession.  Both  the  Silvester  and  Schfc 
methods  are  applicable,  the  important  thing  being  immediate  applicatii 
combined  with  inhalation  of  oxygen-carbon-dioxide  mixture. — Form  17 
Nov.  1933,  Factory  Dept.,  Home  Office,  per  Lancet ,  ii/1934,  206. 

All  cases  of  electric  shock  should  be  treated  by  artificial  respiration  i 
mediately  after  the  accident. — S.  Jellinck,  Arch.  Radiol.,  1927,  317. 

The  best  explanation  of  deaths  from  electric  shock  is  that  they  are  due 
a  sensory  stimulation  causing  paralysis  of  the  respiratory  centre,  justify 
artificial  respiration.  Many  cases  may  be  only  apparent  death,  real  de 
supervening  from  lack  of  means  of  carrying  on  the  essential  functions  of 
body. — Bernard  Spilsbury,  Arch.  Radiol.,  1927,  316. 

ACTINOTHERAPY 

ULTRA-VIOLET  RAYS 

Finsen  Lamp.  This  was  the  first  source  of  ultra-violet  lig. 
the  concentrated  light  being  violet  and  ultra-violet.  It  is  pi 
duced  by  an  arc  lamp  in  which  the  heat  rays  are  cut  off.  Finsea 
original  lamp  was  superseded  by  the  “Finsen-Reyn”  lamp,  a 
this  again  has  given  place  to  the: 

Finsen-Lomholt  Lamp,  designed  for  the  local  treatment 
skin  lesions,  especially  skin  tuberculosis,  with  concentrated  carb 
arc  light.  Its  use  is  based  on  the  observation  that  the  therapeu 
effect  of  light  treatment  depends  almost  entirely  on  the  ultra-vk> 
rays.  By  using  a  double  colour  filter  it  is  possible  to  absorb  r 
only  the  dark  heat  rays  but  also  the  luminous  rays  without  reduci 
effective  ultra-violet  rays  by  more  than  about  20%.  By  passi 
the  carbon  arc  light  through  the  filter  a  mixture  of  rays  is  obtain 
very  rich  in  ultra-violet  energy  (about  75%),  which,  with  the  c 
apparatus  did  not  amount  to  more  than  about  15%  of  to 
radiation  energy.  It  is  thus  possible  to  carry  out  a  much  me 
intensive  radiation  without  risk  of  burns,  while  cutting  t 
radiation  time  down  to  about  half. — Svend  Lomholt,  Lane 
ii/ 1 933,  1034. 

Tungsten  Arc  Lamp.  The  amount  of  ultra-violet  radiati 
obtained  from  any  metallic  electrode  appears  to  be  directly  pi 
portional  to  the  melting-point  of  the  metal.  Tungsten  has  t 
highest  melting-point  of  any  metal  obtainable.  Tungsten  i 
electrodes  appear  therefore  to  be  the  most  efficient  source.  Rad 
tions  have  destructive  action  on  micro-organisms  and  cai 
active  hypertemia  in  superficial  tissues.  Protection  of  the  eyes 
essential. 

Failure  frequently  due  to  unsuitable  or  inefficient  apparatus.  A  tungsten 
lamp,  capable  of  carrying  20  amperes,  is  the  most  efficient  for  local  or  gen< 
treatment.  The  intensity  of  the  electrical  energy  is  important — a  5-amp 
tungsten  lamp  is  relatively  ineffective  compared  with  a  15-ampere  lamp  u 
at  a  distance  of  from  12  to  6  inches  for  local  treatment. — W.  J.  Turrell,  B 
med.  J.,  ii/ 1 932,  174. 

The  carbon  disulphide  lamp  and  the  mercury  vapo 
lamp  also  produce  ultra-violet  light;  the  latter  has  been  develop 
by  P.  Cooper  Hewitt.  Schattner  and  Kusch  enclosed  the  merci 
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n  tubes  of  fused  rock  crystal — thereby  obtaining  a  very  strong 
ource  of  the  light. 

A  resistance  coil  enables  voltage  to  be  adapted  to  the  require- 
nents  of  the  lamp.  The  eyes  and  skin  must  be  protected  in  using 
>y  an  ordinary  sheet  of  glass. 

A  water-cooled  quartz  mercury  vapour  lamp  for  the  treatment  of  chronic 
nflammatory  diseases  of  the  mouth,  pharynx,  and  larynx,  by  local  application.  The 
amp  emits  luminous  and  ultra-violet  rays  of  wave-length  from  about  8,000  to 
!,300  A.U.,  the  infra-red  and  heat  rays  being  absorbed  by  the  water  circulation, 
t  operates  on  an  electric  current  of  1  to  1*5  amps,  and  80  to  120  volts  between 
he  electrodes  (direct  current). — A.  Eidenow,  Brit.  med.  </.,  ii/ 1 933,  94. 

The  proportion  of  ultra-violet  rays  emitted  by  a  lamp  depends  on  whether 
t  is  water-cooled  or  not,  and  also  upon  the  age  of  the  lamp.  Ultra-violet  radi- 
tion  is  more  intense  as  the  temperature  of  the  tube  rises. 

Penetrating  Power  of  Different  Rays.  Those  with  wave-length  from 
!,000  to  2,400  A.U.  are  stopped  in  the  stratum  corneum  of  the  epidermis:  from 
1,500  to  3,300  are  stopped  in  the  stratum  mucosum  of  the  epidermis:  from 
;,40Q  to  3,900  pass  through  the  epidermis  and  are  stopped  by  the  blood  in  the 
ubepidermal  capillaries.  Visible  violet  light  rays  (4,000  A.U.)  probably  pene- 
rate  no  further  than  longest  ultra-violet  light  rays,  but  visible  red  rays  (7,900 
V.U.)  may  reach  the  superficial  strata  of  the  muscles  under  the  deep  fascia. 
Visible  green  and  yellow  rays  have  an  intermediate,  and  invisible  heat  rays  a 
eeble  penetrating  power. 

The  human  epidermis  is  permeable  to  ultra-violet  radiation,  from  96%  to  26% 
ransmission  being  found  for  wave-lengths_  from  437  m fj,  to  294  m^i 
espectively. — N.  S.  Lucas,  Biochem.  J.,  1931,  57. 

Effect  on  Metabolism.  Exposure  of  the  skin  of  animals  to  ultra-violet 
adiation  gives  increased  bactericidal  power  to  the  blood  and  serum. 

Ultra-violet  light  has  a  distinct  effect  on  cell  metabolism,  this  effect  being 
xerted  not  only  locally  on  the  skin  but  on  deeper  organs  and  on  the  general 
iody  metabolism  as  well. — J.  trop.  Med.  ( Hyg .),  1924,  78. 

Growth  is  promoted,  it  has  been  said,  by  breathing  air  which  has  been 
rradiated  with  ultra-violet  light,  but  Webster  and  Hill  definitely  conclude 
hat  it  has  no  effect  on  growth. — Nature ,  Lond.,  i/1924,  761. 

Ultra-violet  light  depresses  the  lipase  and  stimulates  the  protease  in  the 
>lood. — per  J.  Amer.  med.  Ass.,  ii/ 1925,  66. 

Effect  on  the  Skin  and  Body.  The  most  potent  erythema-producing  rays 
re  those  from  2,900  to  3,000  A.U.:  the  pigment-producing  rays  are  those  from 
:,900  to  3,300  A.U.  Rays  below  2,900  produce  marked  erythema  without 
pigmentation.  Amongst  other  important  effects  are  the  activation  of  cho^sterol 
ncrease  of  calcium  and  phosphorus  content  of  blood,  and  of  red  blood  corpuscles 
nd  haemoglobin,  and  increased  power  of  the  irradiated  body  to  ^mbat  infection 
t  is  mainly  by  indirect  action  that  the  rays  have  therapeutic  effect.  Only a 
ery  few  diseases  is  local  treatment  of  value  and  even  in  these,  general  treatment 

*  The^short^rays  (2,000  to  2,400  A.U.)  do  not  produce  any  biological  effect 
s  they  do  not  penetrate  beyond  the  dead  tissue  of  the  epidemns-if  they  fell 
n  living  tissue  they  would  destroy  it  to  a  slight  depth.  Although  the  rays 
,300  to  2,400  A.U.  are  the  most  powerfully  bactericidal,  they  have  on  y  Y 
-eble  nenetrating  power.  The  longer  the  wave-length  the  lower  the  germ 

destroying  power,  and  therefore  ultra-violet  rays  Surfa”e 

irect  action  if  they  be  more  than  the  very  slightest  depth  below  the  surface. 

Dosaee  in  Ultra-violet  Treatment.  Methods  of  dosage  consis  (  ) 
iologlcfl  standardisation,  using  infusoria-  (2) i  test  of jef s.nveness 

i.Vhf  and  (3)  effect  of  a  test  dose  on  the  bactericidal  powers  oi 
lie  bleaching  o!f  an  acetone  solution  of  methylene  blue  may  be used  m  P^e  of  the 
ifusoria. — A.  Eidenow,  Lancet,  11/ 19^5, 

'pastUle/o/chltmalformamide  and 

Lite  in  colour,  change  to  a  progressive  y  P  .  ns  extending  between 
“u*  a^2  JooTu"  Thrmeas^nt  of  the  tint  is  carried  out  with  a 
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tintometer.  The  pastilles  are  unaffected  by  diffused  light  and  do  not  alte 
colour  for  some  hours  after  exposure. — L.  A.  Levy  and  D.  W.  West,  Bri 
Radiol.  ( B.A.R.P .  Sect.),  Oct.  1926,  140. 

Chemical  method  for  standardisation — the  Uroxameter,  by  action  of 
ray  son  a  solution  of  oxalic  acid  and  uranium  acetate. — Lancet,  i/1927,  353;  see 
J.  E.  Moss  and  A.  W.  Knapp,  Brit.  J.  Actino-Therap.,  1927;  Brit.  chem.  A 
(A),  1927,  322. 

Method  of  Exposure .  The  patient  is  divested  of  clothing  (except  a 
genitalia)  and  lies  on  his  back,  with  eyes  protected  by  goggles,  the  lamp  hang 
3  feet  above  middle  of  body,  but  a  little  to  one  side.  First  exposure  2  mine 
front  and  back,  repeated  every  other  day,  increasing  exposure  each  time 
J  minute  up  to  10  minutes  each  front  and  back.  This  completes  cou 
If  longer  course  necessary,  save  time  by  bringing  lamp  to  2  feet  and  redu 
exposure  from  10  to  5  minutes.  If  erythema  occurs  stop  treatment  till  it 
disappeared.  In  children  start  with  1  minute  exposure  increased  by  ^  min 
and  in  infants  \  minute,  increased  by  ^  minute. 

Diseases  and  patients  in  which  treatment  is  likely  to  produce  hartr 
effects.  Patients  with  general  pyrexia  should  not  receive  it.  In  acute  1 
infection  local  rays  should  not  be  used,  nor  generally  if  body  temperatur 
raised.  Omit  treatment  if  pus  present  or  suspected.  Should  not  be  giver 
pulmonary  tuberculosis  except  by  an  expert.  Inadvisable  in  case  of  failing  he 
Bright’s  disease,  and  in  very  old  people.  Omit  during  menstruation. — E 
Cumberbatch,  Brit.  med.  J.,  ii/ 1928,  43. 

Deleterious  Effects.  Severe  dermatitis  following  an  artificial  sun  batH 
H.  MacCormac  and  H.  M.  McCrea,  Brit.  med.  J.,  i/1925,  693. 

Patients  with  unduly  low  blood  pressure  may  be  intolerant  to  ordinary  do 
and  develop  lassitude,  depression,  headache,  etc.,  but  will  often  receive  ber 
from  subminimal  doses. — J.  B.  Ferguson,  Brit.  med.  J.,  i/1926,  403. 

Skin  irritation  following.  In  the  milder  cases  bathing  the  skin  with  alka 
lotions  is  effective.  A  routine  examination  of  the  urine  is  undertaken 
in  cases  showing  marked  acidity  an  alkaline  mixture  is  given,  and  incret 
exercise  in  the  open  air,  to  prevent  irritation  which  may  arise  from  defic 
alkali  reserve. — S.  van  S.  Boyd,  Lancet,  ii/ 1 928,  1076. 

GENERAL  VIEWS  ON  ACTIN OTHER APY 

Although  actinotherapy  cannot  fulfil  all  the  claims  made  for  it  by  its  n 
sanguine  exponents,  there  is  a  definite  set  of  conditions  in  which  its  emp 
ment  is  indicated,  and  though  in  skilled  hands  it  may  prove  valuable,  improp 
used  it  may  do  the  gravest  mischief.  Properly  applied,  it  is  an  important  aj 
in  the  AMELIORATION  OF  RICKETS  AND  SURGICAL  TUBERCULOSIS — often  produ; 
complete  cure — and  is  of  benefit  in  some  NEUROLOGICAL  CONDITIONS  (e.g.,  a< 
anterior  poliomyelitis,  Bell’s  palsy,  the  root  pain  of  tabes  dorsalis,  and  he 
zoster),  anaemias  and  skin  diseases.  But  it  may  do  definite  and  irretriev; 
harm  in  pulmonary  tuberculosis,  arteriosclerosis,  chronic  nephritis,  quies 
appendicitis,  and  various  forms  of  neurosis.  Early  or  latent  phthisis  may 
up  into  activity. — Brit.  med.  J.,  ii/ 1928,  662. 

Types  of  cases  likely  to  benefit  by  light  treatment  in  a  general  clinic 
(1)  tuberculosis  of  bones,  joints,  glands  of  the  peritoneum,  lupus  vul| 
of  the  skin  and  mucous  membranes;  (2)  rickets;  (3)  blood  disorders; 
neurasthenia;  (5)  some  forms  of  chronic  arthritis;  (6)  B.  coli  pyelitis. — J 
Sequeira  and  W.  J.  O’Donovan,  Lancet,  i/1925,  909. 

Gratifying  results  in  furunculosis,  eczema,  alopecia  (especially  alopecia  are 
onychia,  chilblains,  Raynaud’s  disease,  psoriasis  and  pruritus,  also  in  disord 
menstruation.  Relieves  pain  in  sciatica  and  lumbago  and  other  forms  of  fibre 
and  neuritis.  Its  immediate  analgesic  effect  little  short  of  miraculous. — F 
Humphris,  Practitioner,  i/1926,  380. 

A  valuable  remedy  for  erysipelas  and  certain  types  of  cutaneous  and 
cutaneous  tuberculosis,  also  in  acne  vulgaris,  adenoma  sebaceum,  pityi 
rosea,  parapsoriasis,  psoriasis,  telangiectasis,  indolent  ulcers  and  wounds 
port-wine  stains;  in  eczema  it  is  likely  to  do  more  harm  than  good,  in  pru 
it  may  actually  increase  the  discomfort,  and  in  the  disseminate  type  of  ne 
dermatitis  it  is  extremely  dangerous.  Its  real  field  is  in  the  treatment 
prevention  of  “surgical”  tuberculosis. — G.  M.  Mackee,  Council  on  Ph} 
Therapy  of  the  A.M.A.,  per  Brit.  med.  J.,  ii/ 1932,  67. 
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There  is  no  scientific  reason  to  suppose  that  the  supply  of  vitamin  D 
to  the  body  is  better  effected  by  ultra-violet  ravs  than  by  the  direct 
provision  of  the  necessary  food  values,  and  it  costs  three  to  four  shillings 
to  give  by  light  an  effective  supply  of  vitamin  D  that  would  cos  t  less  than 
a.  penny  if  given  as  cod-liver  oil .  As  to  the  power  of  light  radiations  to  excite 
local  inflammatory  reactions  in  the  skm  this  can  be  effected  equally  as  well  by  a 
mustard  plaster.  It  would  seem  to  be  the  duty  of  those  taking  the  responsibility 
of  prescribing  light  treatment  not  only  to  secure  that  its  known  dangers  shall  be 
avoided,  but  to  find  and  announce  evidence  of  its  benefits  other  than  those  due 
to  commercial  advocacy  and  popular  credulity.— Rep.  med.  Re?.  Goun.,  Lond., 
1927-28,  Lancet,  i/1929,  628,  Criticisms  of  the  Report:  H.  S.  Banks,  Lancet , 
i/1929,  684;  M.  Weinbren,  ibid.,  685;  G.  M.  Levick,  Brit.  med.  J .,  i/1929,  620. 

AFFECTIONS  TREATED  WITH  ULTRA-VIOLET  LIGHT 


Alopecia  TOTALIS  treated  with  ultra-violet  rays.  Cases  responded  well,  and 
recovered  growth  of  hair. — A.  Eidenow,  Brit.  7ned.  J.,  ii/ 1 930,  940. 

Analgesic  Effect.  R.adiant  heat  and  ultra-violet  light  are  both  powerful. 
— F.  Hernaman-Johnson,  Practitioner ,  i/1926,  319. 


Asthma  resistant  to  all  other  treatment  cured  by  ultra-violet  light:  three 
cases  quoted.  Results  probably  due  to  leucocytosis,  germicidal  action,  increased 
absorption  of  calcium  and  phosphorus  and  formation  of  vitamin  D,  increase  of 
iron  in  the  blood,  rise  of  hemoglobin  in  the  erythrocytes,  and  increased 
secretions  of  thyroid  and  adrenal  glands. — A.  Bryce,  Brit.  med.  J.,  i/1927,  510. 
The  number  of  attacks  is  considerably  reduced,  but  relapses  occur  in  two-thirds 
of  the  cases. — Brit.  med.  J.  Epit.,  i/1927,  54. 


Infantile  asthma  well  treated.  Caution  needed  owing  to  production  of  ozone 
by  quartz  lamp  with  irritant  effect  on  bronchi  and  lungs. — Brit.  med.  J.  Epit., 
i/1926,  52. 


Eczema. — 100  cases  in  the  Finsen  Institute  at  Copenhagen  well  treated  by 
the  application  of  concentrated  light  from  a  carbon  arc  lamp.  Single  exposure 
For  each  spot  70  to  140  minutes  of  a  carbon  arc  light  of  50  amperes  and  55  volts. 
As  it  is  laborious  and  expensive,  its  use  should  be  limited  to  resistant  cases. 

3 vend  Lomholt,  per  J.  trop.  Med.  ( Hyg .),  1923,  202. 

Eye  Affections.  Ocular  tuberculosis  in  any  form  gives  ready  response. 
Phlyctenular  ophthalmia  also  well  treated.  ^Infective  irido-cyclitis  cases  s,.o\v 
less  dramatic  response. — W.  Stewart  Duke-rfider,  Brit.  med.  J.,  i/lJ^6, 

Fractures.  Especially  where  there  is  delay  in  union,  a  combination  of  ukia- 
Aolet  light  with  direct  current  proved  effective. — C.  B.  Heald,  i^ancet,  i/L  5, 


162. 

Herpes,  occurring  5  weeks  after  a  course  of  Auremetine  and  Stovarml, 
eared  uo  with  no  scarring  after  treatment  with  ultra-violet  light  5  minutes 
:  2  ft.  with  the  air-cooled  Hanovia  lamp  on  four  successive  days  I: wPfXPt 
ise  not  so  treated  the  vesicles  and  itching  persisted  for  3  weeks.— M.  Weinbren, 

ancet,  ii/ 1 927,  865. 

Impetigo  Contagiosa.— Slight  but  definite  curative  effect.  General  exposure 
i  this  complaint  safer  and  more  efficient  than  local  exposure  at  short  range. 

B.  Ellison,  Lancet,  i/1927,  1345.  .  Q 

Lupus  and  other  forms  of  tuberculosis.  A.  Reyn,  Brit.  med.  •  u/  *  >  ■ 

90%  of  cures  obtained  in  lupus  vulgaris  and  oth °*. 

ith  combined  treatment  locally  and  the  light  ba  n.  a,  t'.  c  '  '  i 

Carbon  arc  light  in  lupus.  70%  of  cures  in  the  ary  type  at„"on.(10j1 923  292. 

7  Finsen’s  method.— J.  H.  Sequeira,  per  J.  trap.  Med.  (Hyg.),  ^ , 

Of  little  use  in  lupus  erythematosus.— Brit.  med.  J.,  n/lV  a  - 
Extensive  lupus  cleared  out  completely  in  l?ss  than  3  months,  using 
insen-Lomholt  lamp. — E.  M.  Holmes,  Lance  ,  ti/  *  ^  > 

Neuralgia  following  herpes  zoster  well  treated  \\\l  utrauoe 
'escriber,  1926,  138.  ^  .  ,  ,  •/1noq  oqq 

Nose  and  Throat  diseases  treated.— A.  Eidenow,  rit.  me  '  heali’ng_ 

Tuberculous  and  other  buccal  pyogenic  chronic  u  ce  > 

Eidenow,  Lancet,  ii/ 1929,  651, 
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Paralysis,  Infantile. — Good  results  with  light  treatment  in  conjuncti* 
with  local  treatment  of  the  affected  muscles  by  red  rays. — G.  Murray  Levii; 
Lancet ,  i/1925,  686. 

PSORIASIS.  The  combined  treatment  of  psoriasis  with  crude  coal  tar  ointme 
and  exposure  to  ultra-violet  quartz  lamp  better  than  either  treatment  alor 
The  ointment  is  applied  to  patches  for  24  hours  and  removed  with  olive  c 
The  light  is  applied  for  one  minute  at  a  distance  of  30  inches,  and  the  tir 
increased  one  minute  daily  for  3  or  4  days. — per  J.  Amer.  med.  Ass.,  ii/1925,  22 

Pyorrhcea  with  systemic  infection.  Erythema  dose  of  ultra-violet  ra 
administered  to  trunk,  a  specific  cure. — Brit.  med.  J.  Epit.,  ii/ 1926,  101. 

Beneficial  results  by  use,  in  conjunction  with  ultra-violet  rays,  of  1%  eos 
in  pyorrhoea  alveolaris,  of  5%  protargol  in  skin  diseases,  and  of  saline  in  tube 
culosis  and  rickets. — G.  Matteucii,  The  Limitations  and  Defects  of  Actir 
Therapy. 

Rheumatic  Disease  (chronic).  Beneficial.  Local  analgesic  powers  co> 
siderable  in  neuritis,  fibrositis,  and  arthritis. — A.  G.  Watson,  Prescriber,  192 
412. 

Rickets.  The  rays  the  most  active  and  most  powerful  treatment  in  ear 
childhood. — Brit.  med.  J.  Epit.,  i/1925,  8.  See  also  F.  H.  Humphris,  Lane 
i/1925,  912. 

Rickets  treated  with  artificial  sunlight  reinforced  by  administration  of  eosr 
— J.  Amer.  med.  Ass.,  i/1926,  1407.  (1  grain  doses  have  been  used.) 

Tuberculosis.  A  valuable  adjunct  to  other  treatment. — H.  Godde,  Lane 
ii/ 1 923,  238.  Whole  body  exposed  gradually  to  the  light  from  short  flar 
carbon  arc  lamps  consuming  75  amps.  For  patients  who  are  receiving  maximu 
dosage  of  2  or  2£  hours  it  is  not  economical. — G.  B.  Dixon,  Brit.  med.  >- 
ii/1925,  473. 

Review  of  treatment  of  peritoneal  and  glandular  tuberculosis  in  children 
ultra-violet  rays  during  last  few  years.  The  authors  conclude  that  (1)  the  sc 
use  of  ultra-violet  rays  has  been  of  decided  value  in  peritoneal,  glandular  ar 
osseous  tuberculosis,  (2)  mesenterical  glandular  tuberculosis  is  the  most  rapic; 
improved,  then  mediastinal  and  lastly  peripheral  glandular  tuberculosis,  (! 
pulmonarv  miliary  tuberculosis,  even  in  early  stage,  is  unaffected. — Brit.  med. 
Epit.,  i/1925,  3. 

All  forms  of  tuberculosis,  except  pulmonary  and  meningococcal,  in  which 
is  contraindicated,  are  benefited — fresh  air  an  important  adjunct. — per  J.  Am 
med.  Ass.,  ii/1925,  1091. 

The  original  idea  that  artificial  heliotherapy  would  prove  an  almost  speci 
treatment  for  surgical  tuberculosis  has  not  been  justified.  A  series  of  cas 
thus  treated  showed  no  marked  improvement  over  those  not  so  treated.  Artific 
heliotherapy  does  not  change  the  fundamental  principles  of  treatment  of  surgic 
tuberculosis. — E.  C.  Mekie,  Brit.  med.  J.,  ii/1928,  243. 

Genito-urinarv  tuberculosis:  of  value.  Treatment  lasts  for  2  years. — Br 
med.  J.  Epit.,  i/1925,  12. 

Tuberculous  Laryngitis  at  Copenhagen;  disease  arrested  in  50%  of  cas< 
— Lancet,  ii/ 1 923,  512;  O.  Strandberg,  Lancet,  ii/ 1923,  1237. 

Treatment  by  the  Kromayer  model  No.  2  water-cooled  mercury  arc  vapo 
lamp,  with  a  quartz  laryngeal  applicator  designed  by  Dr.  William  Beaumoi 
shows  promising  results,  but  is  probably  best  employed  as  an  adjuvant  to  otf 
methods  of  treatment. — R.  Scott  Stevenson,  Brit.  med.  J.,  ii/ 1 933,  964. 

Results  of  light  treatment,  using  the  carbon  arc  lamp,  on  laryngeal  tuberculo 
at  the  Vejlefjord  Sanatorium  (Denmark).  Percentage  of  healing  in  257  patien 
59-4%.  The  prognosis  of  a  laryngeal  lesion  as  a  complication  of  phthisis  is 
longer  to  be  considered  so  gloomy  as  hitherto  supposed.  A  great  majority  can 
helped  by  a  combination,  of  light  treatment,  endolaryngeal  intervention,  a: 
sanatorium  regime,  including  all  the  available  methods  of  active  lung  treatme: 
— O.  Strandberg  and  J.  Gravesen,  Lancet,  i/1934,  128. 

Sunlight.  No  artificial  source  of  radiation  yet  found  which  has  a  spect: 
energy  distribution  exactly  like  that  of  sunlight;  that  of  the  carbon  arc  is  t 
closest  approach,  but  even  that  contains  ultra-violet  light  of  very  short  wa-'. 
lengths  and  infra-red  radiation  of  long  wave-lengths  not  found  in  sunlight;  it  a 
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mite  an  in^nse  violet  radiation  in  excess  of  that  in  sunlight.™,/.  A  met.  med. 
tss.,  1/1929,  836. 

The  importance  of  skyshine:  the  sky  is  the  most  valuable  source  of  ultra- 
lolet  rays.  Bright  clouds  and  blue  sky  give  more  ultra-violet  radiation  than  the 
agh  sun  and  far  more  than  the  low  sun. — Leonard  Hill,  Brit.  med.  J.,  i/1926,  618. 

Sunlight  and  artificial  sunlight.  Influence  on  health.  Owing  to  smoke 
>ollution  in  cities,  the  ultra-violet  rays  are  cut  down  by  half,  and  even  two-thirds, 
n  comparison  with  country  and  seaside  places. — L.  Hill,  Brit.  med.  J.,  ii/1925, 
71. 

The  Acetone-Blue  Gauge  shows  that  on  the  average  two-thirds  of  the 
iltra-violet  rays  are  cut  off  by  smoke  and  dust  pollution  of  the  atmosphere  in 
he  City  of  London. — Rep.  med.  Res.  Coun.,  Lond.,  1925-6,  Lancet ,  i/1927,  508. 

Sun  Cure  of  Tuberculosis .  Good  effects  from  the  sun  cure  of  tuberculosis 
an  only  be  obtained  by  means  of  exact  medical  observation  and  supervision, 
rhe  patient  should  be  slowly  acclimatised  to  the  sunshine,  starting  with  5 
ninutes  exposure  of  the  legs  only,  and  slowly  increasing  daily  until  in  12  days 

complete  sun-bath  of  an  hour’s  duration  is  allowed.  Results  of  treatment 
emarkably  good.  In  unfavourable  weather  artificial  sunlight  is  given. — Lancet , 
i/1923,  237. 

The  only  untoward  result  seen  in  light-bath  treatment  is  the  occasional 
‘flare  up”  of  a  tubercular  process,  especially  where  there  is  pyrexia.  Wise  to 
*egin  treatment  of  visceral  tuberculosis  with  very  short  exposures  limited  to 
mall  areas.  It  is  generally  accepted  that  patients  whose  skin  pigments  best 
nake  the  most  rapid  and  complete  recoveries,  though  the  pigmentation  is 
>robably  only  an  index  of  some  chemical  change  in  the  blood, — J.  H.  Sequeira, 
3rit.  med.  J .,  ii/ 1924,  515. 

When  undertaken  not  under  medical  advice,  insolation  is  suitable  only  for 
he  well  man  who  feels  the  better  for  it.  For  the  sick  and  infirm  it  should 
lever,  under  any  circumstances,  be  undertaken  except  under  medical  super¬ 
vision.  The  sun  cure  should  be  regarded  merely  as  an  adjuvant  treatment  in 
ion-pulmonary  tuberculosis.  While  advocating  the  treatment,  the  author 
itters  a  warning  that  it  must  be  wisely  and  carefully  employed — gradual 
xposures  are  essential. — Sir  H.  J.  Gauvain,  Brit.  med.  J.,  ii/ 1924,  234. 

The  dangers  of  misapplied  sun-cures. — Lennox  Wainwright,  Practitioner, 
i/1924,  197. 

Sunbathing .  Details  of  1 1  cases,  with  the  onset  or  exacerbation  of  symp- 
ams  of  pulmonary  tuberculosis  following  sunbathing.  It  is  dangerous  for 
nyone  who  has  had  haemoptysis  to  sunbathe  until  tuberculosis  of  the  lungs  has 
>een  excluded,  or  for  people  who  have  recently  lost  weight,  feel  abnormally 
ired,  or  have  other  suspicious  symptoms.  Sunbathers  who  feel  tired  or  feverish, 
r  perspire  at  night  after  a  sunbath  should  take  no  more  sunbaths  if  their  evening 
emperature  is  above  99°F. — A.  H.  Gosse  and  G.  S.  Erwin,  Brit.  med.  J., 
/1934,  15. 

2ft  Vitaglass  (T.M.  457402  Class  15)  and  “Rest  Light”  are  types  of  glass 
/hich  permit  the  passage  of  ultra-violet  light. 

The  transparency  of  glasses  to  ultra-violet  light.  The  following  per- 

ntaee  transmission  was  obtained.  With  no  cover,  100,  with  silica  _ 


glass 

laterials. — Brit.  chem.  Ahstr.,  1927,  323.  .  , 

By  measuring  the  ultra-violet  intensity  from  the  sky-line  at  the  window- 

ill  and  comparing  the  intensity  of  illumination  at  .  e  ^  north  sky 

i  the  centre  of  the  room,  it  has  been  found  that  only  1/120  of  the  nort  ky 

ltra-violet  light  reaches  the  middle  of  the  room,  i.e.,  a  would 

t  in  this  position  for  20  hours  to  receive  as  much  ^nd  more 

sceive  from  2  minutes  out  of  doors  in  the^  noon  sun  g  •  .  ^  wjndow- 

fficient  to  give  children  a  short  noon-day  recess  than  to  I 

lass. — Lancet ,  ii/1928,  890.  ,  nrmmj  tunt 

Experiments  at  Smethwick  for  a  year  on  240  .®^'0®f^?vitoKlass”  window 
oart  from  slight  increase  in  haemoglobin  in  children  of  Vttagl 

lasses,  the  benefit  was  small,  the  probable  reason  S _  j^ancet  ii/1929, 

ttle  of  their  skin  exposed.  Open-air  schools  preferable.— per  Lancet ,  u, 

98. 
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“Vitaglass”  exposed  to  sunlight  undergoes  slight  diminution  of  transparer 
to  shortest  wave-lengths  for  9  months  or  less  period. — “Vitaglass”  Markets 
Board,  Lancet,  ii/ 1 929,  690. 

In  buildings  other  than  those  designed  specifically  for  sun  treatment,  althou 
ultra-violet  glass  in  large,  unobstructed  windows  can  admit  therapeutic  radiat: 
in  appreciable  quantity,  to  receive  this  radiation  it  is  necessary  to  sit  nea^ 
window  or  in  the  direct  rays  of  the  sun. — “Ultra-violet  Window  Glazing 
H.  E.  Beckett,  Building  Research  Bulletin,  No.  8. 

A  Practical  Window  for  Transmitting  Ultra-violet  Rays  from  Su 
light.  A  cheap,  practical,  and  effective  window  for  the  purpose  may  be  ma 
from  cellophane.  The  cellophane  is  reinforced  by  being  sandwiched  betwe 
two  layers  of  coarse  chicken  wire  affixed  to  a  wooden  frame  (1  to  2  inch  me 
wire  being  used),  and  will  last  for  a  year.  The  material  allows  the  short 
(curative)  light-waves  to  pass.  Glass  used  for  the  purpose  loses  a  lot  of 
transparency  by  exposure. — A.  H.  Pfund,  J.  Amer.  ?ned.  Ass.,  ii/ 1 928,  19. 

Windolite.  A  cellulose  and  wire  netting  product  allowing  ultra-violet  rs 
through  freely. 

Infra-Red  Rays  have  much  greater  power  to  penetrate  tissues  than  ultn 
violet  rays.  They  cause  marked  vasodilation,  a  progressive  increase  in  t 
number  of  red  corpuscles,  marked  diminution  of  leucocytes,  and  increase 
temperature  of  plasma,  and  in  addition  exercise  a  remarkable  analgesic  effe 
'They  give  rise  to  intense  hyperaemia  with  redness  of  skin  in  zone  irradiate 
usually  persisting  for  2  to  3  hours. — Brit.  med.  J .  Epit.,  i/1926,  26. 

Therapeutic  Uses  of  Infra-Red  Rays  by  W.  Annandale  Troup  (The  Actii 
Press,  Ltd.). 

“Grenz”  or  “Imfra-Rontgen”  rays,  a  new  form  of  actinotherapy.  T 
rays  are  situated  between  the  ultra-violet  and  Rontgen  rays  and  have  a  wai 
length  of  1-2  to  2  Angstrom  Units.  One  unit  of  “Grenz”  rays  produces  a  ul¬ 
erythema  from  12  to  24  hours  after  exposure:  redness  disappears  in  10  da 
and  dose  can  be  repeated  every  2  weeks  for  several  doses.  Most  diseases  requi 
doses  of  2  units.  Special  low-tension  apparatus  ranging  between  5,000  ar 
9,000  volts  necessary.  Of  value  in  skin  diseases. — per  Prescriber,  1928,  321. 
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The  first  important  move  in  the  effort  to  control  the  advertise¬ 
ment  and  sale  of  proprietary  medicines  for  which  extravagant 
therapeutic  claims  are  made,  was  the  publication  by  the  British 
Medical  Association  of  Secret  Remedies :  What  they  cost  and  what 
they  contain  (1909),  followed  by  More  Secret  Remedies  (1912). 
(Both  these  works  are  now  out  of  print).  In  1912  the  House  of 
Commons  appointed  a  Select  Committee  to  enquire  into  the 
eonditions  prevailing  in  the  United  Kingdom  regarding  the  sale  of 
Proprietary  Medicines. 

The  report  of  the  Committee  was  issued  in  1914  and  was  re¬ 
printed  as  a  supplement  to  the  Lancet ,  Jan.  10,  1925  (“Sale  of 
Patent  Medicines”).  It  was  found  that  the  existing  law  offered 
no  check  to  gross  abuse  of  the  public  and  recommended  that  the 
administration  of  the  law  governing  the  advertisement  and  sale  of 
patent,  secret  and  proprietary  medicines  be  part  of  the  functions 
pf  the  Ministry  of  Health. 

The  Committee  considered  that  the  exhibition  of  formula — a 
much  discussed  proposition — “does  not  appear  to  us  to  be  a  proper 
practical  or  effective  measure”  (except  in  the  case  of  alcohol, 
poisons  and  certain  dangerous  drugs).  Further,  that  pure  drugs, 
tended  entire  under  fancy  names,  should  no  longer  be  exempt  from 
duty,  that  the  distinction  between  the  name  of  an  ailment  and  che 
name  of  an  organ,  the  seat  of  that  ailment,  should  be  abandoned, 
and  that  the  exemption  should  not  apply  to  medicines  generating 
carbonic  acid  gas.  It  was  also  recommended  that  reference  to  the 
patent  medicine  stamp  in  advertising  matter  should  be  prohibited 
and  that  no  name  of  a  proprietor  or  firm  should  be  printed  on  the 
stamp.  The  report  also  dealt  with  the  law  relating  to  proprietary 
medicines  in  the  British  Dominions,  Germany,  Austiia,  Hungary, 


?rance  and  Italy. 

U  S.A.  Proprietary  iVf ediemes.  "The  Department  of  Agriculture,  through 
le  Bureau  of  Chemistry,  has  issued  details  as  to  claims  of  therapeutic  effects, 
idefinite  and  sweeping  terms,  testimonials,  etc.,  for  guidance  as  to  wording  ot 
ibels  permissible  under  an  Amended  Food  and  Drugs  Act.  Such  names  as 
Nerve  Tonic,”  “Lung  Balm,”  “Kidney  Pills  are  objected  to j.  Guarantees  as 
)  refund  of  money  also  are  not  permissible.— Brit.  med.  1/1915,  A 

The  Food  and  Drug  Administration  of  the  Department  publishes  in  bulletins 
sued  at  freauent  intervals  reports  on  “patent  medicines  whose  sale  has  been 
mnd  to  violate  the  Food  and  Drugs  Act.  These  reports  are  summarised  in  the 

.  Amer.  med.  Ass. 


oprietary  Medicine  Bills.  _ 

n  Tulv  1920  a  Bill,  based  on  the  recommendations  of  the  Select 
Tirnittee,  was  introduced  into  the  House  of  Lords.  Among  the 
fosals  were  the  prohibition  of  the  sale  or  adverttsement  of 
ledies  purporting  to  treat  or  cure  certain  diseases AL  L 
:ion  of  proprietary  medicines  and  their  owners,  and  the  dis 
sure  of  the  formulae  of  all  such  preparations. 
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A  Proprietary  Medicine  was  defined  as  any  medicine  held  out 
advertisement,  label  or  otherwise  in  wrriting  as  efficacious  for  t 
prevention,  cure  or  relief  of  any  malady,  ailment,  infirmity 
disorder  affecting  human  beings  and 

( a )  which  is  sold  under  a  trade  name  or  trade  mark  to  the  use 
which  any  person  has  or  claims  or  purports  to  have 
exclusive  right;  or 

(b)  of  which  any  person  has  or  claims  or  purports  to  have  t 
exclusive  right  of  manufacture  or  for  the  making  of  whi 
any  person  has  or  claims  or  purports  to  have  any  seer 

For  an  analysis  of  the  provisions  of  the  Bill  as  amended  in  t 
Committee  of  the  House  of  Lords,  see  Chem.  Sc  Drugg.,  ii/19* 
1472;  see  also  ibid.,  ii/ 1 920,  1503,  and  i/1921,  49. 

Throughout  the  discussions  on  the  Bill  exception  was  taken 
the  disclosure  of  formulae  of  proprietary  medicines,  but  t 
position  in  this  respect  has  now  been  altered  completely 
“De-stamping”  (see  below). 

After  reaching  the  Report  stage  in  the  House  of  Lords  the  F 
was  not  proceeded  with  on  account  of  the  dissolution  of  Parliame 
A  further  Bill,  with  essentially  the  same  provisions,  was  drawn 
by  the  Health  Advisory  Committee  of  the  Labour  Party  a 
introduced  in  the  House  of  Commons  in  May  1931,  but  afterwar 
withdrawn. 

Since  1920  many  things  have  happened — the  D.D.A.  control  of  narcoti 
the  Labelling  of  Poisons  Order,  requiring  the  proportion  of  poisons  to  be  sta 
on  the  label;  the  formation  by  the  newspapers  of  a  Committee  which  watc 
over  all  patent  medicine  advertisements;  but  the  position  of  the  patent  medic: 
trade  is  not  creditable  to  either  doctors  or  pharmacists.  The  Parliament 
Committee  on  Food  and  Health  are  endeavouring  to  frame  a  non-controven 
Bill  which  would  deal  with  the  serious  side  of  the  patent  medicine  trade 
H.  N.  Linstead,  Pharm.  J.,  i/1933,  411. 

At  the  request  of  the  Standing  Committee  on  Scientific  Research  of 
Economic  Advisory  Council,  the  Council  of  the  Royal  College  of  Surgeons  h: 
given  their  views  on  patent  medicine  legislation,  the  following  being  abstrac 
from  a  statement  appearing  in  the  1934  Annual  Report  of  the  College. 

A  Bill  is  at  present  being  considered  by  the  Parliamentary  Committee  on  Fc 
and  Health,  the  object  of  which  is  to  prohibit  the  advertisement  and  sale 
medicines  or  appliances  for  the  prevention,  cure  or  relief  of  certain  diseases  e 
conditions,  the  use  of  fictitious  testimonials  and  the  offer  of  diagnosis  a 
treatment  by  correspondence.  The  representatives  of  the  patent  medicine  tn 
declined  to  support  any  Bill  on  the  lines  of  the  Select  Committee  but  agre 
not  to  oppose  a  measure  such  as  has  now  been  drafted. 

In  the  opinion  of  the  Council  the  problem  can  only  be  adequately  dealt  w 
on  the  lines  of  the  Select  Committee  of  1914  by  bringing  the  sale  of  propriet 
medicines  and  appliances  under  the  control  of  the  Ministry  of  Health.  St 
control  should  ensure:  (1)  That  the  article  is  not  injurious.  (2)  That  the  descr 
tion  of  its  therapeutic  action  is  not  fraudulent.  (3)  That  the  sale  of  the  arti 
and  the  method  of  its  advertisement  are  not  against  the  public  interest.  (4)  T 
no  medicine  or  appliance  is  advertised  as  a  cure  for  any  of  the  following  disea 
and  conditions: — Blindness,  Bright’s  disease,  cancer,  consumption,  diabei 
epilepsy,  fits,  locomotor  ataxy,  lupus,  paralysis. — Per  Brit.  med.  J.,  ii/ 1 934,  8 

In  Canada  a  proprietary  or  patent  medicine  is  defined  by  the  Propriet 
or  Patent  Medicines  Act  as  “any  artificial  remedy  or  prescription  manufactu 
for  the  internal  or  external  use  of  man,  the  main  composition  or  definition 
which  is  not  to  be  found  in  the  British  Pharmacopceia  ....  or  other  recogni 
and  approved  pharm acopoeias  or  formularies  ....  or  upon  which  is  not  prim 
in  a  conspicuous  manner  the  true  formula  or  list  of  medicinal  ingredients  o 
tamed  in  it.” — Pharm.  J.t  ii/1934,  590. 


PROPRIETARY  MEDICINES 


747 


Proprietary  Medicines  and  Revenue 

The  immense  increase  in  the  sale  of  patent  medicines  since  the 
Select  Committee  was  appointed  is  indicated  by  the  fact  that  in 
1929  the  revenue  alone  from  Patent  Medicine  Stamps  reached  a 
maximum  of  £1,333,512,  whereas  Dr.  Cox,  before  the  Select 
Committee  (1912),  made  the  statement  ( Chem .  &  Drugg.  y  i/1912, 
923)  that  £2,500,000  had  been  spent  by  the  public  on  patent 
medicines  since  1908.  The  number  of  patent  medicine  licence 
holders  has  increased  from  29,000  in  1903  to  190,000  in  1934. 
Since  1929  the  yield  from  the  duty  has  rapidly  decreased  owing  to 
the  practice  of  De-stampingy  and  amounted  only  to  £882,006 
in  1933. 


In  order  to  secure  the  benefit  of  the  exemption  from  duty  of  known,  admitted 
and  approved  remedies  when  sold  by  chemists  or  those  having  served  a  regular 
apprenticeship,  the  Commissioners  of  Customs  and  Excise  now  require  on 
labels,  cartons,  etc.,  a  “definite  and  complete  statement  of  ingredients  (i.e.,  the 
full  formula  with  proportions)  and  a  statement  that  no  proprietary  rights  are 
claimed  in  the  preparation  of  the  medicine.” — Pharm.  J.y  i/1930,  238. 


Numerous  manufacturers  of  patent  medicines  now  supply,  for 
sale  by  chemists,  unstamped  articles  the  formula  of  which  is 
printed  on  the  label;  such  preparations  are  vended  as,  say, 

“ -  Brand  of  Cough  Mixture.”  The  brand  name  is  registered 

as  a  trade-mark,  which  confers  proprietary  rights  on  the  namey 
although  the  label  bears  some  statement  in  accordance  with  the 
above  requirements  of  the  Commissioners  such  as  “Proprietary 
rights  are  not  claimed  in  the  formula  or  method  of  preparation  of 
this  article  except  in  the  registered  trade  mark.”  The  majority 
of  extensively  advertised  proprietary  medicines  are  now  sold 
unstamped  under  brand  names,  the  formulae  being  disclosed. 


Once  a  preparation  is  liable  to  stamp  duty  it  is  always  liable,  but  formulae  are 
altered  in  order  to  evade  this  rule. — J.  Humphrey,  Pharm.  J .,  i/1930,  165. 

One  important  effect  of  the  above  ruling  of  the  Commissioners  of  Customs  and 
Excise  is  to  make  dutiable  preparations  recommended  for  the  treatment  of  a 
disease  even  if  made  according  to  formulae  published  in  well-known  books  of 
reference  (such  as  the  B.P. ,  B.P.C.  and  the  Extra  Pharmacopeia)  and  labelled 
as  such  without  further  disclosure  of  formula  This  is  contrary  to  the  decision 
in  the  Farmer  v.  Glyn-Jones  test  case  (1903)  in  which  it  was  held  that  Am- 
moniated  Tincture  of  Quinine  B.P.  could  be  sold  unstarnped  although  recom¬ 
mended  for  the  treatment  of  influenza  and  colds. — Chem.  &  Drugg. ,  i/1930,  300. 


FORMULAE  OF  PROPRIETARY  MEDICINES 

In  the  following  list  we  provide  information  on  the  com- 
•osition  of  a  large  number  of  proprietary  medicines  as  sold  in  this 
ountry.  When  the  preparation  has  a  brand  name  the  formula 
iven  below  is  that  disclosed  on  the  label  or  carton  without  any 
ranslation  or  interpretation  of  the  names  of  the  ingredients  The 
ientity  of  a  common  substance  is  often  more  or  less  disguise  y 

tie  use  of  a  complex  chemical  name  and  the  exact,1ieni1A^ 
f  a  particular  ingredient  is  sometimes  made  more  difficult  by  the 

mission  of  any  indication  of  the  structural  PosA3e°d  medicines 
le  substituent  groups.  The  formate  of  many 
nrh  as  nills  tablets  and  powders  are  expressed  as  percentages  ai 
!  order  togive  some  indication  of  the  doses  of  the  constants 
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contained  in  each  unit,  the  average  weights  of  the  units  are  includec 
These  have  been  determined  from  an  examination  of  package 
obtained  through  the  usual  trade  channels.  In  other  cases  where  th 
composition  has  not  been  disclosed  by  the  makers  the  informatio 
has  been  taken  from  the  British  Medical  Journal  and  the  Lancei 
reference  to  the  pages  of  these  journals  is  made  in  each  instanc 
and  the  reader  is  referred  to  the  original  sources  for  further  details 
The  majority  of  those  to  which  Brit.  med.  J .  references  are  give 
were  described  in  Secret  Remedies  and  More  Secret  Remedies ,  an 
in  a  few  instances  these  books  are  given  as  the  only  references 
The  formulae  of  a  number  of  proprietaries  as  offered  for  sale  h 
Italy  are  taken  from  Lancet ,  i/1924,  256. 

The  composition  of  a  proprietary  article  in  one  country  does  not  necessaril 
convey  a  correct  impression  of  an  article  sold  under  the  same  name  in  othe 
countries. — Brit.  med.  J .,  i/1910,  339. 

Agarol  Brand  Compound  ( William  R.  Warner  &  Co.,  London). — Des 
cribed  as  a  perfectly  homogenized  emulsion,  each  fluid  ounce  containing  Miners 
Oil,  Heavy,  152  m.;  Phenolphthalein,  6  gr. ;  Glycerin,  52  m.;  Glycerite  of  Boro 
glycerin,  14  m.;  Agar  Jelly,  92  m.;  Acacia,  Purified  No.  1,  4-6  gr.;  Tragacanth 
Purified  No.  1,  1-7  gr.;  Sodium  Benzoate,  2-2  gr.;  Distilled  Water,  sufficient  t 
make  1  fluid  ounce. 

Alepsal  ( Genevrier ,  Neuilly ;  Wilcox,  Jozeau  &  Co.,  London). — Each  table 
contains  Phenylethylmalonylurea,  0-1  g.;  Powdered  Belladonna,  0-02  g.. 

Trimethylxanthine,  0-025  g. 

Allcock  Brand  Porous  Plaster  (made  in  U.S.A.,  European  agency:— 
The  Allcock  Manufacturing  Company,  Birkenhead). — ( For  rheumatisn . 
neuritis,  etc.) — Rubber,  43-39%;  Burgundy  Pitch,  27-14%;  Frankincense 
20-25%;  Orris  Root,  8-70%;  Capsicum,  0-27%;  Beeswax,  0-18%;  Camphor 
0-04%;  Gum  Elemi,  0-02%;  Gum  Myrrh,  0-01%. 

Alzam  Brand  Ointment  ( N.D.K .  Laboratories  Ltd.,  London). — ( Fo 
wounds,  insect  bites,  eczema,  impetigo,  etc.) — Phenol,  9%;  “Acidium  Cresilieum/ 
1%;  Meth.  Sal.  5%;  Ol.  Cedris,  2%;  Ol.  Eucal.,  3-5%;  Lanoline,  2%;  Ol 
Picis,  4%;  Stearine  Excipients,  73-5%. 

Anadin  Brand  Tablets  ( Anadin  Ltd.,  London). — Each  tablet  contain 
Acetphenetidin,  3  gr. ;  Acetylsalicylic  Acid,  3  gr. ;  Caffeine  Alkaloid,  £  gr. 
Quinine  Sulphate,  I  gr. 

Anestan  Brand  Tablets  ( The  Anestan  Co.,  London). — ( For  asthma,  ha_ 
fever,  etc.). — The  average  weight  of  each  tablet  is  about  3£-  gr.  Formula  i 
Disodiofluorescein,  0-5;  Calc.  Gluconate,  2-0;  Amylodextrin,  2-5;  Theophyllin 
4-0;  Maranta,  4-0;  Ephedrine  Hydroch.,  8-0;  Dimethylaminophenyldimethyl 
pyrazolon,  32-0;  Theobromin.,  12  0;  Amylum,  35-0. 

Angiers  Brand  Emulsion  (Angier  Chemical  Co.,  Ltd.,  London).- — Para 
ffinum  Liquidum,  160  m.;  Calcii  et  Sodii  Hypophosphis,  9-05  gr. ;  Glycerinun 
52  m.;  Sodium  Benzoas,  1  -25  gr. ;  Muc.  Acacias  et  Aqua  destillata,  q.s.  ad  1  oz. 

Animasa  (Or g another apeutic  Laboratories,  Osnabruck,  Germany,  H.  IE 
Braun,  London). — ( For  the  treatment  of  arteriosclerosis) . — “Each  tablet  contain 
0-05  gm.  prepared  extract  of  intima  and  media  with  decomposed  products  c 
blood  corpuscles  and  serum.” 

Antexema  (The  Castle  Laboratory,  London). — Soft  Paraffin,  35-4;  Bori 
Acid,  1-5;  Gummy  matter,  12-4;  Water,  50-7.' — Brit.  med.  J.,  i/1908,  942. 

Antexema  Granules  (The  Castle  Laboratory ,  London).- — Calcium  Sulphidt 
0-06. — Lancet,  i/1924,  256.  (As  sold  in  Italy.) 

Antikamnia  Brand  Analgesic  Tablets  ( Antikamnia  Remedy  Company 
Distributors:  Fassett  &  Johnson  Ltd.,  London). — Each  tablet  weighs  about 
grains  and  contains  Phenylacetamide,  60%;  Caffeine  Citrate,  9-5%;  Soda  Bicai 
bonate,  30-5%.  Also  supplied  with  Codeine,  each  tablet  containing  2-5 ) 
(J  gr.)  of  Codeine  Sulphate. 

Antiphlogistine  Brand  Dressing  (Denver  Chemical  Mfg.  Co.,  London).- 
Glycerinum,  45-000%;  Iodum,  00-0010%;  Acid  Boricum,  00-100%;  Acic 
Salicylicum,  00-020%;  Menthae  Ess.  00-002%;  Methylum  Ess.,  00-002% 
Eucalypti  Ess.,  00-002%;  Kaolin,  54-864%. 
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Antipon  (Antipon  Company,  London). —{For  obesity).— Contained-  39  err 
>er  ounce  of  Citric  Acid. — Brit.  med.  J .,  ii/1907,  25.  ‘  K 

Antipon  (Brand)  Obesity  Tablets  {The  Antipon  Company ,  London)— 
iach  tablet  weighs  about  0-25  g.  (3|  gr.),  the  composition  being  Ext  Fuci 
ffsic.  Sicc.  9  g.;  Ext.  Frangal  Sicc.,  5  g.;  Ext.  Rham.  Pursh.  Sicc.,  5  g‘-  Ext 
Uoes,  2  g.;  Ext.  Rhei,  1  g.;  Pulv.  Carragheen,  1  g. 

Anusol  Brand  Haemorrhoidal  Suppositories  {William  R.  Warner  &  Co. 
London).  Bism.  Oxygal.,  0-64  g.;  “bism.-oxyiodo-resorcin.  comp  ”  0-55  a  • 
C\nc  Oxid.  Pur.,  3-77  g.;  bals.  Peruv.,  1-00  g.;  Ol.  Cacao,  17-10  g  •  Ung.  Cerei 
iorat.,  7-60  g.  for  10  suppositories. 

„  Anzypan  Brand  Enzyme  Compound  {Norgine,  Prague ;  Napp,  London). _ 

Stated  to  “contain  the  ferments  Trypsin,  Gall,  Lipase,  Diastase,  and  Pepsin.” 

Arcanol  {Sobering  Ltd.,  London). — Tablets  each  containing  1\  gr.  of  Acetyl- 
alicylic  acid  and  1\  gr.  of  “Atophan”  Methylester. 

Archanium  {The  Phenolaine  Company,  London). — -Stated  to  be  “an  ortho- 
lydroxy-benzoate  containing  an  additional  carboxy  methyl  group,  and  was 
ormerly  prepared  from  the  bark  of  salix  repens  (a  form  of  dwarf  willow  which 
p-ows  on  heaths  on  mountain  sides)  and  the  dry  distillate  of  the  twigs.” 

Atkinson’s  Infants*  Preservative  {Robert  Barker  &  Son,  Ltd.,  Manchester). 
—Analysis  showed  in  100  by  measure: — Potassium  Bicarbonate,  1-75;  Mag- 
lesium  Carbonate,  5-45;  Essential  Oil,  about  0-06;  Alcohol,  7-0  by  measure; 
sugar,  9-9;  colouring  matter,  a  trace. — Brit.  med.  J.,  i/1912,  683. 

Bass  Brand  Gout  and  Rheumatic  Pills  {Bass  Brand  Pill  Co.,  Notting¬ 
ham). — The  average  weight  of  each  pill  (uncoated)  is  about  7  gr.  The  formula 
s: — Colch.  Corm.,  70%;  Chalcanthum,  3^%;  Pulv.  Ipecac.  Co.,  3J%;  Ext. 
”olch.  Acet.,  13-3  %;  Acacia,  6f%;  Tragacanth,  3£%. 

Baxen  Brand  Tablets  {E.  Griffiths  Hughes ,  Manchester). — Each  tablet 
:ontains  Phenyldimethylisopyrazolone,  0-0o51  g.;  Dimethylamidophenyl- 

limethylisopyrazolone,  0-0715  g. ;  Trimethylxanthine,  0-0227  g.;  Acetpara- 
ihenalide,  0-06S0  g. 

Beatol  Tablets  {Labor atoires  Lobica,  Paris',  Continental  Laboratories, 
London). — Each  tablet  contains  Diethylmalonyluree,  0  •  1 8  g. ;  Extrait  de  Valeriane, 
)-l  g.;  Extrait  de  Jusquiame,  0-02  g. 

Beecham’s  Brand  Powders  {Beecham’ s  Pills  Ltd.,  St.  Plelens). — The 
iverage  weight  of  each  powder  is  about  8  gr.  The  formula  is  Acetphenetidinum 
3.P.,  54-240%;  Quininse  et  Aethylis  Carbonas  B.P.,  10-848%.;  Caffeina  B.P., 
0-848%;  Magnesii  Carbonas  Levis  B.P.,  21-696%;  Saccharinum  Solubile  B.P., 
)-602%;  Oleum  Cinnamomi  Ver.,  1-766%. 

Beecham’s  Brand  Lung  Syrup  {Beecham’s  Pills  Ltd.,  St.  Helens). — Liq. 
lx t.  Scillae,  1  -25%;  Glycerinum,  9-8%;  Tinct.  Capsici,  0-052%;  Olea  Essentiala, 
) -08% ;  Sodii  Benzoas,  0-91%;  Ammonii  Carbonas,  1-140%;  Ammonii  Bromi- 
lum,  0-456%;  Tinct.  Bryoniae,  0-416%;  Tri.  Chlor.  Methane,  0-312%;  Chloric 
Ether,  1  *25% ;  “Laevulose  Glucose,”  44-125%;  Sucrose  ,33-208%;  Infusion 
Senegas,  ad  100%. 

Beecham’s  Brand  Pills  {Beecham’s  Pills  Ltd.,  St.  Helens). — Freed  from 
'oating  the  average  weight  of  each  pill  is  about  1  -2  gr.  1  he  formula  is:  Pulvis 
iingiberis,  25-797%;  Pulvis  Coriandri,  5-549%;  Sapo  Purus,  10-235%;  Aloe, 
>3-406% ;  Oleum  Juniperi  Bacc.,  1-881%;  Oleum  Rosmarmi,  1-951%;  Oleum 
Vnisi,  0-479%;  Oleoresina  Capsici,  0-117%;  Oleoresma  Zmgibens,  0-o8o%. 

Beecham’s  Cough  Pills  {Beechams  Pills  Ltd.,  St.  Helens).-  Results  oi 
malysis  pointed  to  the  formula:  Morphine,  0-0035  gn,  Powderea  Squill, 
(-j  gj-  •  Powdered  Aniseed,  0-3  gr. ;  Ammoniacum,  0-3  gr. ;  Extract  of  Liquorice, 
,.4  %r—Brit  med  J  ii/1908,  1699.  The  composition  has  been  altered  irom 
ime  r0  time  *  Originally  they  contained  some  Morphine,  then  to  comply  with 
he  Pharmacy  Act  this  was  removed.  It  has  been  replaced  in  trivial  amount  and 
he  pills  need  not  be  labelled  “Poison.”— Sir  Joseph  Beecham,  P.M.C.E., 

Bell-Ans  (formerly  Bell’s  Pa-Pay-Ans)  {Bell  &  Co  {Inc.)  Orangeburg, 
Vew  York;  Christy,  London).— Papain,  0-06;  Vegetable  Chamod  0  06  Bicar- 
)onate  of  Soda,  0-06;  Oil  of  Peppermint,  0-002;  Oil  of  Gaulthena,  0  00^. 
lancet,  i/1924,  256.  (As  sold  in  Italy.)  T  •  a 

Beltona  Brand  Lotion  {Beltona  Ltd.,  Hoddesdon,  Herts.).  Liq.  Ammoniae, 
i-3;  Oleum  Citronelke,  0-3;  Oleum  Verbenas,  0-1;  Methyl  Salicylas,  0  3 ,  Castor 
)il,  0-9;  Alcohol  (Industrial),  94-8;  colouring,  0-3. 
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Bengu6’s  Balsam  ( Bengue  &  Co.  Ltd.,  London). — Analysis  showed  t 
composition  to  be: — Menthol,  18;  Methyl  Salicylate,  20;  Anhydrous  LanoJ 
54;  and  a  fat,  apparently  Lard,  8%. — Brit.  rued.  J.,  ii/ 1910,  986. 

Betul-Ol  (Huxley  Brand)  ( Anglo-American  Pharmaceutical  Compa 
Ltd.,  Croydon). — Menthol,  2-2;  Chloral  Hydrate,  2-1;  Oil  of  Spike  Lavend 
2-0;  Methyl  Salicylate,  86-5;  Ol.  Betula  Lenta,  7-2. 

Bilax  Brand  Laxative  Pills  ( Foster-McClellan  Co.,  London). — Freed  frc 
coating  the  average  weight  of  each  pill  is  about  1*4  gr.  The  formula  is  Lepts 
drin,  8-333%;  Aloin,  16-667%;  Podophyll.  Res.,  13-333%;  Jalap®  Res.,  8-333 
P.  Fruct.  Capsic.,  2-083%;  Ol.  Menthae  P.,  1-333%;  Oleores.  Zingib.,  4-445 
Excip.,  45-473%. 

Bile  Beans  (C.  E.  Fulford  Ltd.,  Leeds). — Average  weight  2-3  gr.  Examinati 
showed  Aloin,  Powdered  Cardamoms,  Oil  of  Peppermint,  Wheat  Flour,  a 
possibly  presence  of  Colocynth. — Brit.  med.  J .,  i/1911,  1326. 

Birley  Brand  Fortified  Phosphorus  ( Gordon ,  Murray  &  Co.  Lt 
London). — Each  fluid  ounce  contains  Ammonii  Phosphas,  2  gr.;  Ammo 
Hypophosph,  2  gr.;  Calcii  Glycerophosph.,  2  gr.;  Potass.  Glycerophosph.  50 
Sod.  Glycerophosph.  50%,  a. a.  5  m.;  Free  Phosphorus  (Sat.  Sol.  in  S.V.R 
£  m.;  Syrup,  to  1  fluid  ounce.  Preparations  are  also  supplied  under  the  nan 
Plain  Phosphorus,  Ironised  Phosphorus,  Bronchial  Phosphorus,  and  Rheuma 
Phosphorus. 

Bisuroids  Laxative  Tablets  ( Bismag .  Ltd.,  London). — Each  tablet  weig 
about  5  gr.  and  contains  Phenolphthalein,  40%;  Sucrose,  40%;  Theobroi 
Paste,  20%. 

Blair’s  Gout  and  Rheumatic  Pills  ( Prout  and  Harsant,  London). — Mak» 
now  state  that  each  pill  contains  2  gr.  of  Powdered  Colchicum  Corm. 

Blanchard’s  Pills  ( Leslie  Martyn  Ltd.,  London). — Freed  from  coating  t 
pills  had  an  average  weight  of  1-9  gr.  Analysis  showed  presence  of  Sulphate 
Iron,  Soap,  Barbadoes  Aloes,  Powdered  Ginger,  Cardamom,  and  Cinnamc 
also  a  little  Apiol. 

Bow’s  Liniment.  Sy?i.  Anodyne  Liniment.  Dr.  Bow’s  formula:  Ha 
Soap,  4;  Opium,  8;  Ammoniated  Camphor  Liniment,  60;  macerate  and  flit 
Dr.  Bow’s  modified  formula  is  Ammoniated  Camphor  Liniment,  6;  Belladoni 
Liniment,  1;  Soap  Liniment,  6;  Strong  Ammonia,  1;  Tincture  of  Opium, 
Mix,  stand  7  days,  and  filter.  These  and  other  formulae  are  given. — Pharm.J.M 
1907. 

The  preparation  is  stated  on  the  label  to  contain  1  %  of  Extract  of  Belladoni 
B.P.  and  0-18%  of  Morphine. 

Box’s  Pills  (see  also  Golden  Fire)  (W.  H.  Box,  Plymouth). — Avera 
weight  2£  gr.  The  following  formula  gave  a  pill  substantially  agreeing  in  chart 
ter  with  the  pill  under  examination. — Powdered  Capsicum,  35;  Powder 
Gentian,  15;  Flour,  15;  Aloes,  20;  Soap,  5;  Water  to  100  parts. — Brit.  med.  <- 
ii/ 1910,  987. 

Brandreth  (Dr.)  Brand  Pills  ( Allcock  Manufacturing  Co.,  Birkenhead). 
Each  pill  contains  Aloes,  0-055  g.;  Cascarin,  0-030  g.;  Res.  Guiac.,  0-021  j 
Acacia,  0-007  g.;  Ext.  Sarsae,  0-005  g.;  Sapo  Dur.,  0-004  g.;  Capsicum,  0-003  £ 

Bromidia  ( Battle  &  Co.,  St.  Louis,  Mo.;  prepared  in  England  by  Robe\ 
and  Co.,  London). — Each  fluid  oz.  contains  Chloral  Hydrate  (B.P.),  91  g 
Bromide  of  Pot.,  91  gr.;  Cannabis  Indica  (Sol.  Ext.)  (B.P.),  1  gr.;  Hyoscyam 
(Sol.  Ext.)  (B.P.),  1  gr.  It  contains  10%  of  Alcohol. 

Brown’s  Bronchial  Troches  ( John  1.  Brown  &  Son,  Boston,  Mass.). 
Chemical  analysis  and  microscopical  examination  showed  the  presence 
Powdered  Cubebs  (also  possibly  Extract),  about  6%;  Extract  of  Liquorice 
small  quantity,  Gum  and  Sugar  (about  70%). — Brit.  med.  J.,  ii/ 1911,  1543. 

Burgess*  Lion  Ointment  ( E .  Burgess,  London). — The  following  is  similar: 
Lead  Plaster,  13;  Beeswax,  20;  Resin,  11;  Olive  Oil,  12;  Water,  6;  Lard,  to  100. 
Brit.  med.  J.,  ii/ 1 907,  393. 

Burgess*  Lion  Pills  ( E .  Burgess,  London). — Average  weight  4^  gr.  withe 
coating.  Examination  indicated  Ipecacuanha,  Rhubarb,  a  little  Jalap,  probat 
Aloes  (Socotrine),  Oil  of  Peppermint  and  Soap. — Brit.  med.  J.,  i/191 1,  1327. 

Cadum  Ointment  ( Omega  Ltd.,  London). — Oxide  of  Zinc,  15-0%;  Sulphi 
6-0%;  Cade  Oil,  4-0%;  Salicylic  Acid,  0-75%;  Methyl  Salicylate,  0-25c 
Pctrolstuni  7  4  *  0  ^/q 

Cal-Bis-Nate  ( William  R.  Warner  &  Co.  Ltd.,  London). — Makers  state  tha 
level  teaspoonful  contains  approximately  Calcium  Carbonate,  9  gr.;  Bismu 
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Subgallate,  1  gr.;  Bismuth  Subcarbonate,  2  gr.;  Magnesium  Carbonate,  5  gr.; 
Sodium  Bicarbonate,  10  gr.;  Colloidal  Kaolin,  3  gr. 

California  Syrup  of  Figs  Brand  Laxative  ( Proprietary  Agencies  Ltd., 
London). — “Syrup.  Ficorum  California,”  33-29%;  Ext.  Cassia  Acutifolia, 
27-84%;  Sacchari  Alb.,  38-7%;  Ol.  Cinnam.,  0-04%;  Ol.  Menth.  Pip.,  0-08%: 
Oi.  Caryoph.,  0-11%;  Ext.  Gingib.,  0-11%;  Aq.  Purae,  q.s. 

Capsuloids  ( Capsuloids  (1909)  Ltd.,  London ). — Result  of  analysis  indicated 
for  the  contents  of  the  capsules: — Haemoglobin,  1-97  gr.;  Olive  Oil  and  Oleic 
Acid,  of  each  0-54  gr.;  Balsam  of  Peru  and  Purified  Storax,  0-17  gr.  in  one  cap¬ 
sule.- — Brit.  med.  J i/1908,  833. 

Carmarole  Brand  Compound  Tablets  ( International  Laboratories  Ltd., 
London). — Extract  of  Barosma  betulina,  i  gr.;  Potassii  Nitras,  1  gr.;  Extract  of 
Bearberry  Leaves,  J  gr.;  Resina  Podophylli,  i  gr.;  Oleum  Bacc.  Juniper,  £  m.; 
Hexamethylene-tetramine,  £  gr.;  Oil  of  Barosma  betulina,  1/25  m. 

Carnrick’s  Liquid  Peptonoids  (G.  W.  Carnrick  Co.)  Brooks  Sc  W arburton 
Ltd.,  London). — 100  parts  contained  Alcohol,  20;  Total  Solids,  18-8;  Nitrogen, 
0-8  (equivalent  to  Protein,  5-0);  Ash,  0-8;  Reducing  Sugar  calculated  as  Glucose, 
7-7;  Cane  Sugar,  2-4. — Brit.  med.  J.,  ii/ 1 909,  562. 

Carter’s  Brand  Little  Iron  Pills  ( Carter  Medicine  Co.,  London).- — Freed 
from  coating,  the  average  weight  of  each  pill  is  about  £  gr.  The  formula  is 
Ferrous  Carbonate  Mass,  0-875  g.;  Zinc  Phosphide,  0-0025  g.;  Manganese 
Dioxide,  0-25  g. ;  “Cascarin  Bitter,”  0-125  g.;  Excipients,  q.s. 

Carter’s  Brand  Little  Liver  Pills  ( Carter  Medicine  Co.,  London). — Freed 
from  coating,  the  average  weight  of  each  pill  is  about  £  gr.  The  formula  is 
Podophylli  Resina,  0-0625;  “Aloe  Curaco,”  0-25;  Glycyrrhizae,  0-00238;  Acaciae, 
0-006;  Amylum,  0-017;  Excipients,  q.s. 

Carter’s  Brand  Little  Nerve  Pills  ( Carter  Medicine  Co.,  London). — Freed 
from  coating  the  average  weight  of  each  pill  is  about  £  gr.  T  he  formula  is 
Aloin,  0-01  g.;  Zinc  Phosphide,  0-005  g.;  Podophyllum,  0-01  g.;  Ext.  Damiane, 
0-05  g.;  Cascarin,  0-05  g. 

Cascarets  ( Sterling  Products  Inc.,  Wheeling,  W.  Va.,  U.S.A.).  Ext.  of 
Cascara  Sagrada  (“rendered  non-bitter”),  0-12;  Ext.  of  Licorice,  0-25;  Oil  of 
Aniseed,  Oil  of  Peppermint,  Powdered  Acacia,  Sugar,  sufficient  quantities. 

Lancet,  i/1924,256.  (As  sold  in  Italy.)  _  _  __  ,  . 

air.'*  Brand  Instant  Relief  (Veno  Drug  Co.  Ltd.,  Manchester). — 


Cassells  (Dr.)  Brand  Tablets  ( Veno  Drug  Co.  Ltd., ^anchesUr).  The 


Cal.  Phos.,  5-76%;  Mag.  SUic.  Wat  4-ou7o<;  muuu  1™/  n  IP  pt  Alb’ 
Papayotin,  0-50%;  OL  Anisi,  0-59%;  Acaciae  Gum.,  5-10 /Q,  Ol.  Pet.  Alb., 

"  celiLe/z '/formerly  Celmo  No.  2)  (Celmo  Ltd.,  London).— An  analysis 
showecfbfiese  tablets  to  contain  Pepsin  about  3  gr  m  each .tab leb  together  with 
Diastase  (probably  in  the  form,  of  Malt  Extract)  and  Socotr  ne  Aloes.  No 

evidence  was  found  of  any  other  ingredient.— Brit,  med  J.,  4j%mined 

fPimn  No  1 _ The  proportions  of  the  various  constituents  were  determined 

as  accmate^y  as  practicabPle?^nd  indicated  the  following  formula  i-Acetylsal.cyl.c 

Acid,  3J 
Silicate, 

Extractive,  - 

trace. — Brit.  med.  J.,  ii/1910,  986.  _  _ a  mixture  prepared  by 

Chameleon  Oil  {The  Castle  Laboratory ,  London)^  A  ith  thYe 

the  following  formula  agreed  in  ^ -^Sr  r  ha  ractrsof^he  Resins.  Essential  Oils 

original,  except  in  regard  to  some  mmor  c :  Cassia  1*5;  and  Camphor, 

of  Mustard,  0-75;  Speanmnt,  0-45;  Pirn  ,  1  Strong  Solution  of  Ammonia, 
13-0;  Oil  of  Turpentine ,15-0;  Alcohol  (90  med.  J., 

8-0;  Resins,  1-6;  and  Water,  to  100.  All  m  parts  oy 

ii/1910,  983. 
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Chrisman  Brand  Constipation  Tablets  (L.  M.  Chrisman  &  Co.  Lta 
London). — Calomel,  £  gr.;  Pil.  Rhei  Co.,  1  gr.;  Pil.  Colocynth.  Co.,  1  gr. ;  Extra* 
Gentian.,  2  gr.;  Excipient,  £  gr. 

Cicfa  Brand  Tablets  ( Cicfa  Co.,  London). — Vegetable  Charcoal,  f  gr.;  Peps; 
(1  :  3,000),  1  gr.;  Diastase,  i  gr.;  Ext.  Cascara  Sagrada,  £  gr.;  Aloin,  1/32  gr 

Clarkes  Brand  Blood  Mixture  ( Lincoln  and  Midland  Counties  Drug  C 
Ltd.,  Lincoln). — Potass.  Iod.,  1-084%;  Sod.  Salicyl.,  1-304%;  Sod.  Nuclein 
0-200%;  Potass.  Bicarb.,  0-865%;  Ammon.  Chlorid.,  0-652%;  Liq.  Gent.  C 
C.,  0-107%;  Trichloro-Methane,  0-237%;  Sp.  Vini.  Rect.,  0-237%;  Sol.  Colou 
0-498%;  Aq.  Dist.,  94-816%. 

Clarkes  Brand  Salve  ( Lincoln  and  Midland  Counties  Drug  Co.  Ltd.,  Lincoln 
— Zinci  Oxid.,  10-000%;  Ac.  Hydroxybenzoic.,  1-5%;  Thymol,  0-25%;  Resir: 
Coloph.  Purif.,  10-000%;  Paraff.  Dur.,  3-5%;  Paraff.  Moll.  Flav.,  74-75%. 

Clarkes  Brand  Skin  Lotion  ( Lincoln  and  Midland  Counties  Drug  Cc 
Lincoln). — Liq.  Carb.  Det.,  10-000%;  Sodii  Biborat.,  2-50%;  Ol.  Thymi  Vulg 
0-05%;  Glycerol,  1-50%;  Aquae  Dest.,  85-95%. 

Clarkson’s  Brand  Medicine  and  Embrocation  ( Clarkson ,  Ryde). — T 
Zingib.,  1-250;  Tr.  Myrrhae,  1-875;  Spt.  Camphor,  1-875;  Pulv.  Capsic 
7-000;  Pulv.  Cocci  Cacti,  0-062;  Spt.  Vini  Rect.,  50  000;  Aq.  ad.  100  00 

Clotabs  ( Macleans  Ltd.,  London). — Halibut  Liver  Oil  Concentrate,  8^ 
Base,  32%;  Coating,  60  %. 

Cockles  Brand  Aniibilious  Pills  {-James  Cockle  &  Co.  Ltd.,  London).- 
The  average  weight  of  each  pill  (uncoated)  is  nearly  2  gr.  The  formula  is  Alo« 
Soc.,  17-72%;  Aloes  Barb.,  17-72%;  Colocynth,  8-S6%;  Jalap.  Pulv.,  8-86% 
Pulv.  Anthem.  Flor.,  8-86%;  Solazzi,  8-86%;  Gamboge,  8-86%;  Excipient 
20-26%. 


Cofluxol  (formerly  Baines*  Dielectric)  {Coflux  Ltd.,  London). — Th 
consists  of  Liquid  Paraffin  and  is  stated  to  have  been  treated  by  a  special  proces 
“which  makes  it  a  thoroughly  reliable  dielectric;  without  this  process  its  thers 
peutic  action  w-ould  be  unreliable.” 

Colchi-Sal  (Huxley  Brand)  Capsules  {Anglo-American  Pharmaceuticc 
Co.  Ltd.,  Croydon). — Each  capsule  contains  £  mg.  (1/250  gr.)  of  Colchicir: 
dissolved  in  0-2  g.  of  Methyl  Salicylate  (from  the  betula  lenta). 

Collis  Browne’s  (Dr.  j.)  Chlorodyne  {J.  T.  Davenport  Ltd.,  London).- 
The  poisonous  ingredients  are  now  stated  to  be  Ext.  Opii  Liq.  (10%  morphine 
1-4%,  and  Codeine  Phosphate,  0-21%. 

Congreve’s  Elixir  (G.  T.  Congreve  Ltd.,  London). — (Cough  Mixture. )- 
Analysis  of  the  Elixir  showed  28-5%  by  volume  of  Alcohol  together  wit 
resinous  material  similar  to  the  resins  of  Benzoin,  Storax,  Tolu  or  Balsam  c 
Peru;  Sugar,  about  1%;  Alkaloid,  under  0-001%. — Brit.  med.  J.,  ii/ 1 908,  505. 

The  carton  round  the  bottle  states  “Free  from  poison.” 

Constipon  Laxatives  {Constipon,  Glasgow). — Phenolphthalein,  1J  gr.,  in 
chocolate  base. 

Cornol  Brand  Corn  Remover  {Thompson  &  Capper  Wholesale  Ltc 


Liverpool). — Ortho-Oxybenzoic  Acid,  11-2%;  Chromule  Absolute,  1-4% 


Collodion  Flexile,  ad  100. 

Cream  of  Magnesia  “Wampole”  {Henry  K.  Wampole  &  Co.  Ltd.,  Peril 
Ontario). — Magnesium  Hydroxide,  32  gr.;  Glycerin,  12  m.;  Aq.  Dest.  ad  1  oz. 

Crosby’s  Balsamic  Cough  Elixir  {Dr.  Charles  Rooke  Ltd.,  Leeds).- 
Oxymel  Scillae,  26-03;  Syr.  Tolu.,  26-03;  Syr.  Rhosados,  26-03;  Chloroforn 
Puri  P.B.,  0-54;  Spt.  Vini  Rect.,  7-04;  Ext.  Ipecac.  Liq.  P.B.,  0-32;  Acid.  Aceti* 
Fort.,  0-04;  Ac.  Sulph.  Pur.,  0-75;  Aq.  Dest.  ad  100-00. 

Curicones  {Stephens  Matthews  &  Co.  Ltd.,  London). — Analysis  showe 
Sulphur,  Lactose,  Guaiacum  Resin  (about  1 0%),  Acetylsalicylic  Acid,  Sodiui 
Benzoate  (about  25%),  and  a  powdered  vegetable  drug  resembling  Cimicifu^ 
Rhizome.  Average  weight  of  contents  of  one  capsule  is  about  gr. — Bn 

med.  J.,  i/1915,  992. 

Cuticura  Ointment  {Potter  Drug  and  Chemical  Corp.,  Boston,  U.S.A 
Newbcrv  &  Phillips,  Ltd.,  London). — Hard  and  Soft  Paraffins,  slightly  pe; 
fumed  with  rose  and  coloured  green. — Brit.  med.  J.,  i/1908,  944. 

Cuticura  Pills  {Potter  Drug  and  Chemical  Corp.,  Boston,  U.S.A.;  Newber 
and  Phillips,  Ltd.,  London).— Aloin,  0-02;  Jalapin,  0-02;  Podophyllin,  0-001 
Capsicin,  0-001  .—Lancet,  i/1924,  256.  (As  sold  in  Italy.) 

The  wrapper,  as  sold  in  this  country,  now  bears  a  declaration  that  each  pi 
contains  “a  very  small  dose  of  Nux  Vomica,  equivalent  to  1/400  of  grain  < 
Strychnine.” 
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Another  formula  is  Quinine  Sulphate,  Iron  Carbonate,  Red  Pepper,  Nux 
Vomica,  Alkaloids,  Iodides,  and  Aloin. — J.  Amer  med.  Assoc.,  i/1933.,  1624. 

Cuticura  Resolvent  ( Potter  Drug  and  Chemical  Corp.,  Boston,  U.S.A., 
Newbery  &  Phillips,  Ltd.,  London).— Potassium  Iodide,  Sugar  and  Glucose, 
Extractive,  Alcohol  and  Water. — Brit.  med.  J.,  i/1908,  944. 

Cystex  Brand  Kidney,  Bladder  and  Rheumatism  Tablets  (Distributors 
for  Great  Britain:  G.  M.  Williams  &  Co.,  London). — Two  kinds  of  tablets  are 
supplied,  with  grey  and  brown  coatings  respectively.  The  grey  tablets  contain 
Hexamethylenamine,  2b  gr.;  Thyroid  Extract,  1/10  gr.;  Salol,  \  gr.;  Benzoic 
Acid,  f  gr.  The  brown  tablets  contain  Extract  Buchu,  J  gr.;  Extract  Corn  Silk, 
f  gr.;  Extract  Triticum,  A  gr.;  Potassium  Bicarbonate,  1  gr.;  Acetphenetidin, 
1  gr.;  Sodium  Borate,  i  gr. 

Daisy  Powders  ( Daisy  Ltd.,  Horsforth.  Leeds). — Consist  of  Acetanilide 
alone,  hence  exempt  from  Medicine  Stamp  Duty.  Each  powder  contains 
5  grains — Brit.  med.  J.,  i  /1906,  27;  Lancet,  ii/1906,  1390;  Chem.  &  Drugg.,  i/1913, 


529. 

Dixon  stated  before  the  Proprietary  Medicine  Committee  that  Acetanilide 
is  a  dangerous  drug,  and  that  “lots  of  deaths’’  had  been  caused  by  headache 
powders  containing  it.  J.  Lawson,  representing  1  Daisy,  however,  pointed  out 
that  this  is  not  supported  by  the  Registrar  General’s  returns  for  the  last  10  years, 
only  one  death  being  recorded  as  caused  by  headache  powders  (phenacetin), 

namely,  in  1908.  . 

Statements  have  been  made  that  there  have  been  numerous  deaths  m  America 
from  use  of  Acetanilide.  “Daisy”  is  not  intended  for  children.  (Lhem.  &  Drugg., 
i/1913,  529;  Pharm.  J.,  i/1913,  472.  ,  „  ni  * 

Details  of  the  introduction  of  the  Company  s  Head  Powder.  Cnem.  & 
Drugg.,  i/1913,  529.  These  consist  of  Phenacetin  alone. 

Daisy  Brand  Tablets  ( Daisy  Ltd.,  Horsforth,  Leeds). — Each  tablet  weighs 
approximately  6  gr.  and  contains  Trimethyi  Xanthine,  1*67%;  Piperyi-Piperi- 
dine,  0-17%;  Acet-Paraphenetidin,  24-98%;  Acidum  Acetyl  Salicyhcum, 
54-16%;  Amylum  et  Excipiens,  19-02%. 

Dalby’s  Carminative  ( Barclay  &  Sons  Ltd.,  London).  Rhubarb,  Magnes. 
Carb  Glvcerin  Sugar,  Peppermint  Oil,  Dill  Oil,  and  a  small  quantity  ol 
Laudanum.— Lancet  ii/ 1903,  1493.  The  bottle  bears  a  declaration  that  the 
preparation  contains  0-625%  of  1  inct.  Opu.  .  ,  f 

Damaroids— Freed  from  coating  the  tablets  had  an  ^ve.r^g2e0/we(f^  -° 

3-9  grains.  The  figures  arrived  at  were  Iron  V  £  /go/^Brit 

Sulphate,  3-4%;  Extract  (probably  Damiana)  50%,  Sugar,  laic,  lb /0.  &rn. 

Barley’s  Toothache  Plasters  (. Johnson  &  Johnson  Ltd.,  Slough).  PjjRento^ 
Black  Pepper,  Cloves,  10%  of  each  rubber  solution,  sufficient  quantity. 

Lancet  i/1924.256.  (As  sold  in  Italy.)  , 

Davis’  Famous  Female  Pills. — Inter  alia,  Powdered  Savin,  1 2  grains  in  each, 

mixture  made  by  the  same  proprietors  conm.ns  Gossyptum^  .brf.  _Qrtho 

D.D.O  Brand  P™?1™?,  .(i(^7oPyl-mftacresol,  6-092%;  Trichlor- 
Hydroxy  Benzoic  Acid,  0  7d9  A  isopropy  ^  Hydroxy  Benz0,c  Acid, 

tertiary  butyl  alcohol,  1  109  /0,  Me  ny  Propane,  9-322%;  Ethanol, 

1-149%;  Hydroxy  Benzene,  1-849%,  in  tryaroxy  rrupai  , 

33-940%-  Aaua  destillata,  to  100%.  T  ,  r  ,  ■>  “ctoinv”  and 

Dearborn  Ltd.’s  Preparations  770;  Chem.  & 

“Allacite  of  Orange”  before  the  P.M.C.E.— I  harm.  J.,  , 

Drugg.,  i/1913,  831  Johnson  &  Co.,  London). 

De  Roos’  (Dr.)  Compound  Renal  lUls  {jjeitoos,  ins>  They  con- 

— Freed  from  coating,  the  average  weig  i  P  Resin  (uncertain,  probably 

tained  Soap,  34-2%;  Sodium  Car  ona  G  vof  vegetable  tissue  with  moisture  and 
Ammoniacum),  3-3%;  and  a  med.  J.,  ii/1911,  78. 

extractive.  Vegetable  tissue  could  not  beidemmea_  ^  ^  ^  &  Co  Ltd  , 

De  Witts  Brand  Kidney  and  ^la_dder  T1;,  (  f  h  pill  is  about  3  grains. 
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Doan’s  Brand  Backache  Kidney  Pills  ( Foster-McClellan  Co.,  London ).- 
Freed  from  coating  the  average  weight  of  each  pill  is  about  3  grains.  The  formu 
is  Ext.  Uva  Ursi,  12-698%;  Ext.  Buchu,  3-175%;  Ext.  Gent.,  8-333%;  Aloin 
0-334%;  Potass.  Nitrat.,  12-698%;  Ol.  Junip.  Cone.,  1-333%;  Ext.  Cubeb 
3-00% ;  P.  Fol.  Buchu,  1 1  -500% ;  Pulv.  Fol.  Uva  Ursi,  36-000%;  Excip.,  10-929% 

Doan’s  Brand  Ointment  ( Foster-McClellan  Co.,  London). — P.  Zinci  Or 
Puriss.,  13-333% ;  Hydrarg.  Subchlor.,  17-778% ;  Phenol,  1-667%;  ParafF.  Dur 
5-555%;  Paraff.  Mollis  FI.,  61-667%. 

Dodd’s  Kidney  Pills  ( The  Dodds  Medicine  Co.,  Leigh-on- Sea). — A  pit 
containing  Cascarilla,  Jalap,  Soap,  Potassium  Nitrate,  Sodium  Bicarbonate 
Hard  Paraffin,  Turmeric  and  Wheat  Flour  is  stated  to  be  practically  identical.— 
Brit.  med.  J.,  ii/ 1 906,  1646. 

Do-Do  Brand  Tablets  ( International  Laboratories  Ltd.,  London).- — {Fc 
asthma.) — Phenylhydroxyisopropylmethylammonium  Chloride,  10%;  Tr; 
methylxanthine,  15%;  Ext.  Grindelia  Campor.,  10%;  Dimethylaminopheny] 
methylisopyrazolone,  30%,  to  3£  grains  tablet;  with  Dimethylxanthine  Calciur 
Hydro xybenzoate,  1  gr.,  and  Calcium  Gluconate  to  5  gr. 

Eade’s  Brand  Rheumatic  and  Gout  Pills  ( George  Eade  Ltd.,  London 
— Each  pill  weighs  about  4J  grains.  The  formula  is  Ext.  Colchici  ( B.P .  *14 
25%;  Aloe  Curacao,  12-5%;  Acacias  G.,  6-94%;  Guaiaci  Res.,  1-39%;  Sacct 
Lact.,  2-77%;  Colchici  Corm.,  16-67%;  Glycyrrh.  Rad.,  34-73%. 

Elliman’s  Embrocation  ( Elliman ,  Sons  &  Co.  Ltd.,  Slough). — Acetii 
Acid  (30%),  180;  Oil  of  Turpentine,  300;  Camphor,  20;  Egg  Yolk,  100;  Dis 
tilled  Water,  400. — Lancet,  i/1924,  256.  (As  sold  in  Italy.) 

Embrocine  Brand  Embrocation  ( The  Coronette  Preparations  Co.,  Ltd 
London). — This  preparation  is  stated  to  be  an  “Antiseptic  Spirit  Embrocatio 
consisting  of  a  Compound  Distillate  of  Capsicum,  Arnica,  Camphor,  Mentho 
Terebine,  combined  with  Potassium  Oxychinolinsulphonate.” 

Endrine  Nasal  Compound  ( Petrolagar  Laboratories  Ltd.,  London).— 
For  coryza,  asthma,  hay  fever,  etc.) — Ephedrine,  0-75%;  Menthol,  0-5% 
Camphor,  0-5%  Eucalyptol,  0-5%;  Liq.  Paraffin,  q.s. 

Eno’s  Fruit  Salt  («/.  C.  Eno  Ltd.,  London). — {Aperient.) — Sodium  Bicar 
bonate,  Tartaric  Acid  and  Citric  Acid. — Lancet,  ii/ 1 903,  1493.  Contains  n 
Sodium  or  Magnesium  Sulphate. 

Ephazone  Tablets  {The  Ephazone  Co.,  London). — {For  asthma.) — Eac! 
tablet  is  stated  to  contain  £  gr.  of  Ephedrine  Hydrochloride  “in  combinatioi 
with  28  other  B.P.  drugs.” 

Ephedrol  Brand  Inhalant  {Clay  &  Abrahams  Ltd.,  Liverpool). — Ephedrine 
1-0;  Menthol,  2-0;  Camphor,  2-0;  Cinnamic  Aldehyde,  0-015;  Phellandrene 
0-0012;  Alkannin,  0-05;  Methyl  Ether  Allyl  Di  Hydroxybenzene,  0-0014 
Paraffin.  Liq.  ad  100.00. 

Evan’s  Antiseptic  Throat  Pastilles  {Evans  Sons,  Lescher  &  Webb  Ltd 
Liverpool). — Essential  Oil  of  Pine,  0-01;  Menthol,  0-002;  Chlorate  of  Potasf 
0-003;  Borax,  0-03;  Ext.  of  Licorice,  0-07;  Powdered  Acacia  and  Sugar,  a  suffi 
cient  quantity. — Lancet,  i/1924,  256.  (As  sold  in  Italy.) 

Ex-Lax  Brand  Chocolate  Laxative  {Ex-Lax  Ltd.,  Slough). — Each  table 
weighs  approximately  20  grains  and  contains  10%  of  Phenolphthalein  and  90%  c 
Chocolate. 

Faivre  (Dr.)  Brand  Cachets  {P.  Basset,  Paris',  P.  Basset  {London)  Ltd 
London). — Oxyquinotheine  (stated  to  be  a  molecular  compound  of  Hydroxy 
caffeine  and  quinine),  0-15  g.;  Amidopyrine,  0-15  g.;  Acetphenetidine,  0-25  g 
Magnesia  Calc.,  0-1  g. 

Famel  Brand  Syrup  {P.  Famel,  Paris',  Wilcox  Jozeau  &  Co.  Ltd.,  London 
— Purified  Creosote,  1-00  g.;  Calc.  Lactophosph.,  0-50  g.;  Codeine,  0-025  g 
Alcoolat  Aconit.  (French  Codex),  0-50  g.;  Syr.  Limonis  ad  100-0  g. 

Fashing  Brand  Uric  Acid  Pills  {Promedico,  London). — Freed  from  coatin 
the  average  weight  of  each  pill  is  approximately  2  grains.  The  formula  is  Arnic; 
7-5;  Sumac,  2-5;  Jalap,  50-0;  Parsley,  10-0;  Licor.,  30-0. 

Fellows  Compound  Syrup  of  Hypophosphites  {Fellows  Medical  Mam 
facturing  Co.  Ltd.,  Montreal). — Each  fluid  drachm  contains  Manganese  Hype 
phosphite,  |  gr.;  Potash  Hypophosphite,  £  gr.;  Soda  Hypophosphiti 
J  gr.;  Iron  Hypophosphite,  J  gr.;  Lime,  i  gr.;  Quinine,  1/20  gr.;  Strychnin* 
1/64  gr. 

Fellows  Laxative  Tablets  {Fellows  Medical  Manufacturing  Co.  Ltd 
Montreal). — Each  tablet  contains  Extract  of  Cascara  Sagrada,  0-049  g.;  Aloii 
0-008  g.;  Podophyllin,  0-0065  g. 
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frine  p,  u-^t;  ^aneine,  u- 1 ;  x^xt.  vise,  xxiu.,  u-vi,  uai.  Brachycladii,  0*01. 
Fennings*  Fever  Cure  {Alfred  Fennings  Ltd.,  Cowes,  I.  of  W .) — A  dilute 
solution  of  Nitric  Acid  flavoured  with  Peppermint. — Lancet,  Jan.  10,  1925 
(Supplement). 

Fennings*  Lung  Healers  {Alfred  Fennings  Ltd.,  Cowes,  I.  of.  W.). — Average 
weight  of  one  pill  was  0-22  grain;  chemical  analysis  and  microscopical  examination 
showed  presence  of  Ipecacuanha  only.  Alkaloid  present  amounted  to  1-8%. — 
Brit.  med.  J .,  ii/ 1911,  1543. 

Fennings*  Children’s  Cooling  Powders  {Alfred  Fennings,  Ltd.,  Cowes, 

I  of  W  )  — Average  weight  3-4  grains.  Analysis  showed  the  powder  to  consist  of 
Potassium  Chlorate,  70%,  and  Powdered  Liquorice,  30%.— Brit.  med.  J., 
ii/1908,  1022. 

Freeman’s  Chlorodyne  {Freeman’s  Chlorodyne  Ltd.,  London).—  I  he 
poisonous  ingredients  are  stated  to  be  Ext.  Opii  Liq.  (10%  morphine,  anhydrous), 

1 .5% .  Codeia  Phosph.,  0-22%;  Chloroform,  6/0.  Other  ingredients  include 

Ether’  1-5%,  and  Proof  Spirit,  1-7%.  .  ^ 

Freezone  Brand  Corn  Remover  {International  Chemical  Co.  Ltd., 
London) — Terebinth.  Canadens.,  5-5%;  Ol.  Ricini,  3*o/0;  Zinc.  Color.,  2/0; 

Acid.  Salicyl.,  14%;  Collodium,  75%.  _  .  ,  ,  .  ~  . 

Rrand  Celerv  Perles  {Low t hers  of  London  Ltd.,  London).  Eacn 
1  Solid  Extract  prepared  from  fresh  Celery  Seed,  1-20  gr.;  Solid 

Extract  of  Buchu,  0-20  gr.;  Phenolphthalein  0-20  gr.;  Solid  Ext.  Clmicifuga:, 

0'Gaba;ilSBrPand  lllxir  BromoVai'erianate  (o'abail  Ltd.,  London).- Extract 

Acid.  Valerianic  (deodorised),  1-00  g.;  Am- 

A  l“°ntiss.oBorride>  4'00  8-;  Syrup  antu 

(FGabXaU  Br0andg^°rup  pQe^ Ltd.,  London).- Ext.  Valerian, 
oaball  Brand  byrup^  (deodorised),  2  00  g.;  Potassium  Bromide, 

rhloral  Hvdr«H'25  g“Ext  Grindelia  Liq.,  1-25;  Ext.  Polygala  Liq. 

Rubusy  Idius,  60  ml.;  Aqua  Destillata,  ad  125  ml  . 

Gee’s  Lobelline  ( Squire  &  Co.  (Birmingham) )Ltd  ftrnmtgl ^  P., 

Opt.,  38-63;  Mellis  et  L^yulosi  a  a  p.  aeq.^ad4  ^  Qhcy[[  Uq  _  4  54;  Ext. 

0-34;  Liq.  Rhoeados,  i  7,  °xy  A  Si.  ,  pB>  0.U;  Ext.  Pulmonn  Liq., 

Senegae  Liq.  U.S.P.,  0  2r,  E  .  P  Marrubii  Liq.,  1*81;  Pulv.  Tragacanth., 
0-22;  Ext.  Pruni  Virg.  Liq.,  0*9,  Ext Pur.,  0-9;  Tinct. 

0-02;  Spt.  Vim  Rect.,  1  ^2,  /E  Anisi  0-02-  Ol.  Menth.  Viridas,  0-02; 

*  Co., 

™  Brom- 1 00;  “SaI- Antim- 

A  :  PU 


1  -202% ;  Methyl-Propyl-Phenoihexahydride, 

CO. 

6  trains  The  formula  is  Berbens  Aqmio  ,  Sucrose,  17-857;  Fern 
S& 5;  -  " 

T  Gloria  Pills  (John  A. 

4  W*>*.  ”11’  aI“  M  f 

'^Gloria  Tonic  <**. 

The  following  formula  was  indicated,  rot 
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0*8;  Ext.  Liquorice,  1-0;  Resinoid  (Phytolaccin?),  0*9;  Powdered  Liquorice- ■ 
1-7;  Rice  Starch,  2-0;  Talc  and  Kaolin,  2-1  gr. — Brit.  med.J.,  ii/ 1 908,  1111. 

Glykaline  ( Leath  &  Ross  Ltd.,  London). — (For  coughs,  colds,  catarrhs,  etc.)— 
Analysis  showed  the  liquid  to  contain  35%  of  Alcohol  and  0*15%  of  solid  matte 
consisting  of  Potassium  Iodide  and  partly  of  organic  matter.  Each  dose  woulc 
contain  1/350  gr.  of  Potassium  Iodide,  with  a  trace  of  organic  matter  which  ma^. 
be  derived  from  some  drug. — Brit.  med.  J .,  ii/ 1911,  1544. 

Golden  Fire  (W.  H.Box,  Plymouth). — The  following  is  the  formula  given  bj. 
the  analyst:— Oil  of  Amber,  0-16;  Oil  of  Rosemapr,  0-16;  Oil  of  Eucalyptus 
0-32;  Essential  Oil  of  Camphor,  1  -3;  Sodium  Chloride,  6-4;  Glacial  Acetic  Acid 
6-4;  Alcohol,  1*0;  and  traces  of  decoction  of  Capsicum,  Barley  and  Lobelia. — 
Brit.  med.  J.,  ii/ 1 91 0,  987. 

Grains  de  Vais  (H.  Nogues,  Paris). — Each  pill  contains  Erepsine,  0-010  g. 
Ext.  bilia,  0-020  g.;  Podcphyllina,  0-010  g.;  Entero kinase,  0-010  g. ;  Cascara 
Sagrada,  0-025  g.;  Rhamnus  Frangula,  0-025  g. 

Grasshopper  Brand  Ointment  ( Grasshopper  Ltd.,  London). — Resina. 
31-68;  Cera  Flav.,  7-94;  Ext.  Pini  Larix,  23-74;  Ol.  Olivas,  15-84;  Par.  Molle 
Alb.,  19-81;  Cupri  Acetas,  0-99. 

Grasshopper  Brand  Fills  ( Grasshopper  Ltd.,  London). — Freed  from 
coating  the  average  weight  of  each  pill  is  about  1  gr.  The  formula  is  Aloes  Barb., 
25-0;  Jalap.  Pulv.,  37-5;  Ext.  Taraxaci,  12-5;  Ext.  Anthemidis,  12-5. 

Gripe  Water  Brand  Carminative  ( W .  Woodward  Ltd.,  London). — Ol. 
Anethi,  2  m. ;  Sodii  Bicarbonas,  20  gr. ;  Spiritus  Rectificatus,  110  m. ;  Syrupus 
Simp.,  9£  fl.  drm.;  Aqua  Dist.,  3  fl.  oz. 

Guy’s  Brand  Tonic  (Guy's  Tonic  Ltd.,  London). — Gentianae  Luteas  Radix( 
0-178;  Citri  Aurantii  Cortex,  0-067;  Elettarias  Minusculs  Semina,  0-022| 
Dactylopius  Coccus,  0-178;  Spiritus  Chloroformi,  3-58;  Acidum  Phosphoricum’ 
0*033;  Acidum  Glycerophosphoricum,  0-033;  Acidum  Nitricum,  0-123;  Acidum 
Muriaticum,  0-164;  Aqua,  q.s. 

Hair’s  (Dr.)  Asthma  Cure  (Dr.  Hair's  Asthma  Cure  Ltd.,  London). —  A 
fluid  containing  5-6%  Potassium  Iodide,  Tar  Water  and  some  Wine. — Lancet, 
ii/ 1 903,  1493;  Brit.  med.  J.,  i/1907;  879. 

Halmagon  Brand  Tablets  (Tonicity  Laboratories  Ltd.,  London).' — (“For 
use  as  a  daily  ration  to  promote  and  maintain  maximum  metabolic  activity.”) — 
The  formula  is  Magnesii  Chloridi,  0-395  g.;  Magnesii  Bromidi,  0-0133  g.; 
Magnesii  Iodidi,  0-000067  g.;  Magnesii  Fluoridi,  0-0006  g.;  Excipient,  q.s.  — 
0-45  g. 

Himrod’s  Asthma  Cure  (Himrod  Mfg.  Co.,  Hoboken,  N.J.,  U.S.A.). — 
Bears  a  declaration  that  it  contains  Hyoscyamine,  0-05%,  Atropine,  0-09%,  and 
Lobeline,  0-03% — the  alkaloids  “occur  as  such  in  the  natural  medicinal  prin¬ 
ciples  which  are  employed  in  the  manufacture  of  this  therapeutic  product.” 

Holloway  Brand  Ointment  (Holloway's  Pills  Ltd.,  Watford). — Adeps  Lanae 
Anhy.,  14-63;  Petrolatum  Liq.  LbS.P.,  9-70;  Terebinth  ex  Pinus  Larix,  29-26; 
Cera  Flavum,  12-19;  Cetaceum  Opt.,  14-63;  Ol.  Theobromatis,  17-07;  Amyl-m- 
Cresol,  0-02;  Ol.  Picis  Rect.,  2-00;  Phenyl  Hydroxidum,  0-50. 

Holloway’s  Pills  (Holloway's  Pills  Ltd.,  Watford). — The  pills  had  an  average 
weight  of  1  -4  gr.  Examination  showed  the  presence  of  Aloes  (Barbadoes)  or  a 
preparation  of  Aloes,  Powdered  Ginger  and  Soap.- — Brit.  med.  J.,  i/1911,  1326. 

Holdroyd’s  Gravel  Pills  (J .  Holdroyd  Ltd.,  Cleckheaton,  Yorks.). — Freed 
from  coating  the  average  weight  of  each  pill  was  4-3  gr.  From  analysis  the 
following  fonnula  was  arrived  at:- — Soap,  40;  Dried  Sodium  Carbonate,  20; 
Powdered  Rhubarb,  20;  Oil  of  Anise,  10;  Syrup,  10. — Brit.  med.  J.,  ii/ 1911,  77. 

Hood’s  Medicine  or  Hood’s  Sarsaparilla  (C.  I.  Hood  Co.  Inc., New  York).- — 
Dose,  |  to  2  teaspoonfuls.  Analysis  indicated  19%  by  volume  of  Alcohol  and 
gr.  of  Potassium  Iodide  in  the  ounce,  the  amount  of  Sarsaparilla  being  small. — 
Brit.  med.  J.,  ii/ 1 907,  531. 

According  to  the  carton  the  preparation  contains  Sarsaparilla,  Mandrake, 
Yellow  Dock,  Gentian,  Wintergreen,  Uva  Ursi,  Juniper  Berries,  Dandelion, 
Blue  Flag,  Stillingia,  Senna,  Wild  Cherry,  Bitter  Orange  Peel,  and  Guaiac. 

Hood’s  Vegetable  Pills  (C.  I.  Hood  Co.  Inc.,  New  York). — Freed  from 
coating  the  average  weight  of  each  pill  was  £  gr.  Examination  showed  Aloes 
(Barbadoes)  or  a  preparation  of  Aloes  (probably  Aloin),  Ginger,  Capsicum, 
Colocynth,  Soap  and  probably  a  little  Jalap. — Brit.  med.  J.,  i/1911,  1327. 

Hooper’s,  Dr.  John,  Female  Pills  (Dr.  John  Hooper's  Female  Pills  Co., 
Ltd.,  Reading). — Analysis  showed  Iron  Sulphate,  Aloes,  Jalap,  Canella,  Senns 
and  Oil  of  Pennyroyal. — Brit.  med.  J.,  ii/ 1 907,  1653. 
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Hughes*  Blood  Pills  {J.  B.  Hughes,  Penarth,  Cardiff). — Contain  Aloes, 
Jalap,  etc. — Brit.  med.  J.,  ii/ 1 907,  532. 

Hyomee  (Booth’s),  formerly  Hyomei  ( R .  T.  Booth's  Hyomee  Ltd.,  London). 
—From  examination  it  was  concluded  that  Alcohol  and  Liquid  Paraffin  formed 
each  about  10%  of  the  whole,  Eucalyptus  Oil  (and  possibly  other  oils)  appears 
to  form  the  remaining  80% — a  small  proportion  of  a  mixture  containing  Wood 
Tar  and  Creosote  was  also  indicated. — Brit.  med.  J.,  ii/ 1911,  1544. 

Idozan  Brand  Colloidal  Iron  ( Serpens ,  Copenhagen ;  Coates  &  Cooper, 
London). — Colloidal  Iron  Solution,  83%;  Pure  Alcohol,  6%;  Sugar,  10%; 
flavouring  (iEther  acetic,  Oleum  limonis,  Oleum  aurant.),  1%. 

Injectio  Brou  ( Charles  Favrot,  Paris). — Label  on  the  carton  gives  the  follow¬ 
ing:^ — “Formule  pour  100  cm.3 — Aceta  Plum'bi,  0-60;  Sulfas  Zinci  crist.,  0-30; 
Opium,  0-01;  Color,  vegetal  croc,  sativa-catecliu,  0-01;  Aqua  stillata,  99-08.” 

Inotyol  Brand  Ointment  {Dr.  Debat,  Paris ;  Wilcox  Jozeau  &  Co.  Ltd., 
London). — Ammon  Sulficthyol,  1-477;  Ext.  Hamamel.  dist.,  0-984;  Zinc  Oxide, 
14-763;  Titanium  Dioxide,  4-921;  Titanic  Hydroxide,  0-984;  Sodium  borate, 
0-099;  Vasolanolina,  q.s.  for  100-00. 

lodes  Brand  Liquid  Iodine  {Menley  and  James  Ltd.,  London). — Resub¬ 
limed  iodine,  2%,  in  pure  vegetable  oil. 

lodex  Brand  Ointment  {Menley  and  James  Ltd.,  London). — Resubhmed 


iodine,  4%,  in  a  neutral  parogen,  petrolatum  base. 

lodia  {Battle  &  Co.,  St.  Louis,  U.S.A.). — Stated  to  be  a  combination  of  active 
principles  obtained  from  the  green  roots  of  stillingia,  helonias,  saxifraga,  and 
menispermum,  with  aromatics;  each  fluid  drachm  contains  also  2%  gr.  of  iod- 
potas”  and  1£  gr-  of  “phos-iron.”  The  preparation  contains  30%  of  alcohol. 
Liq.  Ext.  of  Queen’s  Root,  False  Unicorn  Root,  Pimpinella,  Saxifrage,  Mems- 
permum,  equal  parts  to  125,  Pot.  Iodide  7*5;  Iron  Pyrophosphate,  5.  Lancety 

i/1924,256.  (As  sold  in  Italy.)  .  ,*  „  r. 

Ionized  Iodine  (Molson  Brand)  {The  Molson  ionized  Iodine  Co.,  Ltd., 
Maidstone). — The  Surgical  Solution  is  stated  to  be  a  1  in  115  solution  in  10  /0 
aqueous  solution  of  “Propanetriol”  of  Iodine,  7-91  parts;  Chlorine,  10-04  parts; 
Potassium,  2-89  parts;  Sodium,  1T6  parts;  Magnesium,  0-7o  part;  Ammomum, 

1- 02  parts-  Flvdrogen,  0-05  part;  Salicylic  Acid,  2-00  parts;  Chloro-Phenols, 

2- 00  parts!  The  Medical  Solution  appears  to  be  of  similar  composition. 

Iron  lelloids  {The  Iron  Jelloid  Co.  Ltd.,  Watford).— Nos.  1,  2  and  3  are 
prepared  from  the  following  formula:— Fern  Protocarbonas  circa  33-333; 
Glucosum  43-266;  BenzosulpJumdum,  0-01 /;  GelaUnum,  9  833  Methyl- 
protocatechuic  Aldehyde,  0  033;  Aqua  Pura,  13-518  The  approximate  we.ght 
of  each  “Jelloid”  is  No.  1  (for  children),  3  gr.;  No.  2  (for  adults),  6  gr.,  No.  3 
(extra  strong)  9  gr.  No.  2a  Jelloids  (containing  Quinine)  each  weigh  about 
6  gr.  and  contain  the  above  ingredients  with  3-845%  of  Quminas  Sulphas^  ^ 
Iron-Ox  Brand  Tonic  Tablets  {Pharmacol 
Manganese  Citrate  i  gr Hemoglobin,  1/12  gr.;  Ext.  Gentian.,  1/12  gr.,  L.  . 
Cascfra Tagrada  1/9  V;  Aloin,  1/36  gr.;  Oleoresin  Caps, cum,  1/100  gr.; 


"  Irvmta  BrandTonic  Flesh  Builder  ( London  and  Colonial  Export  Co.  Ltd., 
londott). — Ferri  Hypophos.,  1  gr  ;  Calcn  Hypophos  U  s°f‘‘  gnjophos., 

of CHoney’!  representing  SSS  85  pari  of 

Nhe  pmprTett/  potooui  th|  %  ^-"“atove)  Tufa 
emonfuicT  "lion  fntte  P.M.C.E.:  Chan.  &  Drug]’.,  ii/1912,  23;  see  also 

Research  Ltd.,  London).  Colloidal  (MKhUt  of  each°  1*000%;  Concentrated 
Sol  0-0005%,  Colloidal  Platinum  Sol  ( 0*0005  gX,  Concentrated 

Extract  of  Brain  Sub.,  Concentrated  Extract :oi  *each>  0-125%; 

Extract  of  Heart  Sub.,  and  Concentrated  E  01 15%;  Calcium  (Lipoid), 

lipoid  Iron-Phosphorus,  0-458  /0;  r Jq0/  Tri~hvdroxypropane,  5-000%; 
>•458%;  Isotonic  Sol.  Ltevulosum,  U-OW./o,  l  n  nyur  yy 

Dextrosum  (Aromatic)  20-000 />,  >8  4  . 
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Kalzana  Brand  Calcium  Sodium  Lactate  Tablets  (J.  A.  Wulfin 
Berlin;  Therapeutic  Products  Ltd.,  London). —  Each  tablet  weighs  about  20  gr 
the  formula  being  Calcium  Lactate,  18-5%;  Sodium  Lactate,  18-5%;  Saccharin 
Purificatum,  37-0%;  Saccharum  Lactis,  10-0%;  Talcum,  4-500%;  Tartar 
Acid,  0-485%;  Peppermint  Oil,  0-010%;  Menthol,  0-005%;  Zea  Mays  Pulv 
H-0%. 

t  Kaputine  {The  General  Kaputine  Syndicate ,  Ltd.,  Manchester ). — {Fc 
K  headache  and  neuralgia.) — Contains  Antifebrin,  6-3  gr.  in  each  with  Sugs 
0-21  gr.,  and  coloured  with  Ferric  Oxide,  0-05  gr. — Lancet,  ii/1903,  1492 
Brit.  med.  J.,  ii/ 1 906,  28. 

Karmoid  Brand  Tablets  ( International  Laboratories  Ltd.,  London). — Th 
formula  is  stated  to  be  “Dihydro xy-phthalophenone,  1*75%  gr.”  Freed  fror 
coating  each  tablet  weighs  about  4£  gr. 

Karsote  Brand  Inhalant  ( E .  Griffiths  Hughes  Ltd.,  Manchester). — Contain 
in  1000  parts  of  a  spirituous  solution  the  following: — Ol.  Absinth.,  0-5;  Ac 
Cinnam.,  1;  Benzyl  Acet.,  0-5;  Benzyl  Ale.,  5-0;  Bomeol,  0-5;  Ol.  Cassia,  7-5 
Ol.  Cedri  Lig.,  2-5;  Cinnam.  Aldehyde,  7*5;  Camphora,  35;  Cinnam.  Ale 

1- 0;  Ol.  Cinnam.,  0*5;  Cineol,  85;  Ol.  Citronel.,  25;  Ol.  Eucalypt.,  95;  Geriano 

2- 5;  Ol.  Gram.  Cit.,  2-0;  Limonene,  2-0;  Linalol,  0-5;  Menthol,  35;  Methyl 
ortho-oxy-benzoate,  75;  Phellandrene,  12;  Ol.  Thymi  Rub.,  2-5. 

Kay  Brand  Compound  Essence  of  Linseed  or  Linseed  Compoum 
( Kay  Brothers  Ltd.,  Stockport). — Ol.  Anisi,  0-1;  R.  Senegae,  0-2;  R.  Scillae,  4 
S.  Lini,  4;  Mel,  5;  R.  Ipec.,  0-01;  Ac.  Acet.,  3-3;  Picrasmin,  0-001;  S.V.R. 
0-46;  Trichlormethane,  2-3;  Methyl  Protocatechuate,  0-001;  Ethyl  Formate 
0-01;  Diethyl  Ox.,  1-2;  Syr.  Tol.  ad  100. 

Kay  Brand  Mountain  Flax  Pills  {Kay  Brothers  Ltd.,  Stockport). — S.  Card. 

3- 125;  Pod.,  9-375;  Myrrh,  9-375;  Rhei,  12-5;  Aloe,  12-5;  Ex.  Gent.,  6-25 
Ex.  Hyos.,  6 *25 ;  Ex.  Lin.  Cath.,  6-25;  Sap.,  7-812;  Excip.  ad  100. 

Kay  Brand  Tic  Pills  {Kay  Brothers  Ltd.,  Stockport). — Freed  from  coating 
each  pill  weighs  about  3  gr.  The  formula  is  Quin.  S.,  3-846;  Cinch.  Mur.,  19-23 
Ferri  S.  Ex.,  23;  Ex.  Col.  C.,  23;  Ex.  Conii,  23;  Excip.  ad  100. 

Keatings  Pectoral  Lozenges  {T.  Keating  Ltd.  Billingshurst ,  Sussex).— 
Corresponded  to  Morphine,  0-007  gr.;  Ipecacuanha,  0-07  gr.;  Extract  o 
Liquorice,  2-1  gr.;  Sugar,  13  gr.  in  one  lozenge. — Brit.  med.  J .,  ii/1908,  1699. 

“Keene’s  One  Night’*  Cold  Cure  {John  Pepper  &  Co.  Ltd.,  London).— 
Ingredients  found  were  Cinchonidine  Sulphate,  0-21  gr.;  Acetanilide,  0-32  gr. 
Calcium  Carbonate,  0-25  gr.;  Starch,  0-34  gr. ;  Extractive  and  Excipient,  0-87  gi 
(all  figures  approximate). — Brit.  med.  J.,  ii/1908,  1286. 

Kephaldol  Brand  Tablets  {Kephaldol  Laboratories  Ltd.,  London).— 
Acetphenetidin,  2-15  gr.;  Sodium  Salicylate,  1  -75  gr.;  Quinine  0-45  gr.;  Caffeine 
0-25  gr.;  Salicylic  Acid,  0-15  gr.;  Citric  Acid,  0-25  gr.;  Amylum  q.s. 

Kepler  Solution  of  Cod-Liver  Oil  in  Malt  Extract  {Burroughs  Wellcom 
and  Co.,  London). — Analysis  showed  Oil,  17-4%;  Reducible  Sugar  (as  Maltose' 
42-5;  Protein  3-4,  Diastatic  Power  3. — Brit.  med.  J.,  i/1910,  30. 

Ker-Nak  Pills  {The  Kernak  Natural  Remedy  Ltd.,  Leeds). — Freed  fror 
coating  the  average  weight  of  each  pill  was  1£  gr.  Examination  indicated  Aloe! 
a  little  Soap,  a  very  little  Oleoresin  of  Capsicum,  and  a  little  vegetable  tissu 
resembling  Marshmallow  root. — Brit.  med.  J.,  i/1911,  1327. 

Kest  Brand  Compound  Epsom  Salts  Tablets  {Kest  Ltd.,  London) - 
Each  tablet  contains  4£  gr.  of  Mag.  Sulph.  and  |  gr.  of  Phenolphthalein.  Corr 
pound  Glauber  Salts  tablets  are  also  prepared. 

Kilmer’s  (Dr.)  Indian  Cough  Cure  {Dr.  Kilmer  &  Co.,  London). — Cor 
tains  inter  alia  (see  ref.)  0-5%  Oil  of  Pumilio  Pine.  No  alkaloid. — Brit.  med.  J 
ii/1908,  1698. 

Kitano  Brand  Ointment  {The  Kitano  Co.  Ltd.,  London). — {For  eczema 
rashes,  acne,  hcemorrhoids,  etc.) — Ammon.  Sulpho-ichthyolas,  2;  Zinci  Hydroxy 
carb.,  6;  Adeps  Lanae,  6;  Flores  Zinci,  24;  Lin.  Calcis,  66. 

Ki-Uma  Brand  Ointment  {Ki-uma  Ltd.,  Bath). — Salicylic  ester  Dihydro: 
ethane,  15%;  Cetaceum,  3-5%;  Ol.  Eucalypti  Glob.,  1-5%;  Ol.  Bassiae  Parki 
80%;  Rad.  Anchusiae,  q.s. 

K.L.X.  Brand  Tablets  {Michael  Hart  &  Co.  Ltd.,  London). — {For  dy 
menorrheea.) — Cortex  Cinnamomi,  0-05  g.;  Folia  Matico,  0-05  g.;  Herl 
Capsellae,  0-05  g;.  Valeriana  Officinalis,  0-05  g.;  Potassium  Iodide,  0-30  g. 

Koko  {Koko-Maricopas  Co.  Ltd.,  London). — Borax,  1-4;  Glycerin,  1* 
Formaldehyde  Solution  (40%),  0-1;  Perfume,  a  trace;  Alcohol,  3;  Water  to  K 
by  volume. — Brit.  med.  J.,  i/1910,  151. 
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by  the  makers.  , 

Kruschen  Salts  (E.  Griffiths  Hughes  Ltd.,  Manchester). — Stated  to  contain 
Soda  Sulph.,  Soda  Chlorid,,  Magnes.  Sulph.,  Potas.  Sulph.,  Potas.  Chlorid., 

Lactopeptine  Brand  Powder  (Beechams  Pills  Ltd.,  St.  Helens ).  Lac 
Siccatus,  21-04;  Acidum  Lacticum  B.P.,  1-39;  Acidum  Hydrochlor.  B.P.,  0-52; 
Sodii  Saccharinas,  0-26;  Acidum  Citricum,  0-83;  Acidum  Phosphoricum,  1-49; 
Essentiae,  1 -61 ;  Pepsinum,  19-48;  Pancreatinum,  8-37;  Lactm,  30-47;  Diastasum, 

5-59;  Excipients,  q.s.  —  .  T  j  \ 

Lamplough’s  Pyretic  Saline  (Aperient). — (H.  S.  Lamplough Ltd  London).— 
Citric  Acid,  Potassium  and  Sodium  Bicarbonates.— Lancet  ii/190j»,  14.y'r5-1  . 

Lane’s  (Dr.)  Catarrh  Cure  (O.  Phelps  Brown ,  Huddersfield)  — Analysis 
showed  Phenol,  0-4;  Sodium  Chloride,  3-3;  Water  to  100.—  Brit.  med.  J., 

U/'  Langdafe’s  Cinnamon  Tablets  (E.  T.  Lang  dale ,  London).— Oil  of  Cinna¬ 
mon  0-25;  Powdered  Acacia  and  Sugar,  sufficient  quantity,  coloured  with 
Carmine.- — LciTicct^  i/1924,  256.  (As  sold  in  Itaiy.)  ^v*i  c 

Langdale's  Essence  of  Cinnamon  (E.  T.  ^.ang dale,  London) —Qu  o 
Cinnamon,  0-30;  Tincture  of  Cinnamon,  30;  Alcohol  (90  /0)  54.  Lance  , 

J//  Laxative  Bromo-Quirdne'  Tablets  (Paris  Medicine  Company,  St.  Louis). — 
The  fngredeien^  ffisclosed  are,  in  each  tablet  1  gr.  of  Acetanilide,  1/50  gr.  of 
Belladonna  and  1/16  gr.  Extract  of  Henbane  Leaves. 

Licoricine  Brand  Remedy  (M  and  all  &  Co.  ^•’^^’^^•’‘‘GWcyrra  ” 
(For  coughs,  colds,  asthma,  whooping  cough,  €te.)-— Jtocrose,  8  ,  Cl>  Y  a, 

coating,  the  average  weight  of  each  pill  o.oo/g.  Powdered  Capsicum,  about 

!/ Uqifruta  (  The  Lmfruta  Labor-tones  London^  <A a~ ^ ,Te£S 
Analysis  showed  Oil  of  PePPe^int^™°^  34.4.  Cane  Sugar,  2-28;  Mucilage, 
traces;  Potassium  Bnartrate  0*4 ;  Gi^cfned  Lnlh  mTd-  J  1909,  1419. 
Tannin,  Extractive,  etc.,  and  Water,  to  •  •  ,  ejoy/hany.  London).- — 

Listerine  Brand  Antiseptic  (Lament  Pformacal  L, ompa  y  Boric  ^ 

Thyme,  Eucalyptus,  Bapgsia,  Gau  ef  Water,  to  1000  parts. 

Benzoic  Acids,  29  parts;  Ethyl  Ajcohol  250  parts  vvater  y  London).— 

Lockyer’s  Sulphur  Hair  Restorer  Sulphate,  0-4%; 

Ip»a«m^urrSf  P^n  t  Led  to  contain 

“2%  Ipecac.  nettle  (Dr  Mackenzie's  Laboratories,  Reading). 

Mackenzie  Brand  Smelling  Bottl  (Dr.  1  j  10%;  Eucalyptol,  2/0; 

—(For  catarrh.)— Ammon.  Hydrox  60/o,  Absorbent  26-8%. 

Glyceryl  Hydrate,  Medicine  Co.Ltd.,London).- 

Mackenzie  One  Day  Cold Cure  (Mackenzie  me  PodophyUin,  1/40  gr.; 
Camphor,  i  gr.;  Quinine  Sulph.,  1  gr.,  Acetamim.,  g  . 


Stearate, 

Camphor,  ^ 

Emulsion  (8%)  to  100.  (The  Clinical  Laboratories  Co. 

McCall  Brand  Indigestion  Capsules  (i  London). — The  average 

Cleveland  Ohio;  Tibo  Products  (International)  L  ’’The  formula  is  Bismuth 

weight*  ofthe  contents  a  capsule  ts^bout^gr^^he^  g%;  p 

Oxide  Hydrate,  5%;  l  /wd.  a  ’ 0. .  powd.  Jamaica  Ginger,  b/ot 

£}£  5%;  Sodium  Bicarbonate,  /o* 
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Magnolax  Brand  Emulsion  (Henry  K.  Wampole  Sc  Co.  Ltd.,  Perth ,  Ontario 
Newbery’s  Distributing  Depot ,  London). — Each  fluid  ounce  contains  Magnesium 
Hydroxide,  24  gr.;  Liquid  Paraffin,  120  m. ;  Glycerin,  48  m.;  Vanillin,  1/25  gr. 
Distilled  Water,  q.s. 

Man  Zan  Brand  Pile  Remedy  ( E .  C.  De  Witt  Sc  Co.  Ltd.,  Croydon). — 
Benzocaine,  0-369%;  Tannic  Acid,  0-738%;  Phenol  1-905%;  Paraffin.  Liq. 
1-106%;  Paraffin  Molle,  q.s.  to  100%. 

Marmola  Brand  Tablets  ( General  Distributing  Agency,  London). — Eacl 
tablet  contains  Ext.  Fucus  Vesic.,  1  gr.;  Thyroideum  Sic.,  f  gr.;  Ext.  Phytolacea. 

£  gr. ;  Ext.  C'ascar.  Sag.,  \  gr.;  Calc.  Carb.  Prec.,  3  gr. ;  Phenolphthalein,  J  gr. 
Oleoresin  “Zinziber.,”  16/1000  m.;  Mixt.  a. a.  Ol.  Anisi,  Ol.  Sassafras  and  Methy 
Salicylas,  |  m. ;  Sucrose,  q.s. 

Marshall’s  Cigarettes  (James  B.  Horner  Inc.,  New  York). — Lobelia  inflata 
20;  Datura  stramonium,  55;  Cubeb  fiVuit,  20;  Potassium  Nitrate.— Lancet. 
i/1924,  256.  (As  sold  in  Italy.) 

Martin’s  Apiol  and  Steel  Pills  (Martin,  Southampton). —  H  gr.  of  Aloes 
in  each  with,  inter  alia.  Reduced  Iron  and  Apiol,  each  1/10  gr. — Brit.  med.  •/., 
ii/ 1 907,  1655. 

Medilax  Brand  Laxative  Pellets  (Savory  Sc  Moore  Ltd.-,  Distributors: 
Pharmaceutical  Products  Ltd.,  London). — Freed  from  coating  the  average 
weight  of  each  pellet  is  2£  gr.  The  formula  is  Podoph.  (Peltatum)  Res.,  0-125  gr. ; 
Ext.  Pulp.  Citrull  Colocyn  Comp.,  0-25  gr. ;  Curagoa  Aloes,  0-50  gr. ;  Res. 
Convolv.  Scammon.  Rad.,  0-125  gr.;  P.  Sap.  Dur.,  0  062  gr.;  “Aperione,” 
0-25  gr.;  Oleores  Zingib.,  0-062  gr. 

Alentex  Brand  Embrocation  and  Inhalant  (Foster-McClellan  Co., 
London).— Ol.  Camph.  Ess.,  3-261%;  Ol.  Pini  Abiet.,  2-447%;  Ol.  Pini  Pumil., 
0-394%;  Methyl  Saiicyl.,  5-369%;  Camphor,  1-812%;  Ol.  Eucalypt.,  0-415%; 
Iodine  0-076%;  Paraff.  Dur.,  7*839%;  Menthol,  0-950%;  Paraff.  Moll.  Alb., 
61-760%;  Adeps  Lanae  Anh.,  15-202%;  Ac.  Benzoic.,  0-475%. 

Mentholatum  Brand  Balm  (The  Mentholatum  Co.  Ltd.,  Slough). — Ac. 
Boric  Pulv.,  3;  Menthol,  0-5;  Flor.  Camph.,  3;  Ol.  Eucalypt.,  0-2;  Ol.  Pini  Pum., 
0-2;  Ol.  Gaultheriae,  0-2;  Paraff.  Moll.  Flaw,  30. 

Mexican  Hair  Renevver  (Anglo-American  Drug  Co.  Ltd.-,  T.  Christy  Sc  Co., 
London). — Precipitated  Sulphur,  1*4%;  Lead  Acetate,  0-1%  (one  sample 
examined  contained  0-97%);  Glycerin,  19-0%  Rose  Water,  to  100  by  volume. — • 
Brit.  med.  J .,  i/1910,  512. 

Milk  of  Magnesia  (Phillips)  (Proprietary  Agencies  Ltd.,  London). — A  fluid 
ounce  yields  from  32  to  40  gr.  of  Magnesium  Hydroxide,  Mg(OH)2. 

Milk  of  Magnesia  Brand  Tablets  (Proprietary  Agencies  Ltd.,  London). — 
Magnes,  Hydrox.,  53-3%;  Saccharum,  33-25%;  Amylum,  13-3%;  Ol.  Menth. 
Pip.,  n-15%.  Each  tablet  is  stated  to  contain  the  equivalent  of  one  teaspoonful 
of  Milk  of  Magnesia  brand  of  magnesium  hydroxide  in  concentrated  form. 

Milton  Brand  Antiseptic  Fluid  (Milton  Proprietary  Ltd.,  London) — 
Sodium  Hypochlorite,  1-01%;  Sodium  Chloride,  16-80%;  Sodium  Chlorate, 
0-50%;  Sodium  Sulphate,  0-14%;  Sodium  Carbonate,  0-20%;  Calcium  Chloride, 
0-08%;  Magnesium,  a  trace;  Water,  81-27%. 

Milton  Brand  Antiseptic  Ointment  (Milton  Proprietary  Ltd.,  London). — 
Milton  Antiseptic  I-'luid,  13-80%;  T.  Sulph.  Dichloramid,  0-88%;  Mag.  Hyd., 
0-60%;  Calc.  Carb.,  7-00%;  Paraff.  Moll.,  76-22%;  Paraff.  Durum.,  1-50% 

Miol  (Willows,  Francis,  Butler  Sc  Thompson  Lid.,  London). — Analysis  sho  wed 
it  to  contain  Oil,  22-4%;  Reducing  Sugars  (as  Maltose),  41-3%;  Diastatic  power, 
2. — Brit.  med.  J.,  i/1910,  30. 

M.O.  Brand  Magnesia  Oil  (Musterole  Fire  Products  Co.  Ltd.,  London). — 
Magnesia,  4-0;  Emulsion  of  Petroleum,  96-0. 

Moorland  Brand  Tablets  (IF.  B.  C artwnght  Ltd.,  Razudon,  Leeds).  Each 
tablet  weighs  about  20  gr.,  the  formula  being  Magnesii  Carbonas  Ponderosus, 
4-8  parts;  Pepsinum,  0-075  parts;  Calcii  Carbonas  Praecipitatus,  32  parts;  Natri: 
Bicarbonas,  3-60  parts;  Pancreatinum,  0-05  parts;  Bismuthi  Carbonas,  0-9  parts: 
Magnesii  Silicas  Hydras,  2-56  parts;  Acaciae  Gummi,  3-2  parts;  Methenyj 
Trichloride,  1  -36  parts;  Diethyl  Ether,  0-4  parts;  Saccharum  Album,  46-24  parts 
Capsicini,  0  005  parts;  Oleum  Cardamomi,  0-04  parts;  Oleum  Lavandulae 
0-02  parts;  Oleum  Rosae,  0-01  parts. 

Morison’s  Pills  (Morison  Sc  Co.  Ltd.,  London).— (For  obesity.)—  Aloes 
Jalap  Resin,  Extract  of  Colocynth,  Gamboge,  Rhubarb,  a. a.  1  g.;  and  Myrrh 
2  g.,  to  make  50  pills.  Historical  note. — Phaym,  J ,,  ii/1922,  381.  See  also  18tr 
Edn.,  Vol.  II,  p.  574. 
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Chiorbutol,  4U-170;  colouring  matter,  a  trace,  crown  powaer.- — rowaerea 
Cinnamon,  29-4%;  Caffeine,  8-4%;  Stearic  Acid,  17-4%;  Chiorbutol,  44-5%; 
Stearic  Acid  is  probably  added  as  a  lubricant  to  assist  in  filling  the  capsules, 
though  the  amount  is  large  for  the  purpose.- — Brit.  med.  J .,  ii/ 1910,  1928. 

Mother  SeigePs  Syrup.  (A.  J.  White  Ltd.,  London). — A  Government 
chemist,  acting  upon  instructions  from  the  House  of  Commons  Committee  on 
Patent  Medicines,  1914,  found: — 

Organic  Ingredients .■ — The  proportion  of  sugars  represents  about  40%  of 
Treacle.  In  addition  to  the  sugars  the  organic  ingredients  were  found  to  include: 

Essential  Oil  having  an  odour  of  Sassafras,  a  small  quantity;  Starch,  a  small 
quantity;  Acetic  Acid,  0-66%;  Capsicum,  equivalent  to  about  1%  of  Tincture 
of  Capsicum  B.P.;  Aloes,  about  1%;.  Other  vegetable  extractive  substances 
(after  deducting  1-4%  of  extractives  due  to  Treacle),  7-8%.  _ 

Mineral  Ingredients  consisted  of  Borax  with  small  quantities ^  of  chlorides, 
sulphates  and  phosphates  such  as  occur  in  the  ashes  of  vegetable  substances: 

Total  Boric  Acid,  2-12%  (equivalent  to  3-36%  of  crystallised  borax).  Total 

chlorides,  1-51%  (calculated  as  hydrogen  chloride).  ,  ,  . 

Acids. — The  volatile  acid  consisted  mainly  of  acetic  acid  with  a  little  boric 
acid.  The  total  free  acid  of  the  sample  in  terms  of  hydrochloric  acid  is  1-1^  /0, 
equivalent  to  10-6%  of  the  B.P.  Dilute  Hydrochloric  Acid. 

The  proportion  of  free  acid,  other  than  acetic  acid  wornd  correspond  with 
0-72%  of  hydrochloric  acid,  equivalent  to  6-8%  of  the  diluted  hydrochloric 
acid”  of  the  Pharmacopoeia.  Very  little  of  this  hydrochloric  acid,  however, 
would  be  actually  present  in  the  “free  condition.  — Lancet  Supp.  on  Sale  ot 
Patent  Medicines,”  Jan.  10,  1925,  11. 

Previous  information,  Edn.  XVII,  Vol.  li,  p.  3//. 

Natex  Reducing  Food  ( Natex  Food  No.  5).— {Modern  health  Products 
Ltd.,  London).— Is  stated  to  contain  “Celery,  Cranberries,  Dulse,  Irish  Moss, 
Rhubarb  (not  Turkey)  and  Spinach. 

Nemolin  Brand  Pile  Ointment  ( Saltrates  Ltd.;  International  Chemical 
CckJAcLjLo ndan). — Zinc  Ox.,  19%;  Amylum,  18%;  Glycennum,  2%;  Hama- 

mNelvlettesPaCoieman’s  (k  &  R ■  Manufacturing  Co.  Ltd.,  Norwich).— 

Phosphorus,  6-005  gr.,  and  Quinine .Sulphate  ,0  07  gr„  with  vegetable  matter, 

a.q  ar  were  determined. — Brit.  med.  J .,  i/iyuy,  ol.  .  . 

0  5  gr. ,  were  aezeri  T  on  don)  — ( For  external  use  in  neuralgia,  etc.) — 

m%>'  ' 

1,1 Norton’s  Camomile  Pills  (Norton's  Ltd.,  Leigh-on-Sea).— Aloes,  Gentian 
and  Chamomile  Oil.— Murrell.  g._c  Aloes  0  03;  Ext.  of  Gentian,  0-12; 
Oif  Powder  G^a  sufficient  quantity.  (As  sold  tn 

r  ,,  r—w  Nasal  Remedy  (. Matthews  Laboratories,  Ltd.,  Bristol). 

Petro,atum' 87  562; 

Menthol,  0-313;  Phenol,  1  /p  Famel  Paris'  Wilcox  Jozeau  &  Co.,  Ltd., 

Optrex  Brand  Eye  Lotion  (P.  »  g^tr  Polyg.  Bistort.,  0-50  g.; 

London).— Extract  Potentill  Erect.,  g-,  Extr.  Hamam.  Virgin. 

Extr.  Erig.  Canad.,  0-50  g.;  Extr^Euphras.  Off.^  O^tl  g.,^nx  0-08  g.; 

0-50  g.;  Acid.  Boric.,  V00  g.;  Natr.  Borac  fiitiU  ad  100-00  g. 

Zinc.  Sulf.,  0-10  g  ;  Aq  Dist.  Hamam.  ^“’^Described  as  “composed  of 
Ovaltine  (A.  Wander  &  Co.  Ltd  Lcmrf  h  and  converted  Cocoa,  and 
Malt  Extract,  Fresh  Swiss  Cows  Milk,  Fresh  ggs,  12>3%;  Reducing  Sugars 

containing  active  Lecithin.  ^na  ylstances  calculated  as  Protein,  13-4%;  Ash, 

(as  Maltose),  60-0% ;  Nitrogenous  subst ances  calcuia 

3-5%;  Water,  1-5%.— Brit .  med.  .,  /19  »  Ltd  Hull)—  Balsam  of  lolu, 
Owbridge*s  Lung  Tome  {W.  1.  1493 

Oil  of  Aniseed  and  Oil  of  Cloves.-  ’the  amount  of  0-002%.  If 

The  alkaloids  of  Ipecacuanha  were  found  m 
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present  in  the  form  of  Wine  of  the  official  strength  this  represents  Ipecacuank 
Wine,  15  m.,  and  Chloroform,  2  m.,  in  each  ounce. — Brit.  med.  J .,  ii/ 1 908,  169£ 

Oxien  Brand  Nerve  Tablets  ( The  Giant  Oxie  Co.  Ltd.,  London). — Eac 
tablet  weighs  about  18  gr.  The  formula  is  Lecithin,  0-62;  Bism.  Carb.,  1*25 
Mag.  Carb.  Pond.,  2-50;  Ferri  Hypoph.,  1-25;  Tragacanth,  5*00;  Amyluir 
5-00;  Acacia,  15-00;  Colour,  2-92;  Creta  Gall.,  3-33;  Sucros.,  60-95;  Ol.  Sassafras 
0-44;  Ol.  Gaulth.,  0-28;  Chirata,  0-98;  Gentian  0-12;  Eupatorium,  0-12;  Elecam 
pane,  0-12;  Scutellaria,  0-12. 

Oxien  Brand  Tablet  Pills  ( The  Giant  Oxie  Co.  Ltd.,  London). — Aloir 
i  gr.;  Podoph.  Res.,  3/20  gr.;  Ext.  Gentian.,  £  gr.;  Camphor,  1/64  gr.;  Ex» 
Jalap,  i  gr.;  Capsicin,  1/60  gr.;  Sucrose,  £  gr. 

Panopepton  ( Fairchild  Bros.  8c  Foster,  New  York ;  Burroughs  Wellcom. 
Co.,  London). — 100  contained  Alcohol,  20;  Total  Solids,  26-9;  Nitrogen,  1-1- 
(equivalent  to  Protein,  7-2);  Ash  1-1;  Sugar  7-8. — Brit.  med.  J.,  ii/ 1909,  562. 

May  be  dispensed  by  registered  chemists  under  certain  conditions. — Vol.  I 

p.  660. 

Pazo  Ointment  ( Paris  Medicine  Co.,  St.  Louis,  Mo .;  Agents:  May,  Robert 
and  Co.  Ltd.,  London). — Zinc  Oxide,  10;  Camphor,  5;  Carbolic  Acid,  1;  Balsarr 
of  Peru,  4;  Ext.  of  Hamamelidis,  6;  Yellow  Beeswax,  4;  Benzoated  Lard,  70. — 
Lancet ,  i/1934,  256.  (As  sold  in  Italy.) 

Penetrol  Brand  Inhalant  (W.  B.  Cartwright  Ltd.,  Rawdon,  Leeds). — 
Menthol,  30-3;  Ol.  Lavand.,  72;  Ol.  Cajuput,  24;  Ol.  Menth.  Pip.,  0-928;  Ottc 
Lavand.,  17-7;  Ol.  Eucalyp.,  26-25;  Sp.  Meth.  Indus.,  236. 

Peps  Brand  Pastilles  ( Peps  Pastille  Co.,  London). — Ol.  Res.  Cubeb 
0-015  m.;  Ol.  Menth.  Pip.,  0-075  m.;  Ol.  Anisi,  0-075  m.;  Ol.  Eucalypt.,  0-075  m. 
Bals.  Tolut.,  0-150  gr.;  Ext.  Pini  Canad.  Liq.,  0-015  m.;  Ext.  Capsici  Liq. 
0-015  m.;  Ext.  Tussilag.  Liq.,  0-575  m.;  Ext.  Glycyrr.,  2-250  m. 

Perry  Davis*  Pain  Killer  ( Davis  8c  Lawrence  Co.,  New  York). — Spirit  o 
Camphor,  Tincture  of  Capsicum,  Tincture  of  Myrrh  and  Alcohol. — Murrell. 

Phensic  Brand  Tablets  ( Phensic  Ltd.,  Manchester). — Each  tablet  weighs 
about  7  gr.  The  formula  is  Acidum  Acetylsalicylicum,  46-43;  Acetphenetidinum 
26-57;  Caffeina,  6-57;  Amidopyrina,  1-79;  Salicinum,  3-58;  Phenylis  Salicylas 
0-79;  Creta  Gallica,  5-00;  Amylum  Zea  Mays,  6-42;  P.  Acacias  Gumrni,  2-62 
Ol.  Limonis,  0-23. 

Phosferine  Brand  Tonic  ( Phosferine  (. Ashton  8c  Parsons)  Ltd.,  London) 
— Cinchonin,  Sulph.,  0-028;  Cinchonidin.  Sulph.,  0-028;  Quinidin.  Sulph 
0-028;  Ac.  Phos.  Cone.,  8-281;  Quinin.  Sulph.,  0-455;  Aq.  Dest.,  84-899;  Ac 
Glycerophos.,  0-056;  Spt.  Rectif.,  6-0;  Sacchar.  Ust.,  0-225. 

Phyllosan  Brand  Tablets  ( Natural  Chemicals  Ltd.,  London). — Chlorophyll 
0-01;  Phosph.  Fer.,  0-008;  Phosph.  Cal.,  0-06;  “Saccharose  ad.” 

Chlorophyll  contains  no  iron  in  itself  but  bears  some  close  relation  to  iron,  fo 
it  cannot  be  formed  in  a  plant  from  which  iron  is  excluded.  It  contains  Mag 
nesium,  and  perhaps  this  supplies  to  the  component  parts  of  Chlorophyll  th< 
same  cement  which  iron  is  said  to  give  to  the  haemoglobin  molecule.  Phyllo 
porphyrin  Ci6H18N20,  one  of  the  decomposition  products  of  Chlorophyll,  ha 
a  close  relationship  to  Haematoporphyrin  Ci6H18N203,  an  iron-free  decomposi 
tion  product  of  Haemoglobin.  Going  a  stage  further,  Haemopyrrol  C8Hl3N  cai 
be  obtained  from  both.  Biirgi  claims  that  Chlorophyll  may  be  used  to  aii 
Haemoglobin  production  in  the  body.  It  is  shown  that  we  get  better  result 
from  our  iron  pill  and  fresh  vegetables  than  from  Haemoglobin  preparations 
In  only  one  vegetable  is  Chlorophyll  available  in  large  quantities,  name! 
spinach,  and  even  in  this  it  is  thought  to  be  so  held  up  in  the  plant  as  to  be  nc 
readily  available  for  man. — Lancet,  i/1922,  23,  90. 

Pineate  Brand  Honey  Syrup  ( Bismag  Ltd.,  London). — Honey,  28%;  Sy] 
Squills,  31%;  Glycerine,  7%;  Syr.  Tolu,  32%;  Oil  of  Pine,  0-9%;  Ext.  Ipecac 
0-5%;  Menthol,  0-1%;  Oil  of  Peppermint,  0-5%. 

Pinkettes  Brand  Laxative  Pills  ( The  Dr.  Williams  Medicine  Co.,  London ' 
— Freed  from  coating,  each  pill  weighs  about  &  gr.  The  formula  is  Aloin,  50% 
Resin.  Podophylli,  6-66%;  P.  Ipecac.,  10%;  Oleoresin  Zingiber,  6-66%,;  Excip 
26-68%,. 

Pinoleum  Brand  Inhalant  ( The  Pinoleum  Company ,  New  York;  Chest 
brough  Mfg.  Co.,  London). — Menthol,  0-50  g.;  Camphor,  0-50  g.;  Ol.  Eucalyp 
tus  Glob.,  0-56  g.;  Ol.  Pini  Pumilio,  1-00  g.;  Ol.  Cassia,  0-07  g.;  Chlorophyl 
0-10  g.;  Liq.  Petrolatum,  97-27  g. 

Poslam  {Emergency  Laboratories,  New  York). — Analysis  showed  approx 
mately  Zinc  Oxide,  12;  Flowers  of  Sulphur,  8;  Maize  Starch,  18;  Salicylic  Aci 
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•5;  Oil  of  Cade  (?),  1*5;  Oil  of  Birch  Tar,  8;  Anhydrous  Lanolin,  25 '5;  Soft 
’araffin,  25-5%. — Brit.  med.  J .,  ii/1910,  1353. 

Potter’s  Asthma  Cure  ( Potter  Sc  Clarke  Ltd.,  London).— For  burning. 
Contains  about  30%  of  Powdered  Stramonium  and  15%  of  Powdered  Lobelia. 

Pritchard’s  Teething  and  Fever  Powders  ( Pritchard's  Ltd.,  C beadle, 
Manchester). — Average  weight,  2T  gr.  Consist  of  Calomel,  47%;  Antimony 
Dxide,  0*7%;  Calcium  Phosphate,  1*4%;  Milk  Sugar,  50-9%. — Brit.  med.  J.„ 
i/1908,  1022. 

Pylitna  Brand  Powders  ( Pylitna  Preparations,  London). — Each  powder 
weighs  about  45  gr.,  the  formula  being  Pot.  Nit.,  1  *739% ;  P.  Pip.  Cubeb.,  6-956%; 
Glycyrrh.  Gl.  Cort.,  17-393%;  Sulphur.  Sublim.,  13-913%;  Magnes.  Cb., 
13*913%;  Pot.  Bitart.,  13-913%;  Crot.  Eleuter.  Cort.,  11-304%;  Cinch.  Succirub. 
Cort.,  6- 956%;  G.  Acaciae,  13-913%. 

Quincasca  Brand  Cold  Cure  Tablets  ( Perox  Ltd.,  London). — -Each  tablet 
contains  Quin.  Sulph.,  £  gr.;  Case.  Sag.,  £  gr.;  Acetanilide,  1  gr.;  Aloin,  1/36  gr.; 
Podoph.,  1/36  gr.;  Terr.  Alb.,  gr.;  Amylum,  i  gr. 

Reudel  Bath  Saltrates  ( Saltrates  Inc.;  International  Chemical  Co.  Ltd., 
London). — Magnesium  Carbonate,  0-005;  Calcium  Carbonate,  0-005;  Potas¬ 
sium  Carbonate,  0-00125;  Calcium  Sulphate,  0-0025;  Sodium  Chloride,  0-0012; 
Lithium  Carbonate,  0-00005;  Borax,  0-10;  Sodium  Bicarbonate,  0-305;  Sodium 
Carbonate,  0-50;  Hydrogen  Sulphide,  0-025;  “Baregine,”  0-025;  “Oxygenated 
Salts,”  0-03;  Radio-active  substances,  traces;  Aromatic  Essence,  sufficient 
quantity. — Lancet,  i/1924,  256.  (As  sold  in  Italy.)  g 

Rheumagic  Brand  Liniment  ( Pickups  Ltd.,  London). — A’  Propenyi 
Thiocarbamide,  1-94  parts;  Oil  of  Melaleuca,  1*94  parts;  Methyl  Salicylate, 
15*53  parts;  Oleo-resin  Capsici,  0-80  part;  Oleum  Nucis  Moschatae,  0-47  part; 
Oleum  Caryophylli,  0-16  part;  Alcohol  to  100  parts. 

Roche’s  Embrocation  {Wm.  Edwards  Sc  Sons,  London). — Olive  Oil,  Oil  oi 
Amber,  Oil  of  Cloves,  and  Oil  of  Lemons. — Murrell.  rT 

According  to  Lancet,  i/1924,  256.— Oil  of  Cloves,  Oil  of  Amber,  Oil  of  Lemon, 
of  each,  15;  Olive  Oil,  55.  (As  sold  in  Italy.)  ,  .  „  , 

St.  Jacob’s  Brand  Liniment  (St.  Jacob's  Oil  Ltd.,  London).— C amphora, 
7%;  Mezereum,  2-5%;  Phenol,  0*5%;  Ol.  Origanum,  3%;  Ol.  Terebinth.,  5b  /0; 
Ethyl  Oxide,  11%;  Ethyl  Hydroxide,  15%;  Aqua,  3%.  .  .  r  R  . 

Sagradol  Brand  Laxative  Emulsion  (The  Angier  Chemical  Co.,  B  s ton, 
U.S.A.;  The  Angier  Chemical  Co.  Ltd.,  London).— Paraffinum,  Liquidum,  /o » 
Cascara  Sagrada,  8-5%;  Sodium  Benzoas.  0-25%;  Sacchaxinum  0-021  /0  Muc. 
Acacia,  15%;  Glycerinum,  C.P.,  4%;  Aromatici  (Olei  Anise,  Coriander,  Cass  , 

Methvl  Salicylate),  0-025%;  Aqua  Destillata,  q.s.  .  , 

Sal  Antiseptieus,  Huxley  Brand  (Anglo- American  Fh^iac^l^[ 
Co.  Ltd.,  Croydon).— Liquor  Antisept.  Cone.  (Thymol,  Phenol,  Methy 
Salicylat.,  a.a.  H;  Eucalyptus,  Menthol,  a.a.  1),  5 Phenyl  Acetamide, >  ’  . 

Sulphocarbol.,  5;  Sodii  Chloride  Pur.,  25;  Acid.  Bonci  Subt.,  58  Acid  Benzolc1^ 
Sanacine  Brand  Cough  Mixture  (Phos ferine  (Ashton  & 

Tr.  Cephaelis.  I.,  0-840;  Ol.  Eucalypt.,  0-013;  Ext  Glycyrrh.  Liq.,  1 J60’  Ess 
Menth  Pip.,  0-130;  Ess.  Anisi  Stell.,  0-084;  Ext  Piper.  Nig.  Liq.,  0  260  bxt. 
Rorella  Liq  0-130;  Sacch.  Ust.,  0-625;  Ext.  Vitis  A.  Liq.,  0-520;  Syrupus,  to  10  b 
J5  ar  gol Q  (S  argoi  Ltd.,  London).-"  A.  Flesh  P^ucerA-Analysis^  offfie 
tablets  (average  weight  5-3  gr.)  showed  Zinc  Phosphide,  0  V  ,  ’  7.70/  . 

Cddum  Hypfphosphite,  12-9%;  Sodium  and  Potassium  Hypophosphites  7  7  /o, 
Albumeni (Soluble ),  4-2%;  Insoluble  Protein  (PCoagulated  Albumen),  10  8/0, 

Sugar,  18%. — Brit.  med.  J .,  i/1912,  846.  .  Hypo- 

The  following  formula  is  given:-Ext  Saw  Palmrtto^  g^,  C  1 p  h  g?te_ 

phosphite,  J.  gr.;  Sodium  Hyppphqsphite.  i  gi^  Potass  « 


i»o  m.;  auuouun  x  ij  ,  -  „  .  - 

2-7  gr.;  Ol.  Essential,  0-5  m.;  Aqua,  q.s.  I  oz.  /m  Lambert  Sc  Co.  Ltd., 

Scott’s  (Dr.)  Brand  Bilious  and .Liver,  The  formula  is 

London). — r 
Aloes 

Sapo.,  —  —  /v.  - 

Caryoph.,  S.V.R.,  Aq.).  ^  ,  •  l  Stearns  Sc  Company  oj 

Shac  (Steam’s  Headache  Cachets)  (Fred^f!t-  i  gr  Gf  Caffeine  and 
Canada  Ltd..  Windsor,  Onra™).-Each  wafer  contains  t  gr.  o 

2£  gr.  of  Acetanilide. 
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Shadeine  (Brown)  ( The  Shadeine  Co.,  London). — Pyrogallic  Acid,  2-lc' 
Cupric  Chloride  (anhydrous),  1-3%;  Hydrochloric  Acid  (B.P.),  0-3%. — Br 
vied.  J.,  i/1910,  152. 

Silbe  Brand  Tablets  ( Silten  Ltd.,  London). — ( For  asthma.) — Each  tab3 
contains  Ephedrine  Hydrochloride,  0-025  g.;  Theophylline,  0-05  g.;  Calciu 
Benzylphthalate,  0-1  g.;  Dimethylaminophenyldimethylpvrazolone,  0-1  g 

Starch  to  0-3  g. 

Silf  Brand  Obesity  Tablets  ( The  Silf  Co.  Ltd.,  London). — P.  Ext.  Fu 
Vesic.,  3|  gr.;  P.  Rhei,  1/32  gr.;  P.  Ext.  Cas.  Sag.,  I  gr.;  Aloin,  1/32  gr.;  ] 
Acacia,  Amylum,  Sacch.  Lact.,  q.s. 

Singleton’s  Eye  Ointment  ( Stephen  Green  Ltd..,  London).— Analys 
showed  principal  ingredient  was  Red  Mercuric  Oxide,  7  -4% ;  fatty  basis  contains 
inter  alia  about  4%  beeswax. — Secret  Remedies.  The  carton  now  bears 
declaration  that  the  ointment  contains  5- 45%  of  Mercuric  Oxide. 

Sloan’s  Brand  Liniment  (Dr.  Earl  S.  Sloan,  London). — Ol.  Camphor 
20%;  Liq.  Ammon.  Fort.,  0-03%;  Ol.  Pini,  6%;  Ol.  Sassaf.,  1-50%;  Li< 
Capsici  (Non-Alcoholic),  33-57%;  Methyl  SalicyL,  2%;  Ol.  Terebinth.  Rect 
36-90%. 

Smedley’s  Chillie  Paste  (Hirst,  Brooke  &  Hirst  Ltd.,  Leeds). — Powrdere 
Capsicum,  4;  Lard,  60;  Alkanet  Root,  1. — Lancet,  i/1924,  256.  (As  sold  in  Italy 

Smiler  (Dr.)  Brand  Magnesia  Compound  (Smiler  Magnesia  Co.,  London 
— Each  fluid  ounce  contains: — Mist.  Magnes.  Hydroxid.  B.P.,  300  m.;  Paraffi 
Liq.,  120  m.;  Glycerin.,  36  m.;  Tr.  Anthem.,  9-60  m.;  Tr.  Zingib.  Fort.,  -33  m 
Ol.  Anethi,  Ol.  Carui,  Ol.  Caryoph.,  Ol.  Cinnamomi,  a. a.  -15  m. 

Soliment  Brand  Solid  Liniment  (Solidol  Chemical  Ltd.,  London). — O 
Terebinth.,  58%;  Sod.  Sal.,  5%;  Ol.  Wintergreen,  6%;  Ol.  Camph.  Ess.,  10%r 
Capsicum,  1%;  Ol.  Amber,  10%;  Meth.  Palmitate,  10%. 

Staniform  Brand  Ointment  (Staniform  Ltd.,  London). — Methyl  Stanni 
Iodide,  2%;  Paraffin  Molle.,  98%. 

Stannoxyl  (Robert  &  Carriere,  Paris;  Anglo-French  Drug  Co.  Ltd.,  London 

Tablets.  The  average  wreight  of  each  tablet  is  about  0-25  g.  (3-J  gr.).  Th 
formula  is  Tin  (metal),  42-5%;  Tin  Oxide,  7-5%;  Amylum,  37-5%;  Sucros* 
i2-5%. 

Liquid. — Tin  protochloride,  25%,  in  glycerin  and  wrater. 

Glycerine. — -Tin  protochloride,  2%,  in  glycerin. 

Ointment. — Tin  protochloride  in  an  emollient  base. 

Stedman’s  Teething  Powders  (James  H.  Stedman,  London). — Averag 
weight,  2-4  gr.  The  powder  consists  of  Calomel,  29%,  and  Sugar  of  Milk,  71% 
A  trace  of  Alkaloids  (not  identified). — Brit.  med.  J.,  ii/ 1 908,  1022. 

Steedman’s  Soothing  Powders  (John  Steedman  &  Co.,  London).- 
Average  weight,  2-8  gr.  each.  Consisted  of  Calomel,  27%;  Sugar,  22%;  Mari 
Starch,  50-5% ;  Ash,  0-5%.  Directions  similar  to  Stedman’s  above. — Brit.  med.  J 
ii/1908,  1022. 

Tatcho  (Tatcho  Laboratories  Ltd.,  London). — Borax,  2-7%;  Glycerin,  2-5% 
Quinine,  0-006%;  Formaldehyde  Solution  (40%),  0-38%;  colouring  and  pe: 
fume,  a  trace;  Alcohol,  2-4%;Waterto  lOOby  volume. — Brit.  med.  J.,  i/1910,  15 

Taxol  (Labor  atoires  Lobica ,  Paris). — Each  tablet  contains  Poudre  c 
muqueuse  intestinale,  0-05  g.;  Extrait  biliaire,  0-10  g.  Agar  Agar,  0-05  g 
Ferments  Lactiques,  0-05  g. 

Therapion  No.  3  (De  Roos,  Johnson  &  Co.,  London). — Results  indicate 
Camphor,  2-5;  Glycerin,  24;  Powdered  Liquorice,  40;  Calcium  Glyceropho: 
phate,  1-8;  Extract  of  Gentian,  5;  Extract  of  Damiana  (?),  8;  Alkaloid,  0 •  O' 
Water,  to  100. — Brit.  med.  J.,  i/1909,  32. 

Thermogene  Brand  Medicated  Wadding  (The  Thermogene  Co.  Lid 
Hayward's  Heath,  Sussex). — Impregnated  with  .capsicum  and  methyl  salicyiat 

Thermogene  Brand  Vapour  Rub  (The  Thermogene  Co.  Ltd.,  Haywara 
Heath).— Camphor,  4-00;  Menthol,  4 -00;  Oleores.  Capsici,  0-04;  Methyl.  Sal 
cylat.,  18-00;  Ol.  Terebinthinae,  12-00;  Ol.  Camph.  Essent.,  3-45;  Ol.  Cary< 
phylli,  2-50;  Ol.  Cinnam.  Fob,  2-00;  Cineol,  2-00;  “combined  with  a  perfumt 
Lanolin-Wax  base  and  a  trace  of  colouring  matter  to  make  100-00.” 

Towle’s  Pennyroyal  and  Steel  Pills  (E.  T.  Towle  &  Co.  Ltd.,  Nottingham 
— Contain  Dried  Iron  Sulphate,  about  14  gr.;  Capsicum,  86  gr.;  Oil  of  Penn; 
royal,  3  m.;  Excipient,  q.s.  in  100  pills. — Brit.  med.  J.,  ii/ 1 907,  1653. 

Trova  Brand  Ointment  (Sedzvays  Ltd.,  London). — Adeps  Lanae,  36-34% 
Paraffin  Moll.,  36-34%;  Paraffin.  Dur.,  9-08%;  Ol.  Cajuput.,  9-75%;  Sf 
Vini  Rect.,  7-57%;  Glycerol,  0-72%;  Quinetum,  0-20%, 
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Northamp  ton). — ‘  ‘  Methol . 

Phenyl.  Hydras, 
Paraff.  Durum, 

14-45%. 

Urace  Brand  Laxatives  ( Newbery  &  Phillips  Ltd.,  London). — Phenol- 
phthalein,  1-5  gr.;  Pasta  Theobromatis,  4-5  gr. 

Urace  Brand  Rheumatic  Liniment  ( Newbery  &  Phillips  Ltd.,  London).- — 
Methyl  Salicyl.,  4-216  decil.;  Pip.  Nig.,  70-87  g.;  “Sera.  Senapis,”  70-87  g.; 
Rad.  Zingib.,  28-350  g.;  Flor.  Anthem.,  42-53  g.;  Ol.  Citron.,  2-75  ml.;  Liq. 
Virid.,  2-5  ml.;  Ind.  M.  Spt.,  4-5459  1. 

Urace  Brand  Rheumatism  Tablets  (Newbery  &  Phillips  Ltd.,  London). — 
Each  tablet  contains  Acetylsalicylic  Acid,  0-13  g.;  Guaiaci  Res.,  0-064  g.;  Quin. 
Bisulph.,  0-032  g.;  Amylum,  0-016  g.;  Saccharum,  0-016  g. 

Urodonal  (J.  L.  Chatelain,  Paris-,  Spencer  &  Co.,  London). — Quinodiethy- 
lene  dianyl,  6  g.  (Tartrate  de  diethylene  diamine,  0-14;  Quinate  de  diethylene- 
diamine,  0-28;  Anisate  de  lithine,  0-14;  Dimethylxanthine  lithinique,  0-16; 
AnhydronRthyRnecitrate  de  hexamethylenetetramine,  1  -98;  Citrate  de  sodium, 
3-30);  M6thylglyoxaiuridine,  8  g.  (Lactosuccinate  de  diethyRnediamine,  0-48; 
Tartrate  de  methylglyoxalidine  et  de  dimethylhexahydroparadiazine,  ^  0-32; 
Formiate  de  sodium,  2-56;  Citrate  de  carbamide,  4-64);  Phosphate  d’hexa- 
nRthylenettitramine,  8  g.;  Excipient  (Acide  tartrique,  27-50  g.;  Bicarbonate 

de  soude,  50-50  g.).  7.  Tt  j  a 

U7it  Brand  Ointment  (Uzit  Manufacturing  Co.,  York). — -Hydrarg.  Ammon. 
Chlor.,  0-01;  Hydrarg.  Ox.  Rub.,  0-01;  Spt.  Camph.,  0-08;  Spt.  Vim  Indust., 
0-18;  Adeps  Benz.,  0-72. 

Valda  Brand  Pastilles  (Distributors:  Wilcox,  Jozeau  &  Co.).— Ol.  Menth. 
Pip.  0-3  g. ;  Ol.  Eucalypt.,  0-02  g.;  “Ol.  Thymo,”  0-002  g.;  Ol.  Terpinol, 
0-002  g.;  Sugar,  0-45  g.;  Gum,  0-55  g.;  for  100  pastilles. 

Van  Vleck’s  (Dr.)  Absorptive  Plasma  (The  Dr.  Van  Sleek  Co.  Ltd., 
London). — Phrmula  approximately:- — Powdered  Galls,  6  parts;  Menthol, 

1  part;  Crude  Petroleum  Jelly,  to  100  parts.  .  .  A/T  ,  ,•  _ 

Vapex  Brand  Inhalant  ( T.  Kerfoot  &  Co.  Ltd.  Bar dsley  fTi/Q.—Methyliso- 


presence  of  LitMrmi^Citrate  and  a  small  quantity  of  what  appeared  to  be 
Piperazine  with  the  usual  effervescing  basis  —.Secret  Remedies.  __Earh 

Vegsnin  Brand  Tablets  (William  R.  Warner  &  Co.  Ltd.,  London)  ^acn 
tabled  contains  Ac.  Acetyl  Sal.,  0-25  g.;  Phenacetin,  0-25  g.;  Cod.  1  nos.,  0  g., 

EXVegetine  Brand  Fills  (Neivbery  &  Phillips,  London).  Barbaloin,  Jalapin, 

Pcdofhy“ta,aa ”  gr.;  Gi,  agerin ,1m,;  Ol.  “f 

Velox  Rheumatic  Tablets  (P.  Gray,  Barking).—  Monoaceticaciclester  oi 

^ayeno*sC"*'- ^VrawDrus  Co’.  Ltd°)vianchester)  — 

Grindelia, 

Terpin.  t  ^ ^  •  >  -  —  -  r  \  .nno/ 

rod.  Ret 

Cas.  Sag.  Diq.,  14  /pi,  vnyceroi, i  ,  Fnrus  Ves  1 -556;  Tri-Chlor- 

phes.,  1-005;  Ext.  Chionanthus  Vir  1-497,  Ext.  bucus  ves., 

Methane,  0-376;  Aq.  Destill.,  8F222^. 

Vick  Brand 

6-0  g.;  Menthol, 

KoW  b  Guaiacol.  0-01  g, 

of  Peru,  0-05  g.;  Petrolatum,  to  100  g.  _ nj„„h«rv  &  Phillips  Ltd., 


CYlelLC,  W  *  /O  I  - -  07 

97-3%.  ,  D  „  iv.Klofs  ( Health  Products  Laboratories, 

Vikelp  Brand  Body  Building  t  ablets  (  ^  la  being  Macrocystis 

London)  — Each  tablet  weighs  about  15i  8J.,  tfie  7  200%;  Gum 

Pyrifera  (Kelp),  49-323.%;  ^222%;  Stearic  Acid,Ao’-250%. 

Acacia,  1-480%;  Saccharine,  0-12o/o,  vanillin,  o  /o, 
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Virol  ( Virol  Ltd.,  London). — Analysis  showed  it  to  contain  Fat,  12*3% 
Reducing  Sugars  (as  Maltose),  59%;  Diastatic  power,  nil. — Brit.  med.  J 
i/1910,  29. 

Vitae-Ore  {Theo.  Noel  Co.  Ltd.,  London ). — According  to  analysis  each  dos 
would  contain  Ferric  Oxysulphate,  0*47  gr.,  and  Magnesium  Sulphate  Ar 
hydrous,  0-15  gr. — Brit.  med.  J.,  i/1911,  27. 

W-5  Brand  Tablets  ( Gelty  Distributing  Co.  ( Ellentee  Ltd.),  London).— 
{ For  the  regeneration  of  the  skin.) — Separate  packages  are  supplied  for  men  an 
women.  The  following  is  the  formula  of  the  tablets  for  women. — “Novopithel, 
0*025;  Gonad  Extr.,  0*1;  Ferr.  Lactate,  0*125;  Calcium  Lactate,  0*125;  Saccl 
Alb.,  0*093. 

Warner’s  Safe  Cure  (H.  H.  Warner  &  Co.  Ltd.,  London). — Potassiur 
Nitrate  (about  10  gr.  to  the  ounce)  and  various  diuretic  herbs. — Lancet,  ii/1902 
1493.  A  mixture  made  with  Potassium  Nitrate,  50  gr.;  Alcohol,  5  drachms 
Gaultheria  Oil,  £  m.;  Liquid  Extract  of  Taraxacum,  10  drachms;  Glycerin 
4  drachms;  and  Water  to  8  oz.  is  almost  identical. — Brit.  med.  J.,  i/1907,  219 
An  Extract  of  Liverwort  Leaves  30;  Nitre,  15;  Glycerin,  45;  Alcohol,  60;  wit! 
some  Wintergreen  Oil.  Pills. — Aloes,  Soap,  Marshmallow,  and  Liquorice.— 
Brit.  Med.  J.,  ii/1908,  1377. 

See  also  formula  presented  to  German  Government  authorities  by  manu 
facturer. — Med.  Pr.,  Sept.  29,  1909,  347. 

Webster  (Professor)  Brand  Susquehanna  Pills  {Nottingham  Botani 
Institute,  Nottingham). — The  average  weight  of  each  pill  is  about  2£  gr.  Th 
formula  is  Rhei  Rhizoma,  40%;  Aloe  Curasao,  30%  ;  Commiphora  Myrrha,  20% 
Sodii  Oleas,  10%;  Saccharum  Faecis,  quant,  suff. 

Welch’s  Female  Pills  (C.  &  G.  Kearsley,  London). — {Kearsley' s  origins 
Widow  Welch's  Female  Pills). — Contain  Iron  Sulphate,  Sulphur,  Liquorice  anc 
Turmeric,  with  Excipient. — Brit.  med.  J.,  ii/1907,  1654. 

Whelpton’s  Purifying  Pills  (G.  Whelpton  Sc  Sons  Ltd.,  Hemel  Hempstead) . — 
Weight  24  gr.  Examination  showed  Aloes  (apparently  Socotrine),  Powderec 
Colocynth,  Ginger  and  Gentian.  No  evidence  of  Mercury  or  Calomel. — Brit 
med.  J.,  i/1911,  1326. 

White  Tar  Brand  Ointment  ( Tillott's  Laboratories,  Westminster). — Adep; 
Lanae  Hyd.,  39*3%;  Paraf.  Molle,  46*7%;  Lana  Philosophica,  10%;  Meta 
dihydroxy-benzol,  4%;  Hydroxytoluene  Com.,  0*002% 

Williams  (Dr.)  Brand  Pink  Pills  for  Pale  People  {The  Dr.  William : 
Medicine  Co.,  London.) — Freed  from  coating  the  average  weight  of  each  pill  is 
about  3  gr.  The  formula  is  Ferri  Sulph.,  26*66%;  Sodii  Carb.,  26*66%;  P 
Aloe  Ferox,  2*66%;  Mang.  Diox.,  1*77%;  Zinci  Phosphid.,  0*16 % ;  Cupr 
Sulph.,  0*08%;  Ext.  Gent.,  3*33%;  Excip.,  38*68%. 

Winslow’s  (Mrs.)  Syrup  {Curtis  &  Perkins,  New  York). — Is  stated  to  contair 
Senna,  Sodium  Citrate,  Fennel,  Sodium  Bicarbonate,  Rhubarb,  Caraway,  Oi 
of  Anise,  Coriander,  Glycerine  and  Sugar  Svrup. 

Woodcock’s  Wind  Pills  {Page  Woodcock  Ltd.,  London). — Freed  from  coating 
the  average  weight  of  each  pill  was  1  *6  gr.  Evidence  of  the  presence  of  Aloe: 
(Barbados)  or  a  preparation  of  Aloes,  a  little  Ginger,  a  little  Soap,  a  trace  o 
Capsicum  and  Oils  of  Peppermint  and  Cinnamon  and  some  indistinguishabli 
vegetable  tissue.' — Brit.  med.  J.,  i/1911,  1326. 

Wooldridge  Brand  Gout  and  Rheumatic  Tincture  {Wooldridge  Medicin 
Co.  Ltd.,  London).— Colchicine,  0*07;  Pot.  Acet.,  4*00;  Pot.  Bicarb.,  4*00;  Pot 
Iodid,  2*00;  Caramel,  0*80;  Proof  Spirit,  38*00;  Aqua  ad  100. 

Yeast-Vite  Brand  Tablets  {Irving's  Yeast-Vite  Ltd.,  Watford). — Eacl 
tablet  weighs  about  6  gr.  The  formula  is  Saccharomyces  cerevisiae,  38*39 
Phenyl  Semicarbazide,  8-93;  Acetphenetidin,  6*25;  Potassii  Bromidum,  3*57 
Sodii  Bicarbonas,  39*29;  “Amonii”  Bromidum,  2*68;  Carvophylli,  0*89. 

These  tablets  formerly  contained  Amidopyrine  and  no  Phenyl  Semicarbazide 

Zam-Buk  Brand  Ointment  (C.  E.  Fulford  Ltd.,  Leeds). — Resin.  Pin 
Palust.,  14*40%;  Paraffin  Dur.,  21  *50%;  Paraffin  Molle,  53*40% ;  Ol.  Eucalypt 
Globul.,  7*56%;  Flor.  Camphorae,  1*85%;  Ol.  Thymi  Vulgar.,  0*93%;  Ext 
Chorophylli,  0*03%;  Ol.  Sassaf.  Officin.,  0*33%. 

Zotos  {Sangers  Ltd.,  London). — Capsules  (sea  sickness  preventive),  containec 
6*3  gr.  pinkish  powder  consisting  of  76*9%  Chlorbutol  and  23%  Lactose 
— Brit.  med.  J.,  ii/ 1 909,  1419. 

Zox  Powders  {The  Zox  Manufacturing  Co.,  Ltd.,  London). — Average 
weight  4£  gr.  Consists  of  Acetanilide  only. — Brit.  med.  J.,  ii/1908,  1112. 
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ARABIC  GLOSSARY 

Note. — This  was  compiled  by  W.  R.  Robb  while  serving  with  H.M.  Forces 
during  the  war,  from  the  language  actually  spoken  in  the  Tigris  Valley,  and 
differs  slightly  from  that  spoken  in  Syria  and  Egypt.  It  might  therefore  be 
termed  pure  Mesopotamian.  The  Glossary  was  subsequently  amended  and 
extended  by  H.  C.  Sinderson,  Physician  to  the  New  General  Hospital,  Baghdad. 


Aboo  Sufar ,  jaundice. 

Aboo  Zowwa,  cholera. 

Adalah,  muscle. 

Adwa,  contagion. 

Adhwawi,  jackal  bite. 

Akab,  heel. 

Akrash,  dumb. 

Amee,  blind. 

Araj,  lame. 

Asab,  nerve. 

Athm ,  bones. 

Atrash,  deaf. 

Bahim,  thumb. 

Baydh,  testicles. 

Bug,  mosquito. 

Buttin ,  abdomen. 

Cashuggar,  spoon. 

Chab,  ankle. 

Chef,  palm. 

Chud,  cheek. 

Dam,  blood. 

Demboos,  pin. 

Dihn,  oil. 

Dihn  Zait,  olive  oil. 

Dihn  Kharwa,  castor  oil. 

Dimagh,  brain. 

Dowa,  medicine. 

Dra,  arm. 

Dukk,  phthisis. 

Dumbla,  sore. 

Ejzachi,  chemist.  „ 

-Eh  or  -tek  as  a  suffix  signifies  “your. 
Thus  “Hazurtek”  means  “your 
side.” 

Eyein,  eye. 

Fachud,  hip. 

Fir  ash,  bed. 

Frengi,  syphilis. 

Gacha,  cough. 

Galub,  heart. 

Gharghara,  gargle. 

Goosa,  forehead. 

Hab,  pill  or  tablet. 

Hajib,  eyebrow. 

Hakeem,  doctor. 

Halk ,  mouth. 

Harq,  burn. 

Hasbah,  measles. 

Hasura,  side. 

Hazurtek,  your  side. 

Henitch,  chin. 

Ichasm,  nose. 

Id,  hand. 


Ighma,  faint. 

Iridje,  vein. 

Irr,  penis. 

Ishal,  diarrhoea. 

Itches,  elbow. 

Ithin,  ear. 

Jidam,  foot. 

Jidiri ,  small  pox. 

Jifn,  eyelid. 

Jild,  skin. 

Jim  ah,  fist. 

Jised,  body. 

Jurra,  wound. 

Kabath,  constipation. 
Kanakina,  quinine. 

Kebed,  liver. 

Kessr,  fracture. 

Khastakhana,  hospital. 
Khedma,  bruise. 

Kilwa,  kidney. 

Kitif,  shoulder. 

Lesha,  dead  body. 

Lissan,  tongue. 

Ma-ada,  stomach. 

Machloob,  hydrophobia. 

Mai,  water. 

Madjrook,  wounded. 

Magnoon,  insane. 

Maljeedoo,  arm  sling. 

Mardh,  illness. 

Marham,  ointment. 

Masareen,  bowels. 

Masmoom,  poisonous. 

Middah,  pus. 

Mitchloob,  hydrophobia. 
Nafas,  breath. 

Nezhla,  catarrh. 

Racheta,  prescription. 

Rass,  head. 

Ridjla,  leg. 

Rimsh,  eyelash. 

Rookoboy,  knee. 

Rugba,  neck. 

Rusook,  wrist. 

Safra,  bilious. 

Saheyah,  sanitary  department. 
Sayarat-es-sahha,  ambulance. 
Schoona,  fever. 

Schtadt,  bandage. 

Shar,  hair. 

Sheesha,  bottle. 

Shiffaf,  lips.. 

Shrunka,  syringe. 
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Arabic  Glossary — ■continued 

Simm,  poison. 

Sin,  tooth. 

So  of,  wool. 

Spirtoo,  methylated  spirit. 

Sudra,  chest. 

Susanak,  gonorrhoea. 

Taharl,  spleen. 

Tenteryoke ,  tincture  of  iodine. 

Thahr,  back. 

Toze,  powder. 

Ukhut,  Baghdad  boil  (oriental  sore). 
Ufa,  pain. 


Urther,  finger  nail. 
Usbah,  finger. 

Usbah  ridjia,  toe. 
Waja  rass,  headache. 
Warrant ,  swelling. 
Widja,  face. 

Yimina,  right  hand. 
Yissira,  left  hand. 
Yukos,  cut. 

Zerdoom,  throat. 
Zibb,  penis. 

Zozviva,  vomit. 


BELGIAN  GLOSSARY 

Belgian  prescriptions  are  written  in  Latin  or  French  (vide  French  Glossary 
or  a  mixture  of  both  languages.  For  a  note  on  Belgian  prescriptions  by  V 
Renneboog,  see  Chem.  &  Drugg.,  i/1915,  362. 


DANISH  GLOSSARY 


Aandedrag,  breathing. 

Aare,  vein. 

Aare-1  ndsprojtning,  intravenous  in¬ 
jection. 

Atomsprojte,  spray  or  atomiser. 
Badevand,  lotion  (lit.  bath  water). 
Badning,  fomentation. 

Bloere,  blister. 

Blandes,  to  be  mixed. 

Beloegges  ( Piller ),  to  be  coated  (pills). 
Borstes,  to  be  brushed. 

Broekmiddel,  emetic. 

Citronsaft,  lemon  juice. 

Daglig,  daily. 

Den  smcertefulde  Del,  the  painful  part. 
Dessertskefuld,  dessertspoonful. 
Draaber,  drops. 

Dognet,  the  space  of  24  hours. 

Efter  Maaltid,  after  meals. 

Etiket  med  Anvisning,  label  with 
formula. 

Flaske,  bottle. 

P'orkolelse,  cold. 

Forsolves  ( Piller )  to  be  coated  (pills). 
Fortyndes,  to  be  diluted. 

For  udvortes  Brug,  for  external  use. 
P'or  Maaltid,  before  meals. 

Gift,  poison. 

(A  as  Kapsler  eller  smaa  Flasker, 
glass  capsules  or  ampoules. 

Gnidnig,  f r i ct i o n . 

Gummerne,  the  gums. 

Gurglevand,  gargle. 

Haarvand,  hair-lotion. 

Hjoerte,  heart. 

Hostemixtur ,  cough-mixture. 

H ovedpine,  head-ache. 

Hud- 1  ndsprojtning,  subcutaneous  in¬ 
jection. 

liver  anden,  every  two. 


Fiver  tredje ,  every  three. 

Igle,  leech. 

Ikke,  not. 

I  lige  Dele,  of  each  equal  parts. 
Indaanding-indaader ,  inhalation 
inhaler. 

Indgnid,  rub. 

Indgnides,  to  be  rubbed. 

Indgydes,  to  be  instilled. 

Indsprojtes,  to  be  injected. 
Indsprojtning,  injection. 

I  Vcegt,  by  weight. 

Klyster,  enema. 

Knuses  eller  broekkes,  to  be  crushe 
or  broken. 

Flop,  cup. 

Krukke,  pot. 

Latverge,  electuary. 

Lige  Dele,  equal  parts. 

Ligtorn,  corn. 

Mcelk,  milk. 

Mellem,  between. 

Moderkrans,  pessary. 

Mundvand,  mouth-wash. 
Muskel-Indsprojt?ii?ig,  intramuscul; 

injection. 

Nat,  night. 

Nce.se,  nose. 

Ncesebor,  nostrils. 

Ornrystes,  shake  (the  bottle). 

Omslag,  poultice. 

Opblcesning,  flatulence. 

Oplose,  dissolve. 

Opsnuses  gennem  Noeseborene,  to  l 
sniffed  up  the  nostrils. 

Pensle,  paint  (lit.  pencil). 

Pensles,  to  be  painted. 

Rystes,  shake  (the  bottle). 

Signatur,  label  (medical  label). 
Skefuld,  spoonful. 
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)amsh  Glossary — continued 
Imoerte ,  pain. 

lorn  foreskrevet,  as  directed. 
Ipiseskefuld,  tablespoonful. 
yprojte ,  syringe. _ 

Itikpille,  suppository. 

Itraks,  at  once. 
rages,  to  be  taken. 
randmiddel,  dentifrice. 
reskefuld,  teaspoonful. 
ro  Gauge,  twice. 
rre  Gauge ,  three  times. 


Ved  Sengetid,  just  before  retiring  to 
rest  (lit.  at  bed-time). 

Vekselvis ,  alternately. 

Vosgt,  weight. 

Ojendraaber,  eye-drops. 

Ojelaag,  eye-lids. 

Ojenhaar,  eye-lashes. 

Ojenskaerm,  eye-shade. 

Ojenvand,  eye-wash. 

Orepine,  ear-ache. 


DUTCH  GLOSSARY 


Idemhaling ,  breathing. 

Ider ,  vein. 

Jedekken  ( pillen ),  to  be  coated  (pills). 
3esproeiingstoestel,  atomiser  or  spray. 
3estrijken,  to  be  painted. 

3laar,  blister. 

3aarmoederkrans,  pessary. 

3raking,  vomiting.. 

3itroensap,  lemon  juice. 

Dagelijks,  daily. 

De  flesch,  bottle. 

Dicht  bij ,  near  to. 

Den  volgenden  morgen ,  the  next,  or 
following  morning. 

Droppels  or  druppels ,  drops. 

Vtiket  met  recept ,  label  with  formula. 
Jebruik,  use,  application. 

'dedurende  het  bruisen,  during  efter- 

V6SC6T1CC. 

Degruisd  of  in  stukjes  gebroken,  to  be 
crushed  or  broken. 

Delijke  deelen ,  equal  parts. 

Glazen  capsules,  glass  capsules  or  am¬ 
poules. 

Jlazen  staafje,  glass  rod. 
foedschudden,  to  be  well  shaken  (the 
bottle). 

forgelen,  gargle. 

Het  pijnlijk  deel,  the  painful  part. 

Het  tandvleesch,  the  gums. 

Hoest,  de,  the  cough, 
r nademing-respirateur ,  Inhalation- 

inhaler.  .  ,  , 

Xndien  het  hoesten  lastig  is,  when  tne 
cough  is  troublesome. 

Indruppelen,  to  be  instilled. 
rnspuiting  binnen  de  spieren,  intra¬ 
muscular  injection.  . 

Xnspuiting  binnen  de  aderen,  intra¬ 
venous  injection.  , 

Inspuiting  onder  de  huid,  subcutaneo 

injection. 

Klisteerspuit,  enema. 

Kokend,  boiling. 

Kopje ,  cup. 

Melk,  milk. 

Wet  mate,  moderately. 

Wondspoeling,  mouth-wash. 

BB 


Na  den  maaltijd,  after  meals. 
Neertiggende  ( rustende ),  lying  down. 
Niet  te  gebruiken,  not  to  be  taken. 

Om  de  beurt,  alternately. 

Om  op  te  snuiven,  to  be  sniffed  up  the 
nostrils. 

Onmiddellijk,  immediately. 

Ooghaartjes,  eye-lashes. 

Oogkapje,  eye-shade. 

Oogleden,  eye-lids. 

Oogwassching,  eye-wash. 

Ook,  also.  _  .  , 

Op  de  gebruikelijke  wijze,  in  the  usual 
manner  (as  taken  before). 

Papmiddel,  fomentation. 

Per  gewicht,  by  weight. 

Plaatselijk  aan  te  ivenden,  for  local  use 
only. 

Potje,  pot. 

Prikkelend,  irritable. 

Purgeerend  stroopje,  electuary. 

Spoeling  voor  de  oogen,  eye-wash. 
Sproeier,  spray. 

Spuit,  syringe. 

Steekpilletje,  suppository. 

Stoh^el  van  Guksel,  tampon. 

Tabletje,  tablet. 

Tandpoeder,  dentifrice. 

Van  elk  evenveel,  of  each  equal  parts. 
Verdeeld  in  gelijke  deelen,  let  it  be 
divided  into  equal  parts. 

Vergift,  poison. 

Verzilveren  {pillen),  to  be  silvered 

Volgens  het  voorschrift,  as  directed. 
Voor  het  naar  bed  gaan,  just  before 


retiring  to  rest.  .  . 

Voor  inspuiting,  to  be  injected 
Voor  inzvendig  gebruik,  tor 

Voor  uitwendig  gebruik,  for 
use. 

Waskaars,  bougie. 
Winderigheid,  flatulence. 
Wrijven,  rub. 

Wrijving,  friction. 

Zonder,  without. 

Zoo  noodig,  if  necessary. 


internal 

external 
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FRENCH  GLOSSARY 


A  argenter  {pilules),  to  be  silvered 
(pills). 

A  baisse-langue,  tongue-depressor. 

A  broyer  ou  concasser ,  to  be  crushed 
or  broken. 

A  drageifier  {pilules),  to  be  coated 
(pills). 

A  etre  instille,  to  be  instilled. 

A  moins  que,  unless. 

Ampoule,  blister. 

Apres  les  repas,  after  meals. 

Au-dessus,  above. 

Au  poids,  by  weight. 

Avant  les  repas,  before  meals. 

Baguette  en  verre,  glass  rod. 

Bande,  a  bandage. 

Bandage,  a  truss. 

Biberette,  feeding  cup. 

Bien,  well. 

Bien  agiter  le  flacon,  the  bottle  to  be 
well  shaken. 

Boire,  drink. 

Bougie,  a  catheter. 

Bouillant,  boiling. 

C.a.c.,  d.d.,  a.s.  —  cuilleree  a  caf£, 
a  dessert,  a  soupe,  q.v. 

Chaque  jour,  daily. 

Charpie,  lint. 

Chauffe,  warmed. 

Oils,  eye-lashes. 

Coeur  {le),  the  heart. 

Collyre,  eye-wash. 

Comme  il  a  ete  present,  as  directed. 
Cornpte-gouttes,  a  small  glass  tube  to 
count  drops. 

Coqueluche,  whooping  cough. 

Coricide,  corn  solvent. 

Coton  hydrophile,  absorbent  wool. 
Crepine  et  pulverisateur,  spray  and 
atomiser. 

Cuilleree,  spoonful. 

Cuilleree  a  cafe,  teaspoonful. 

Cuilleree  a  dessert,  dessert-spoonful 
(10  g.). 

Cuilleree  a  soupe,  tablespoonful. 
Cuilleree  d  the,  teaspoonful  {ou  a  cafe — 

5.  g*)' 

Cuilleree  ordinaire,  tablespoonful 
(15  g.). 

Cuir,  leather. 

De  bonne  heure  demain,  early  to¬ 
morrow. 

De  jour  enjour,  from  day  to  day. 

De  la  fafon  habituelle,  in  the  usual 
manner. 

De  la  fafon  prescrite,  in  the  manner 
directed. 

Demain  matin,  to-morrow  morning. 
Demain  soir,  to-morrow  night. 

Demis,  dislocated. 

De  temps  en  temps,  occasionally. 

D’h.  en  h.  {D’heure  en  heure),  every 
hour. 


Dissoudre,  dissolve. 

Doigtier,  a  finger  stall. 

Douleur ,  pain. 

Dover  Poudre,  Dover’s  Powder. 
Drap  d’hopital,  waterproof  sheetir 
Droite  {a),  to  the  right. 

Ds.  {Dans),  in. 

Enime,  enema. 

En  se  couchant,  on  going  to  bed. 

En  se  levant,  on  getting  up. 
Ensemble,  together. 

Entre,  between. 

Etiquette,  slip-label. 

Etiquette  avec  formule,  label  w 
formula. 

Flacon,  bottle. 

Flacon  {le)  ayant  ete  agite,  the  bo* 
having  been  shaken. 

Flatulences,  flatulence. 

Fomentation,  fomentation. 

Foule,  sprained. 

Garde-vue,  eye-shade. 

Gargariser,  gargle. 

Gencives  {les),  the  gums. 

Gouttes,  drops. 

Flier,  yesterday. 

Humbergum,  opium. 

In  caps,  amyl,  in  cachets. 
Inhalation-inhalateur ,  inhalation-i 
haler. 

Injecteur,  syringe. 

Injection  intramusculaire,  intram 
cular  injection. 

Injection  intraveineuse,  intraven 
injection. 

Jus  de  citron,  lemon  juice. 

Jusqu'd  ce  que,  up  to. 

Juste  avant  dialler  se  coucher,  j 
before  retiring  to  rest. 

La  hanche,  the  hip. 

Lait,  milk. 

Main  {la),  the  hand. 

Le  {or  la)  meme,  the  same. 
Mechoachon,  jalap. 

Ne  pas  avaler,  not  to  be  taken. 
Nuit,  night. 

Oeillere,  eye-cup. 

Ouate,  cotton  wool. 

Pansements.,  dressings. 

Par  degres,  by  degrees. 
Passe-partout,  an  address  label. 
Paupiires,  eyc-lids. 

Pendant  V effervescence,  during  e: 
vescence. 

Pendant  que  la  douleur  dure,  v 
the  pain  lasts. 

Poignee,  handful. 

Pour  etre  applique  avec  la  brosse 
be  brushed. 

Pour  etre  applique  avec  le  pinceai 
be  painted. 

Pour  etre  aspire  par  les  narine 
renflant,  to  be  sniffed  up  the  nos 
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* our  etre  injecte ,  to  be  injected. 

*our  Vusage  partiel  seulement ,  for  local 
use  only. 

*our  placer  dans  Coeil,  to  be  placed 
in  the  eye. 

>our  usage  exterieur,  for  external  use. 
V.  (Pour),  for. 
bes  de,  near  to. 

}uand  la  toux  est  genante,  when  the 
cough  is  troublesome. 
lince-bouche,  mouth-wash. 
lang sue,  leech. 

Ians,  without. 
laturne,  lead. 
iemaine,  week. 
leul,  alone. 

*i necessaire,  if  necessary. 
yparadrap,  adhesive  plaster. 
namiser,  to  sift. 
n arlatane ,  muslin. 

"asse,  cup. 

GERMAN 

Ibend,  evening. 

Ibkochung,  decoction. 
ibwechselnd,  alternately. 

Ider,  vein. 

Ule  -  Stunden  -  Tropfen  zu  nchmen,  so 
many  drops  every  -  hours. 

Ule  viertel  Stunden,  every  quarter- 

hour. 

Ule  zwei  Stunden,  every  other  hour. 
lllmdhlich,  by  degrees. 

Inwenden,  apply. 
itmen,  breathing. 
lufldsen,  dissolve. 
lugenlider,  eye-lids. 
lugenschirm,  eye-shade. 

I ugenwasser,  eye-wash. 
lugenzuimpern,  eye-lashes. 
lusgenommen  wenn,  unless. 
lusgiessen ,  pour  off. 
lusserlich  anzuwenden,  for  external  use. 
lahung,  fomentation. 
lecher,  a  cup. 

leim  zu  Bett  gehen,  at  bedtime. 

Us  auf,  up  to. 
llahung,  flatulence. 
llutegel,  leech. 

Irandblase,  blister  from  burn  or  scald. 
liirsten,  to  be  brushed. 
lharpie-Bausch ,  tampon. 

) er  schmerzende  Teil,  the  painful  part. 
) asselbe ,  the  same. 
lessertloffel,  dessertspoonful. 

Uese  Arznei  darf  mcht  eingenommen 
voerden,  not  to  be  taken. 

Jiese  Arznei  darf  ohne  erneute  schrijt- 
liche  Verordnung  des  Arztes  mcht 
repetiert  werden ,  this  medicine  may 
not  be  repeated  without  written 
order  of  the  physician. 
bagieren  (pilleri),  to  be  coated  (pills). 


Timbre  d  ordonnances,  prescription 
stamp. 

Tout  les  deux  jours,  every  other  day. 
Tous  les  matins  (soirs),  every  morning 
(night). 

Tous  les  quarts  d'heure,  every  quarter 
hour. 

Tous  les  trois  jours,  every  third  day. 
Toutes  les  deux  heures,  every  two 
hours,  or  every  other  hour. 

Trouble,  turbid. 

Toux  (la),  the  cough. 

Un  blanc  d’oeuf ,  white  of  an  egg. 

TJne  fois,  once. 

Unjaune  d'oeuf,  yolk  of  an  egg. 

Veine,  vein. 

Verre  a  madere,  wineglass. 

V err ee  (une),  wineglass  (8  cuillerees 
ordinaires — 120  g.). 

Versez,  pour  off. 

Vessic  a  glace,  ice-bag. 

GLOSSARY 

Drei  mal  taglich,  thrice  daily. 

Durch  die  Nase  einzuziehen,  to  be 
sniffed  up  the  nostrils. 

Ebenfalls,  also. 

Eigelb,  yolk  of  an  egg. 

Eingeben,  administer. 

Einspritzung,  injection. 

Einspritzung  in  die  Adern,  intra¬ 
venous  injection. 

Einspritzung  in  die  Muskeln,  intra¬ 
muscular  injection. 

Einspritzung  unter  die  Haut,  sub¬ 
cutaneous  injection. 

Einzuspritzen,  to  be  injected. 
Einzutropfeln ,  to  be  instilled. 

Eiweiss,  white  of  an  egg. 

Erbrechen,  vomiting. 

Erwarmen,  to  be  warmed. 

Esslojfel,  tablespoon. 

Etikette  mit  Rezept,  label  with  for¬ 
mula. 

Eventuell,  idiomatic  word  now  very 
popular  in  German.  May  mean,  “if 
possible”  or  “possibly”  or  tor 
example.” 

Flasche,  bottle. 

Frottieren,  friction. 

Fur  innerlichen  Gebrauch,  for  internal 
use.  . 

Gelegentlich,  occasionally. 

Genau,  accurately. 

Genugend,  sufficiently. 

Gestern,  yesterday. 

Gift,  poison.  , 

Glaskapsel  oder  Phiole,  glass  capsule 

or  ampoule. 

Glasstab,  glass  rod. 

Gleiche  Teile ,  equal  parts. 
Gargelwasser,  gargle. 

Gut,  well. 
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Herz,  heart. 

Hiifte,  hip. 

Husten,  cough. 

In  das  Auge  zi  bringen,  to  be  placed  in 
the  eye. 

In  der  angegebenen  Weise,  in  the 
manner  directed. 

In  der  gewohnten  Weise,  in  the  usual 
manner. 

In  gleiche  Teile  zu  teilen,  to  be  divided 
into  equal  parts. 

Inhalations- Apparat ,  inhaler. 

Jeden  Abend,  every  evening. 

Jeden  Morgen,  every  morning. 

Jeden  zweiten  Tag,  every  other  day. 

Klystier,  enema. 

Kochend,  boiling. 

Kurz  vor  dem  Schlafengehen,  just  be¬ 
fore  retiring  to  rest. 

Leder,  leather. 

Loffel,  spoon. 

Mazerieren,  macerate. 

Messerspitze  roll,  as  much  as  lies  on 
the  point  of  a  knife. 

Morgen  fruh,  tomorrow  morning. 

Mundwasser,  mouth-wash. 

Mutterzapfen,  pessary. 

Nach  Amveisung,  as  directed. 

Nach  Bedarf,  when  required. 

Nach  dem  Essen,  after  meals. 

Nachdem  man  die  Flasche  umgeschut- 
telt  hat,  the  bottle  having  been  first 
shaken. 

Nach  einer  Stunde,  at  the  expiration 
of  an  hour. 

Nach  Gewicht,  by  weight. 

Nahe,  near. 

Niederliegen,  lying  down. 

Nur  auf  arztliche  Amveisung  abzuge- 
ben,  to  be  given  only  on  the  medical 
man’s  direction. 

Nur  fur  ausserlichen  Gebrauch,  for 
external  use  only. 

Nur  fur  brtlichen  Gebrauch,  for  local 
use  only. 


Ohne,  without. 

Pinseln,  to  be  painted. 

Recht,  right. 

Reiben,  rub. 

Reizbar,  irritable. 

Schmerz ,  pain. 

Sofort,  immediately. 

So  lange  der  Schmerz  anhalt,  while 
pain  lasts. 

Sprit ze,  syringe. 

Stets  kuhl  zu  halten,  to  be  kept  coc 
Streichen,  spread. 

Stuhlzapfchen,  suppository. 

Stunde  ( Eine ),  one  hour. 

Tafelchen,  tablet. 

Taglich,  daily. 

Theeloffel,  teaspoonful. 

Topf,  pot. 

Trunk,  draught. 

Ueber,  above. 

Uebersilbern  ( Pille ),  to  be  silvered  (p 
Umschiitteln,  to  shake  (the  bottle). 
Verbandwatte,  absorbent  wool. 
Verordnen,  prescribe. 

Von  Tag  zu  Tag,  from  day  to  day. 
Vor  dem  Gebrauch  gut  umzuschiitU 
to  be  well  shaken  before  use. 
Vorsicht,  with  care. 

Vorsichtig,  cautiously. 

Wahrend  des  Aufbrausens,  dur 
effervescence. 

Wenn  der  Husten  belastigt,  when 
cough  is  troublesome. 

Woe  he  (Eine),  one  week. 
Zahtifliesch,  the  gums. 
Zahnreinigungsviittel,  dentifrice. 
Zerreiben  oder  zerbrechen,  to 
crushed  or  broken. 

Zerstaubungs- Apparat,  spray  or  i 
miser. 

Zitronensaft,  lemon  juice. 

Zubereitet ,  prepared. 

Zu  gleichen  Teilen,  of  each  equal  pa 
Zu  nehmen,  to  take. 

Zzvischen,  between. 


ITALIAN  GLOSSARY 


A  caldo,  warmed. 

A  esere  aspirato  dalle  narici,  to  be 
sniffed  up  the  nostrils. 

A  frantumarsi  o  spezzarsi,  to  be 
crushed  or  broken. 

Aggiungere  un  cucchiaino  ad  un  mezzo 
litro  di  acqua  bollente,  e  fare  in- 
alazioni  colla  evaporazione,  one 
teaspoonful  to  a  “pint”  of  boiling 
water  and  the  steam  inhaled. 

Agitare  la  bottiglia  avanti  Uuso,  the 
bottle  having  been  first  shaken. 

A  gradi,  by  degrees. 

A  Idi  sopra,  above. 


A  meno  che,  unless. 

A  peso,  by  weight. 

Apparecchio  respiratorio,  respirato 

Applicare  con  un  pennello,  to 
brushed. 

Applicare  la  filaccia  sulla  ft 
frequentemente  e  appena  asci 
ripetere  di  nuovo  Vapplicazi 
apply  lint  to  the  wound  freque 
and  as  soon  as  dry  repeat  the 
plication  again. 

Bacchetta  d  vetro,  glass  rod. 

Bollire,  boiling. 

Bottiglia,  bottle. 
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Candela ,  bougie. 

Capsule  o  ampolle  di  vetro,  glass 
capsules  or  ampoules. 

Ciglia,  eye-lashes. 

Clistere,  enema. 

Collirio,  eye-wash. 

Come  fu  detto,  as  directed. 

Come  fu  detto  avanti,  as  previously 
directed. 

Cucchiano  da  caffe,  dessertspoon 
(very  few  people  take  “tea”  in 
Italy). 

Cucchiaio,  spoonful. 

Cucchiaio  da  tavola,  tablespoonful. 

Cuoio,  leather. 

Da  applicarsi  dietro  Vorecchio  destroy 
apply  behind  the  right  ear. 

Da  applicarsi  eggermente  prima  di 
coricarsi,  to  be  applied  lightly 
at  bedtime. 

Da  applicarsi  sulla  eruzione  cutanea, 
to  be  applied  to  the  eczematous 
rash. 

Da  argentarsi  (pillole),  to  be  silvered 
(pills). 

Da  here,  drink. 

Da  instillarsi,  to  be  instilled. 

Da  ricoprirsi  {pillole),  to  be  coated 
(pills). 

Da  sciogliersi,  dissolve. 

Da  somministrarsi,  to  be  administered. 

Da  strofinarsi  con  un  panno  sul  cuoio 
cappelluto  sera  e  mattina,  to  be 
rubbed  into  the  bare  patch  on  the 
scalp  night  and  morning. 

Da  usarsi  localmente,  for  local  use  only. 

Da  vicino ,  near  to. 

Digiorno  ingiorno ,  from  day  to  day. 

Diviso  in  parti  uguali,  of  each  equal 
parts. 

Dolore,  pain. 

Domani  sera,  tomorrow  night. 

Domattina,  tomorrow  morning. 

Domattina  presto,  early  tomorrow. 

Dopo  i  pasti,  after  meals. 

Dopo  unyora,  at  the  expiration  of  an 
hour. 

Esattamente,  accurately. 

Etichetta,  label. 

Etichetta  con  formula ,  label  with 
formula. 

Falaccia,  lint. 

Filtrare,  strain. 

Fino  a,  up  to. 

Fino  a  che  dura  il  dolore,  while  the 
pain  lasts. 

Fra  mezzo,  between. 

Frizioni,  friction. 

Gargarizzare,  gargle. 

Giacere,  lying  down. 

Giornalmente,  daily. 

Giusto,  right. 

Gocce,  drops  (of  liquid). 

Idrofflo,  absorbent. 


Ieri,  yesterday. 

II  cuore,  the  heart. 

Inalazioni-inalatore,  inhalation 
inhaler. 

Iniezione  sottocutenea,  subcutaneous 
injection. 

Insieme,  together. 

L'anca,  the  hip. 

La  mano,  the  hand. 

La  tosse,  the  cough. 

Latte,  milk. 

Le  gengive,  the  gums. 

Lo  stisso,  the  same. 

Non  piu  di  4  volte  al  giorno,  not  more 
than  four  times  a  day. 

Ogni  due  ore,  Uriora  si  e  Valtra  no, 
every  other  hour. 

Ogni  quarto  d'ora,  every  quarter  of 
an  hour. 

Ogni  sera,  every  night. 

Ogni  due  ore,  every  two  hours. 

Ogni  tre  giorni,  every  third  day. 

Palpebre,  eye-lids. 

Pastiglie,  lozenges. 

Pennellare  la  gola  ogni  giorno,  una 
mezz’ora  dopo  calazione,  paint  the 
throat  every  day  about  half  an  hour 
after  breakfast. 

Per  iniezioni,  to  be  injected. 

Per  pennellature,  to  be  painted. 

Per  pennellature  alle  narici  due  volte 
al  giorno,  apply  to  the  nostrils 
with  a  camel’s  hair  brush  twice  a 
day. 

Per  sciacquare  la  bocca,  mouth-wash. 

Prima  di  coricarsi,  just  before  retiring 
to  rest. 

Pure,  also. 

Quando  la  tosse  arreca  disturbo,  when 
the  cough  is  troublesome. 

Sera,  night. 

Se  sara  necessario,  if  necessary. 

Settimanalmente,  weekly. 

Senza,  without. 

Siring  a,  syringe. 

Sorso,  draught. 

Spruzzatore,  spray. 

Stoppaccio,  tampon. 

Strofinare,  rub. 

Sugo  di  limone,  lemon  juice. 

Tazza,  cup. 

Tre  volte  al  giorno,  three  times  a  day. 

Tutte  le  mattine,  every  morning. 

Una  goccia  dentro  la  pupil  la  aegli 
occhi  una  volta  al  giorno,  a  drop 
into  the  lower  lid  of  each  eye  once 

Una  rnanciata,  handful. 

Una  settimana,  a  week. 

Una  volta,  once.  . 

Un  bicchiere  da  vino,  wine-glass. 

Un  bianco  d’uovo,  white  of  an  egg. 

Un  giorno  si  ed  un  giorno  no,  every 

other  day. 
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Un  taelo  d’uovo,  yolk  of  an  egg. 

Un  uovo,  an  egg. 

Vaporizzatore,  atomiser. 

Vaso,  pot. 

Veleno ,  poison. 

PORTUGUESE 

A,  the  (feminine). 

Acima,  above. 

Algalia,  bougie. 

Almogo,  breakfast. 

Alternadamente,  alternately. 

Amanha  a  noite,  tomorrow  night. 
Amanha  pela  manha,  tomorrow 
morning. 

A- memos  que ,  unless. 

A  parte  dorida,  the  painful  part. 

A  pelle  de  craneo,  couro  ( cabelludo ), 
scalp. 

A  peso ,  by  weight. 

Applica-se  suavemente  nasede  da  dor, 
to  be  applied  gently  to  the  painful 
part. 

Aquecido,  warmed. 

A  serem  cobertas  ( pilulas ),  to  be  coated 
(pills). 

A  serum  prateadas  (pilulas),  to  be  sil¬ 
vered  (pills). 

A  ser  instillado,  to  be  instilled. 

A  ser  pincelado,  to  be  brushed. 

A  ser  pintado,  to  be  painted. 

As  gengivas,  the  gums. 

Atraz,  behind. 

Banho  para  o  olho,  eye-wash. 

Beber,  to  drink. 

Bern,  well. 

Cabelludo,  hairy. 

Calvo,  bald. 

Capsulas  on  ampoulas  de  vidro,  glass 
capsules  or  ampoules. 

Cautelosamente,  cautiously. 

Chiavena,  Chicara,  cup. 

Clyster,  enema. 

Codr,  to  strain. 

Collier  cheia,  spoonful. 

Collier  de  cha  cheia,  teaspoonful. 

Colhcr  de  doce  cheia,  dessertspoonful. 
Colher  de  sopa  cheia,  tablespoonful 
(soup-spoon). 

Com  cuidado,  cautiously,  with  care. 
Como  indicado  nas  instrucgoes,  as 
directed. 

Com  preicsao,  accurately. 

Coragdo,  of  the  heart. 

Couro,  leather. 

Cuidadosamente,  carefully. 

De  deitarse,  d  hora,  at  bedtime. 

De  dia  a  dia,  from  day  to  day. 

Depot's,  after. 

De  tres  em  3  dias,  every  third  day. 

De  vez  em  quando,  occasionally. 

Direito,  lado,  right  side. 

Dor,  pain. 


Vena,  vein. 

Versare,  pour  off. 

Vescica,  blister. 

Vicino,  near. 

Visiera,  eye-shade. 

GLOSSARY 

Em  partes  eguaes,  de  cada,  of  eac 
equal  parts. 

Emquanto  durar  a  dor,  -while  pain  last 
Entre,  between. 

Erupgao,  the  rash. 

Esfregar,  to  rub. 

Estender,  to  stretch,  extend. 
Esterilisar ,  sterilise. 

Etiqueta  com  formulario,  label  wit 
formula. 

Exactamente  antes  de  retirarse  par 
descangar,  just  before  retiring. 

Fios  de  linho,  or  lichino,  lint. 
Flatulencia,  flatulence. 

Friccionar ,  rub. 

Fricgdo,  friction. 

Fomentagao,  fomentation. 

Garganta,  the  throat. 

Gargarejo,  gargle. 

Garrafa,  or  Frasco,  bottle. 

Garrafa  bem  agitada,  the  bottle  we 
shaken. 

Gemma  d’un  ovo,  rolk  of  egg. 

Gotas,  drops. 

Hontem,  yesterday. 

Hostia,  cachet  or  wafer. 

Inhalagdo  -  inhalador,  inhalatior 
inhaler. 

Injecgdo,  intramuscular,  intramuscul; 
injection. 

Injecgdo  intravenosa,  intravenous  n 
jection. 

Injecgdo  subcutanea  (or  epidermica 
subcutaneous  injection. 

Irritavel,  irritable. 

Lavagem  de  boca,  mouth-wash. 
Lavagem  para  os  olhos,  eye-wash. 
Leite,  milk. 

Mais,  more. 

Mao  cheia,  handful. 

Mao,  hand. 

Mesmo,  same. 

Ndo,  not. 

Noite,  night. 

No  meio  de,  in  the  middle  of. 

O,  the  (masculine). 

Orelha,  ear. 

Pala  para  o  olho,  eye-shade. 
Palpebras,  eye-lids. 

Panella,  pot. 

Para  aspirar  pela  ventas,  to  be  sniff 
up  the  nostrils. 

Para  ser,  to  be. 

Para  ser  injectado,  to  be  injected. 
Para  ser  triturado  o  quebrado,  to 
crushed  or  broken, 
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Qara  uso  esterno,  for  external  use. 

P ela  manha ,  in  the  morning. 

Pellica,  kid  leather. 

Perto  ( de ),  junto  (a),  near  (to). 
Pestanas,  eye-lashes. 

Pd ,  powder. 

Pulverisador ,  spray  and  atomiser. 
Quadril,  hip. 

Refeioqes,  meals. 

Respirapao,  breathing. 

Respirador ,  respirator. 

Semana,  uma,  a  week. 

Seringa ,  syringe. 

Sitio,  place. 

Sent,  without. 

Sim,  yes. 

Sumo  de  Limao,  lemon  juice. 

Tafa,  large  cup  (goblet,  bowl). 
Tambem,  also. 


Tampao,  tampon. 

Todos  os  dias ,  daily. 

Tosse,  cough. 

Uma  gota  na  palpebra  inferior,  de 
cada  olho,  uma  vez  por  dia,  a  drop 
into  the  lower  lid  of  each  eye  once 
daily. 

Uma  hora  sim,  uma  ndo,  every  other 
hour  (one  hour  yes,  one  no). 

Uma  vez,  once. 

Um  dia  sim  outre  ndo,  every  other 
day. 

Vareta  de  vidro,  glass  rod. 

Vasar,  to  pour  off. 

Veia,  vein. 

Veneno,  poison. 

Venta,  nostril. 

Vesicatorio,  blister. 

Vez,  cada,  each  time. 


SPANISH  GLOSSARY 


Acepisellar,  to  be  brushed. 

Agua  para  lavar  laboca,  mouth-wash. 
Agua  para  lavar  los  ojos,  eye-wash. 

A  la  hora  de  acostarse,  at  bed-time. 
Almuerzo,  breakfast  (lunch). 
Alternativamente,  alternately. 

Ampollus  de  vidrio,  glass  ampoules. 

A  no  ser  aue,  unless. 

Aparato  de  inspirar,  inhaler. 

Apliquese  suavemente  al  sitio  del  dolor, 
apply  gently  to  the  painful  parts. 
Aspiracion,  breathing. 

Atrds,  behind. 

Beber,  to  drink. 

Bien  well. 

Cabella  (el)  del  crdneo,  the  hair  of  the 
scalp. 

Cabritilla,  kid  leather. 

Cadera,  hip. 

Calentado,  warmed. 

Calvo,  bald. 

Candelilla,  bougie. 

Cdpsulas  de  vidrio,  glass  capsules. 
Cerca,  near,  near  to. 

Colar ,  to  strain. 

Comidas,  meals. 

Con  cuiaado,  with  care. 

Con  precisidn,  accurately. 

Corazdn  el,  the  heart. 

Cubrirse,  to  be  coated  (pills). 
Cucharada,  spoonful. 

Cucharada  de  postre,  dessertspoonful. 
Cucharada  de  sopa,  soup-  or  table- 
spoonful. 

Cucharadita  de  te,  teaspoonful. 

Cuero,  leather.  , 

Cuidadosamente,  carefully,  accurate  y, 

cautiously. 

De  dia  en  dia,  from  day  to  day. 
Derecha,  right  (hand). 

Despues,  after. 


De  tres  en  tres  dias,  every  third  day. 

De  vez  en  cuando,  occasionally. 

Dolor,  pain. 

El,  the  (masculine). 

En  medio  de,  in  the  middle  of. 

Encias,  the  gums. 

Encima,  above. 

Eutre,  between. 

Esterilizar,  sterilise. 

Exactamente  antes  de  retirarse  para 
dormir,  just  before  retiring. 
Extender,  to  spread. 

Frotar,  rub. 

Garganta,  the  throat. 

Giro,  draft. 

Gotas,  drops. 

Hilas  de  lino,  lint. 

Inyeccion  entrevenoso,  intravenous  in¬ 
jection.  . 

Inyeccidn  intramuscular ,  intramuscular 
injection. 

Inyeccion  subcutaneo,  subcutaneous 
injection. 

Jeringa,  syringe. 

Jugo  de  limon ,  lemon  juice. 

La,  the  (feminine). 

La  parte  que  duele,  the  painful  part. 

Leche,  milk. 

Llegado,  arrived. 

Locion,  eye-wash. 

Mano,  hand. 

Manana,  por  la  mahana,  tomorrow 


norning. 

mo  llena,  handful. 

mana  por  la  noche,  tomorrow 

light. 

j _ _  wfiilp  the  Dain 


lasts. 

Mismo ,  same. 
Nariz,  nostril. 
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Spanish  Glossary — continued. 

No,  not. 

Noche,  night. 

Oblea,  wafer. 

Or  den  (or  Pedido),  order. 

Oreja,  ear. 

Para  inspirar  por  las  narices,  to  be 
sniffed  up  the  nostrils. 

Para  instilar,  to  be  instilled. 

Para  inyector,  to  be  injected. 

Para  ser,  to  be. 

Para  uso  externo,  for  external  use. 
Parpados,  eye-lids. 

Partes  iguales  de  los  dos,  of  each  equal 
parts. 

Pest  arias,  eye-lashes. 

Pildoras  ( Mezclese  y  haganse  100  Pil- 
doras).  ( Haganse  is  frequently 

contracted  to  “H”),  Pills  (mix  and 
prepare  100  pills). 

Pintarse,  to  be  painted. 

Platearse,  to  be  silvered  (pills). 

Polvo,  powder. 

Por  la  mahana,  in  the  morning. 
Potecillo,  pot. 

Por  peso,  by  weight. 

Restregar,  to  rub. 

Rociador  y  Pulverizador ,  spray  and 
atomiser. 


Romperse,  to  be  crushed  or  broken 
Rotulo  con  formula,  label  with  f 
mula. 

Sanguijuela,  leech. 

Segun  se  dirige,  as  directed. 

Semana,  a  week. 

Sin,  without. 

Sitio  (or  lugar),  place. 

Tambien,  also. 

Tapon,  tampon. 

Taza,  cup  (drinking)  or  tea  cup. 
Todos  los  dias,  daily. 

Tos,  cough. 

Un  ahora  si  y  la  otra  no,  every  ot 
hour. 

Una  gota  en  el  pdrpado  inferior  de  cc 
ojo,  una  vez  al  dia,  a  drop  into 
lower  lid  of  each  eye  once  daily. 
Unavez,  once. 

Un  dia  si  y  el  otro  no,  every  other  da 
Vaciar,  to  pour  off. 

Varilla  de  vidrio,  glass  rod. 
Vejigatorio,  blister. 

Vena,  pain. 

Veneno,  poison. 

Vez  una,  once  (one  time). 

Visera,  eye-shade. 

Yema  de  huevo,  yolk  of  egg. 


777 


INDEX 


As  far  as  possible  the  names  of  substances  and  preparations  are 
yiven  in  Latin.  Acids  are  indexed  under  the  word  “Acid.”  Salts 
ire  included  under  the  Latin  name  of  the  base,  and  effervescent 
^reparations  under  the  word  “Effervescent.” 


FIGURES  IN  HEAVY  TYPE,  e.g.  100,  REFER  TO  VOL.  II. 


A 

name.  1  x 

A,  B.  A.” 

L  B.  C.  Liniment 
,,  Powder 

LC.E . 

LT.  10  . . 

abbreviations 
abdominal  Dressings  .  . 

^.begg’s  Rule  of  Eight  .  . 

^.bies  Canadensis 
Woua 
Uarin 
ibrodil 

See  also  Per-Abrodil  703 
^.brus  Precatorius 
absinthe 
Absolutes 
Acacia  Catechu  .  . 

Lcacia  Gum  Injection,  Intra¬ 
venous 

Lcacia2  Cortex  .  . 

,,  Gummi 
Accessory  Food  Factors 
See  also  Vitamins 
tcedicone 


Page 
350 
92 

11 

283,  285 

3  90 
xxviii 

441 
674 

874 
860 
827 
769 


827 

827 

147 

846 

1 

827 

1,  1 

368 
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357.  997 


ceite  de  Palo  (Ph.  Notes)  == 
Copaiba 
cetaldehyde 
cetamide 

cetanilide  .  .  .  .  2,  179, 

,,  Witness  tubes 
cetannin  .  .  •  •  00,  25, 

cetarsol 

See  also  Acetarsone 
cetarsone 

See  also  Acetarsol 
cetate  d’Ammonium  Dissous 
cetic  Anhydride 
cetic  Ether 

ceto-p-amido-salol  (Salophen) 
cetomorphine  .  .  •  •  •• 

cetone  .  .  .  •  •  •  827,  2, 

,,  Bacillus 

„  Blue  Gauge  .  . 

„  Chloroform 

(Chlorbutol) 

”,  in  Ether 

„  in  Urine  •  •  •  • 

:etonitrile  Test  for  Thyroid.  . 
:etophenone  .  .  •  •  8-7, 

:etopyrin 
:etosal  .  .  •  ; 

;et-para-phenetide 


621 

121 

6 

240 

637 

240 

51 

186 

145 

4 

105 

83 

559 

240 

827 

743 

282 

243 

32 

303 

201 

240 

329 

68 

326 


9  9 
9  9 


9  9 
9  9 


9  9 
9  9 


9  » 


9  9 


Name. 

Acetphenetidin  . . 

Acetum 

See  also  Vinegar  447 
Acetum  Cantharidini  .  . 
Cevadillae 
Digitalis,  Ph.  Ned. 
Scillae 
Urgineae 

Acetyl-p-amidosalol 
-Atoxyl 

-benzoyl-aconine 
Brom  Salol 
Chloride 
Choline  HC1. 

Iodo-Salol 
-Methyl-Salicyl  .  . 
-morphine  Base  . . 

„  HCl.  .  . 
-Phenylhydrazine 
-tannin 

-veratroyl-pseudaconine 
Acetylarsan 

Acetyldihydrocodeinone 
Acetylene 

,,  Dichloride  .  . 
Acetysal 

Ache  des  Marais 
Achlorhydria  .  . 

Achorion  Schoenleinii  .  . 
Achylia  •  • 

Acid-fast  Bacteria 
Acidin 

,,  -Pepsin  Tabs. 

Acido  Ag  lico 
Timico 

*  / 

Acidol  .  . 

,,  Pepsin  Tabs. 

Acid.  Abietic 
,,  Acetic.  33% 

”  Acetic.  Dil.,  5% 

Acetic  Glaciale  .  . 

'  Acetoacetic 

Acetyl  Amino-oxy-pheny 

arsonic  .  .  • ; 

Acetyl-Bromo-Sahcyhc 
”  Acetyl-Coumaric .  . 

’’  Acetyl-Iodo-Salicylic 
’’  Acetylsalicylic.  .  .  68 

”  Acetvl-Tannic 
Z  Agaric  .  .  •  • 

Allyl-iso-propyl  barb. 

”  Aminic  .  . 
Amino-acetic 


Page 
326,  178 
4 


10 


265 
891 
389 
882 
890 
83,  240 
186 
93 
83 

4 

5 

82 
74 
560 
559 
308 
90 
27 
188 

357 
288 
289 

68 
165 

358 
88,  586 

359 
611 

40 
40 
829 
799 

6 
6 

151 

3,  1 

4,  1 
3,  1 
303 


186 

78 

829 

76 

2,  240 

90 

33,  240 


814 

31 
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Name. 


yy 

yy 


Butyric 

,,  in  Cancer 
Cacodylic. 

Camphoric 
Carbazotic 
Carbolic  .  . 

Camph. 
Commercial 
Liq.  . .  . . 

See  also  Phenol 
Liquefactum  181 
Liq.  et  Iodum  .  . 
Standard  Specifi¬ 
cations 
Carbonic  .  . 

Carminic  .  . 

Cathartic  .  . 

Cevitamic 
Chaulmoogric 

(C”  Injn. 


49 

180,  240 
262,  240 
56 

13,  180 

16 


26 

15 


>  > 
yy 


18 


180 

22 

.  .  844 

883,  884 
.  .  383 

.  .  603 

609 


Chloracetic.  (mono 
tri-,) 

Chloracetic  in  Cancer 
Cholalic  (Cholic) 
Chromic 
Chrysophanic 
Cinnamic.  . 

Citricum 
Coumaric.  . 

Cresylic  . . 

,,  henol  in 

Desoxy  cholic 
Di-allyl-barbituric 
Dibromsalicylic 
Di-chloracetic 
Diethylbarbituric 
Di-iodo-taririnic 
Dimethylarsinic  .  , 
Dinitrosalicylic 


di-, 

24 
•132 
776,  240 
.  .  827 

291,  883,  258 
828,  5,  242 
25,  7,  242 
828,  242 
26. 


242 

90 

776 

815 

21 

24 

806 

516 

180 

323 


Page 

Name 

P  / 

Amino-caproic 

364 

Acid. 

Dioxyphenyl  Acetic 

•  •  u 

Amino-glutaric 

364 

yy 

Dipropylbarbituric 

.  .  * 

Aminophenylarsonic 

184 

yy 

Eugenic 

.  .  £ 

Amino-propionic 

364 

yy 

Ferrocyanic 

•  •  W. 

Amino-succinic 

364 

yy 

Filicic 

c: 

Amino-Succinic- Amide 

yy 

Fluoric 

.  .  5 

839, 

364 

y  y 

Formic 

.  .  31 

Anacardic 

836 

y  y 

Fuchsine  .  . 

463,  e 

Aniline-arsenic 

184 

yy 

Gallic  .  .  .  .  829,  25,  S 

Arsanilic 

184 

y  y 

Geronic 

•  •  V 

Arsenic 

178 

y  y 

Gluconic  .  . 

r 

Arseniosum 

173 

y  y 

Glutamic  =  Ac.  Glutaminic 

Arsenoic  .  . 

180 

y  y 

Glutaminic 

762,  Z 

Arsing  Arsonic 

180 

y  y 

Glycerophosphoric 

33,  8,  £ 

Ascorbic 

383 

y  y 

Group,  effect  of  . . 

. .  e 

Auro-chloric 

212 

y  y 

Hexenyl  Barbituric 

. .  t 

Barbituric  Comps. 

806 

yy 

Hippuric 

•  •  8,  £ 

Benzamido-acetic 

8 

yy 

Hydriodic  (10%) 

.  .  37 

Benzoic  6,  4,  240,  447,  450, 

459, 

y  y 

Hydrobrom.,  Cone. 

..37, 

465 

y  y 

Dil. 

.  .38, 

Bordeaux 

463 

yy 

Hydrochloricum,  32% 

Boricum  .  .  9,  6,  447,  460, 

465 

38,  11,  Z 

,,  Detection  in  Milk 

425 

yy 

,,  Dil., 

10%  39, 

Boro-Salicyl. 

10 

yy 

Hydrochloricum,  Physiol.  1 

Butyl  ethylbarbituric 

811 

yy 

Hydrocyanic.  Dil., 

2%..  40, 

ff 

yy 

yy 

yy 

yy 

yy 


..41, 
682, 
682, 
830,  c 


yy 

yy 

yy 

yy 

yy 

yy 


yy 
j  y 
yy 


yy 

yy 

yy 


,,  (Scheele).. 

,,  Gas  Mixture 
Hydroferrocyanic 
Hydrofluoric.  Dil.  et  Cone. 
[3-Hydro  xybutyric 
Hvdroxy-cinnamic 
Hydroxy-succinic 
Hyperosmic 
Hypochlorous 
Hypophosphoros. 

Dil. 

Iodic 

Iodo-behenic 
Iso  Amyl-ethyl  Barbituric  £ 
Kinic  .  .  .  .  i 

Lactic,  75%  .  .  .  .  48, 

,,  ,,  in  Stomach 

Contents  .  .  <. 

Lactic.  Dil.  .  .  .  .  49, 

,,  Bacilli  ..  ..52, 

,,  Pess.  and  Jelly 
Magenta 
Malic 
Malonic 

Mandelic  in  Bacilluria 
Margosic 
Meconic 
Metaphosphoric  .  .  889,  20,  \ 
Meta-vanadic  .  .  . .  i 

Monochloracetic 
Naphthalene  Sulphonic .  . 
Nitric,  70%  .  .  54,  18,  I 

Dil.,  10%  55, 

Fumans 
Nitro-hydrochor.  Fort.  .  . 
Nucleic  .  .  .  .  . .  ! 

Nucleinic.  (Sol.).  .  278,  ! 

Nucleotin  phosphoric  . .  1 

Oleic  (Caps.,  598)  597,19,1 


463,  < 

830.  1 


830. 


y  y 
yy 
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77 

77 


77 

77 


,,  Perboric  .  . 

,,  Perchloric 
,,  Phenol-sulphonic 


7  7 
77 
77 
77 
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Name.  Page 

Acid.  Ortho -couxnaric  .  .  .  .  828 

,,  Osmic,  sol.  1%  .  .  .  .  831 

,,  Oxalic  ..  ..  831,244 

Oxy-benzoic  .  .  .  .  58 

Oxyformyl-amino-phenyl- 
arsonic  .  .  .  .  .  .  188 

p-Oxyphenyl-amido-acetic  5 
Oxyphenyl-arsonic  .  .  192 

Pectin  .  .  . .  . .  445 

Pectinic  .  .  .  .  .  .  445 

13 
12 

..20 

Phenyl-acrylic  .  .  .  .  828 

,,  Phenvlcinchoninic  .  .  316 

See  also  Tabs.  Phenoquin 
Phenyl-ethyl-barbituric  8 1 5 
,,  Quinolin-carbonic  316 
Phosphomolybdic  239,  323 
Phosphor.  Cone.,  66-3%  55,  19 
„  Dil.,  10%  ..55,20 

,,  Glac.  .  .  .  .  20 

,,  Phosphotungstic  239,  335 

,,  Phthalic  .  .  .  .  .  .  9 

,,  Picramic  .  .  .  .  .  .  322 

,,  Picric  .  .  .  .  .  .  56 

See  also  Trinitrophenol  181 
Acid  Picric  Test  for  Glucose  .  .  322 

,,  Picrolonic..  ..  ..  217 

..  Propylbarbituric  .  .  810 

Prussic,  Dil.  .  .  .  .  40 

Pyrogallic.  .  .  .  .  .  57 

„  ,,  Oxydat  .  .  58 

,,  Pyrolignos.  Crudum,  and 

Rectif.  .  .  .  .  •  -  4 

,,  Quinic  .  .  .  .  .  .  719 

„  Quinoline-carboxylic  .  .  316 

,,  Ricinoleic.  .  .  .  .  .  618 

Rosolic  .  .  .  .  •  •  223 

„  Salicylic  58,  21,  244,  460,  465 
,,  in  Ac.  Acetylsal.  3 
,,  in  food  .  .  .  .  21 

,,  Salicyl-sulphonic  .  .  306 

,,  Santoninic  (Soda  Salt)  .  .  753 

,,  Sclerotic  .  .  .  .  408,  244 

,,  Sozolic  ..  ■  •  ••  20 

,,  Stearic  ..  ..  84,19,  244 

,,  Stibinic  Compds.  .  .  164 

,,  Succinic  .  .  .  .  631,  244 

,,  Sulphanilic  .  .  307,  244 

,,  Sulphocarbolic  .  .  •  .  20 

„  Sulphone-dichloramino- 

benzoic  (Halazone)  .  .  48 

,,  Sulphovanadic  .  .  •  •  239 

,,  Sulphuric,  95%  .  .  85,  22,  300 
Aromat.  ..  85 

”  „  Dil.,  10%  ..85,23 

,,  Fumans  .  .  00 

”  Sulphuros  .  •  66  25,  465 

,,  Tannic  .  .  68,  25,  244,  239 

for  burns  .  .  •  •  68 

,,  Tartaric  .  .  96,  26,  244,  447 

„  Telluric . 6}* 

Thyminic.  .  •  •  •• 


77 

77 


77 

77 


77 

77 


77 

77 


77 

77 
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Name.  Page 

Acid  Timico . 799 

Trichloracetic  .  .  24,  2,  308 

T  richlorphenic  ..  ..  21 

Trinitrophenic  .  .  .  .  56 

Uric,  Detn.  of  in  Urine  . .  335 

)>  >»  in  Blood  . .  347 

,  Valerianic  .  .  819,  244 

„  Vanadic,  meta  .  .  .  .  890 

„  Yellow . 464 

Acids,  Action  of  on  Metals  .  .  205 

,,  Fatty  Unsaturated  597,  612,615 
,,  Mineral,  Sale  of  .  .  992 

Acne,  Bacteriology  of  .  .  .  .  509 

Lotion  .  .  .  .  825,  826 

Vaccine  .  .  .  .  .  .  901 

„  Vulgaris  .  .  .  .  .  .  509 

Acocanthera  .  .  .  .  .  .  831 

Aconite  Napellus  Leaves,  Root 
and  Preps.  ..  ..  ..90,27 

Aconitina  .  .  .  .  93,  26,  244 

Aconitmas  HBr.,  HC1.,  Nit.  .  .  93 

,,  Oleat.,  1  in  50  .  .  93 

Aconitum  . .  .  .  83 1 ,  27 

Acorn  ( vide  Aesculus)  . .  .  .  832 

Acqua  del  Pagliari  .  .  .  .  135 

Acridine  Compounds  .  .  .  .  297 

Acriflavine  .  .  .  .  297,  28,  244 

,,  Antiseptic  Power 

298,  28,  651 
,,  Emulsion  .  .  .  .  300 

in  Gonorrhoea  .  .  301 

Intrav.  Injection  .  .  300 

Literature  .  .  .  .  300 

Neutral  (Euflavine)  303 
Patents  and  Mfre.  .  .  297 

Prophylactic  Use  .  .  299 

Soap  Paste  .  .  .  .  300 

Starch  Poultices  .  .  300 

Strengths  for  Use  .  .  299 

Subcut.  Injection  .  .  300 

Tablets  .  .  299,  433 

Therap.  Coefft.  .  .  298 


77 

77 


77 
7  7 
77 


Uses  .  .  299  et  seq. 

Wounds,  Suppurat¬ 
ing,  and  Prophyl¬ 
axis  .  .  299,  651 

655 


Acrolein 
Acrosyl 

Actaea  Racemosa 
Actiniferous  Earth 
Actinium 
Actinomyces  bovis  and  hominis 


Actinomycosis  .  . 

„  Vaccine 

Actinon  .  . 

Actinotherapy 
Activated  Alkaloids 
,,  Charcoal 

Fluorescein  .  . 

Activin 

Adalin  ..  ••  ;  *  G 

See  also  Carbromal  258 
Adams’  Extraction  Process 
Adams’  Mercurial  Injection 


706, 


29 

849 

693 

@81 

510 
509 

511 
681 
738 
128 
843 
672 

74 

810 

395 

455 
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Page 

1088 

841 

341 

561 

553 


832,  29 
93,  94 
564 


Name. 

Adamson’s  Ringworm  Ointment 
Adderwort 
Addiction,  Cocaine 
,,  Heroin 

,,  Morphine  .  . 

See  also  Drug  Addiction 
Adeps  and  Adeps  Benz;  Indu- 
ratus;  Lotus;  Suillus .  . 

Adeps  Lanae  and  Hydros. 

Adepsine  Mulls.  . 

Adexolin 

Adhesion  Test  (Weil’s  dis.) 

Adhesive  Plaster 
Adnephrin 

Adonis  Vernalis  (Adonidin) 

Adonite 

Adrenalin  .  .  .  .  968 

,,  Action  on  the  heart 

,,  Catheter  Lub. 

,,  Chlor.  Sol. 

,,  in  Chlorof.  Anaesthesia  970 

„  Color  Assay  . .  968,  31 

Dilutions  .  .  .  .  972 

Discoloration  of  Sol.  969,  31 


30, 


593 

627 

600 

968 
832 
832 

246 

969 
973 
969 


99 


99 


Idiosyncrasy.  . 

,,  Inhalant 

,,  Intracardiac  Injection 
,,  Ointment 

,,  References 

,,  Solution 

„  Sterules 

,,  Styptic  Gelatin 

,,  Suppos. 

,,  Tablets 

,,  Tests  in  Urine 

,,  Uses 

Adrenine 
Adrenol  Solution 
Adult  Serum  in  Measles 

,,  ,,  Poliomyelitis  . 

Advita 
/Edes 

/Egle  Marmelos .  . 

/Ertycke  Bacilli 
/Erugo 
/Esculin 

/Ethanoli  Bromidum 


970 

972 

971 

973 
970 
969 

972 
972 
972 
972 

31 
969 
968 
972 
573 
583 
593 
540,  556,  628 
.  .  841 

.  .  621 
.  .  382 

832,  246 
.  .  832 


Pa 
,  .  4 
.  .  4 
,  .  3 
.  .  8 
,  .  8 
105, 

,  .  1 


Name. 

/Ethiops  Antimonialis  .  . 

/Ethiops  Mineralis 
/Ethocaine 
/Ethusa  Cynapium 
/Ethyl.  Bromidum 
,,  Chloridum 
,,  Iodidum 
/Ethylenum 

/Ethylhydrocupreinae  HC1. 
/Ethylmorphinae  HC1.  .  . 

See  also  Ethyl  Morphine  HC1.  558 
Afridol  Violet  .  .  .  .  3 

Agar 

,,  “Flaked”  Almond,  Vanilla, 

Raspberry,  etc.,  flavoured  8 
and  Blood  Agar  Media  630,  6 


1 


/Ether 

.  .95,  32 

99 

Bence-Jones’ 

.  .  3 

Aceticus  .  . 

. .  105 

Alchemilla  Arvensis 

.  .  8 

)  ) 

Anaestheticus 

32 

Alcohol 

•  •  •  • 

#  # 

j ) 

with  Atropine 

99 

9  9 

Absolute 

108, 

Camphoratus 

.  .  260 

9  9 

Allyl 

.  .  1 

Copal 

.  .  866 

99 

Amylic 

114, 

Impurities  in 

33 

9  9 

in  blood 

.  • 

» t 

Methylat. 

96 

9  9 

for  burns 

.  .  1 

pro  narcosi 

.  .  95 

9  9 

Butyl 

.  • 

y  y 

Nit.  Spirit 

.  .  104 

99 

Camphre 

.  .  2 

Officinalis 

95 

9  9 

Cetylicus 

•  • 

Petrolei 

.  .  656 

t  9 

Content  in  Liquor 

•  . 

Purificatus 

95 

99 

Diethylphthalate  in 

•  • 

Purissimus 

95 

99 

Diluted 

108  et  s 

9  > 

in  saline 

99 

9  9 

Dilution  Tables 

34  et  s 

9  ? 

■)  J 

Spirit  Camph.  .  . 

.  .  376 

99 

Duty,  Current.  . 

..  1 

99 

Sulphuricus 

95 

99 

Duty-free 

.  .  1 

Agaric,  Surgeon’s 
Agaricin 

Agaricus  Albus  .  . 

Agarol  Compound 
Agave  Mexicana 
Agglutinating  Sera 
Test 

Agglutinins 
Agomensin  Tabs. 

Agotan 

Agricultural  Poisons 
Agrimony 
Agropyrum 
Aguamiel 
Agurin 
Air,  Liquid 
Airol,  Airoform,  Airogen 
Aix-la-Chapelie  Treatment 
Ajowran 


172, 


8 
8 
8 

7- 

8 

6 
6 

8 
9 
3 

989,  9 


Alanine  . 

Alasil 

Alastrim 

Albargin 

Albumin 


9  9 

Albumos 


in  Milk 
Ovi  siccum 
Sanguinis 
T  annate 
Tests 
Water 


8. 

8. 

8 

7' 

1 

2. 

I1 

8' 

4 


9, 


9 

1 

5. 

4 

5 
5 

2 

3 

5 

3 
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112 

119 

689 

37 
.  40 

113 

1023 

866 

694 

91 


Vale- 
819, 


121, 


■nTame.  Page 

Alcohol  Ethyl  .  .  .  .  .  .  34 

,,  Industrial  Meth.  115,40 

,,  Injections  ..  Ill,  112 

,,  Isopropyl  ..  118,  39 

,,  Mastichi  .  .  .  .  866 

„  Meal . 358 

,,  Methylated  ..  115,  39 

Methylic  ..114,39,  246 
,,  and  Oxygen  .  .  .  .  631 

,,  Prohibition 

,,  «-Propyl 

,,  Sandarachi 

,,  Sp.  Gr.  and  Composn 
Table 
,,  Wood  . 

Alcoholism 

„  Gold  in  365,  55 
Alcoolat  Melisse  Comp. 

,,  de  Fioraventi  .  . 

Alcoolature  d’aconit 
Alcoolatures  Stabilisees, 
riane  and  Aesculus  .  . 

Aldehydum  Absol.  et  Dil. 

Alder  Buckthorn 
Ale 

Alembroth  Preps. 

Alepol 
Alepsal 

Aletris  Cordial 
Aletris  Farinosa.  . 

Alginoid  Iron 
Algiron 
Alibour  Water 
Aliphatic  substances 
Alkagen  Tabs. 

Alkali  Bismuthyl  Tartrates 
,,  Blue 
,,  Physiological 
Alkaline  Meth.  Blue 
Alkaloidal  Bases 
,,  Notes 
,,  Oils  .  . 

/;  Periodides  .  . 

,,  Reagents 
Alkaloids,  Activated 
,,  Detection  of 

,,  Passage  through  syst 

Alkanet  .  . 

Alkannin 


Alkaptonuria 
Alkarsin  .  . 

Alka-Zane 
Alkyl  groups,  effect  of  .  . 
Alkylene  Series 
Allantoin 

Allcock  Porous  Plaster  .  . 
Allen’s  Dietetic  Treatment 
,,  Fehling  Test 
Allergy  .  . 

Allium  Cepa 
,,  Porrium 
„  Sativum 
Allobarbitonum 
Allocain  .  . 


832 

246 

855 

36 

472 
607 

748 

834 
834 
834 

834 
383 
661 
537 
234 
219 
131 
611 
128 
128 
617 
131 
239 
128 
239 

m  666 
836 
836 
326 
180 
770 
663 
288 
888,  246 
748 
1045 
321 
662 

835 
835 
834 

58,  246 
345 


814 
.  .  756 

..  318 

.  .  834 

.  .  757 

.  .  757 

.  .  835 

.  .  585 

.  .  322 

..  147' 

.  .  837 

16 

.  .  835 

..  137 

132.  41,246) 


42, 


Name.  page 

Allocain  S.  .  .  .  .  .  .  349 

Allonal  .  .  .  .  .  .  814 

Alloxan  .  .  .  .  .  .  .  .  246 

Allport  and  Cocking’s  Reagent  102 

Allspice .  874,  72 

Allyl  Alcohol  ..  ..  114,756 

,,  Isopropyl-Acetyl  Urea  ..  814 

,,  Isopropyl-malonylurea 
,,  Isosulphocyanide 
,,  phenyl  cinchoninate 
,,  Sulphide  .  . 

,,  Sulphocarbamide .  . 

,,  Thio-urea 
Allylene 
Almata  .  . 

Almen’s  Reagent 
Almond,  Bitter  .  . 

,,  Chinese 

,,  Oil,  Carbolised 

Alnus  Glutinosa 
Alocol  Tabs. 

Aloe 

,,  Tests  to  Distinguish  Varie 
ties 

Aloin  .  .  .  .  .  .  133, 

Alopon 

Alpha  Naphthol 
Alsol 
Alstonia 
Althaea 

Alum,  Ammon,  vel  Potass. 

,.  Box 
,,  Carmine 
,,  Exsicc. 

,,  Iron 
,,  Points 

„  Ust . 

Alumen,  U.S.  =  Potash  Alum 
Alumina  Cream.  . 

Aluminii  Acetas  Neut.  and  Basic 
,,  Aceto-Tart. 

Chloras 
,,  Chlor. 

,,  Formas 

Hydroxidum  .  .  137, 

Naphthol-Sulphonas 
,,  Silicas  .  .  137, 

,,  Stearas 

Sulphas  .  .  135,  42, 

Tannas  .  .  •  •  39' 

Trisulphas  .  .  •  •  135’ 

Aluminium  Detection  and  De- 

termination  of  42,  215,21  / 
,,  Soaps  .  ■  •  •  755 

soldering  of 
’  |  Stearate 

vessels 


247 

248 

628; 
566,  90 
.  136 

.  835 

.  835 

134,  42 
.  4S8 

.  844 

134,  42 
.  420 

.  135 

.  134 

134,  42 
433 

135 

136 
136 
136 

136 
364 

137 
320 
755- 


Aluminon 
Alumnole 
Alypin  .  . 
Alypinoids 
Amaas 
Amadou  .  . 
Amalgam  Hg. 


.  134 

.  755 

.  134 

.  215 

.  137 

344,  88 
.  344 

.  946 

.  835 

.  457 


782 


THE  EXTRA  PHARMACOPOEIA 


FIGURES  IN  HEAVY  TYPE,  e.g .  1 00,  REFER  TO  VOL.  II. 


Name. 

Page 

Name. 

Pa 

Amani  Institute.  . 

293 

Ammon.  Bromid. 

139, 

Amanita  Muscaria 

833 

f) 

Carbamas 

.  1 

Amanita  Phalloides,  see  Fungi 

yy 

Carbonas 

140,  - 

Antidotes 

1098 

')} 

Chlorid. 

141,  - 

Amaranth  .  .  .  .  313 

463 

,,  Inhaler 

U 

Amatol 

182 

yy 

Citras 

u 

Amber 

887 

)3 

Cupri  Sulph. 

38 

,,  Artificial 

888 

Cyanas 

8C 

„  Oil  . 

887 

}  ) 

Fluorid. 

8£ 

Ambergris 

835 

yy 

Hippuras 

9, 

Amboceptors 

894 

yy 

Hypophosph. .  . 

68 

Ambrine.  . 

651 

,  y 

Iodidum 

141, 

American  Indian  Hemp 

837 

y  y 

Mercuric  Chloride  . 

47 

Ametox  .  . 

87 

yy 

Molybdate 

23 

Amido-acet.-p-phenetidin  HC1 

327 

» 

yy 

Nitras 

14 

Amido-acids  .  .  .  .  4,  5, 

364 

yy 

Nitrosophenylhydro- 

Amidofebrin 

329 

xlyamine 

21 

Amidopyrine  and  Comps.  329, 

330, 

yy 

Ortho-iodoxybenzoate 

8 

180, 

248 

yy 

Persulphas 

2 

,,  allyl-prop-barbitu- 

y  y 

Phosphas 

2 

rate 

814 

yy 

Picras 

5 

,,  Diethyl  Barbitu¬ 

yy 

Rhodanid.  (Sulpho- 

rate  and  Sulp- 

cyanid.) 

4 

amino-benzoic 

yy 

Salicylas 

6 

Acid  .  . 

330 

yy 

Soaps 

75 

,,  Test  for  Blood  in 

yy 

Sod.  Phosph. .  . 

77 

Faeces  .  . 

356 

yy 

Succinas 

83 

,,  Test  for  Blood 

yy 

Sulfobituminosum 

12 

in  Urine 

337 

yy 

Sulphas 

14 

Amido-Succinic  Acid  Amide  .  . 

839 

yy 

Sulphocyanide 

4 

Amidol  Hair  Dye 

48 

y 

Sulpho-Ichthyolas 

49 

Amines 

237 

y  y 

Sulpho-Molybdate  404,  23 

Amino-acetic  Acid 

364 

y  y 

Tartras 

14 

Amino-acids  .  .  309,  362, 

364 

yy 

Urate 

30 

Aminoarsenophenol 

191 

yy 

Valerianas 

14 

Aminoazobenzene 

464 

Ammonium  Acid  Phosphate  . 

45 

Amino-azo-benzene-azo-  [3-naph- 

Amoeba  buccalis 

52 

thol 

326 

y  y 

coli 

55 

Amino-azo-toluene 
Amino-benz. 

Aminobenzoic  Ethyl  Ester 
Aminobenzoyl-diethylamino- 
ethanol  Hydrochlor. 
a-Aminocaproic  Acid  .  . 
a-Amino/socaproic  Acid 
Aminoethyl  Alcohol 
3-  [3-Aminoethylindole 
Aminoform 

oc-Aminoglutaric  Acid  .  . 
Amino-Stiburea 
Aminosuccinic  Acid 
Amiodoxyl  Benzoate 
Ammonal 
Ammonia  Alum .  . 

,,  Cloudy,  Household. 

,,  Fumes 

,,  Liquida 

,,  Sterules 

Ammoniated  Quinine  .  . 
Ammon.  Acetas .  . 

,,  Aurine-tricarboxylate 
,,  Benzoas 

„  Bicarb. 

Bithiolicum 


312. 


464 

344 

349 


345 

364 
309 
468 
468 

449 

364 

163 

364 

83 

182 
42 

144 
657 
144 

144 
733 

145 
215 
7,5 

140,  43 
.  497 


,,  histolytica 
Amoebiasis 

,,  Willmore’s 

ment 

Amoebic  Dysentery 
Amphotropin 
Amydricaine  Hydrochloride 

344 

Amygdala  Amara 
,,  Dulcis 

Amygdalin 
Amyl  Acetate 
,,  Alcohol  .  . 

,,  Tertiary. 
Colloid 
Hydride  .  . 
-meta-Cresol 
Nitris 

Nitrite  and  Pi 
Hair  Lotion 
Nitrite  Sterules 
Phthalate 
Salicyl. 

Valerianate 
Amylamine  (iso) 

Amylase 


55 


520 

520  et  seq.,  55 
Treat- 

528,  52 
519  et  seq.,  55 


45 


87,  24 

.  .  14 

.  .  14 

.  .  14 


114,  3 
.  .  83 

.  .  36 

.  .  65 

3 

148,  39,  24 
ocarpine 

.  .  15 

.  .  14 

..  12 
..  e 

820,  24 
409,  9> 

.633,175,25 


INDEX 


783 


FIGURES  IN  HEAVY  TYPE,  e.g.  100,  REFER  TO  VOL.  II. 


Name. 

Amylene 

,,  Chloral 
Amyleni  Hydras 
Carbarn. 


Amylocaine  Hydrochloride  350,  87,  248 


Amylopsin 
Amylum 
Amysal 
Amytal 

Anabol,  Anabolin 
Anacardium 
Anacidity 

Anacyclus  Pyrethrum 
Anadin  Tablets 
Anaemia,  Liver  Diet 

,,  Stomach  Desic 
See  also  Therap.  Ind. 
Anaesthesia  by  Alcohol,  in  Glu¬ 
cose  intrav. 

,,  by  Chloroform 

,,  by  Cocaine  Infiltra¬ 
tion  .  .  .  • 

,,  Cocaine  Ionisation 

tt  by  Cocaine  Lumbar 

puncture 


Page 
.  .  835 

.  .  248 

835,  39,  248 

836 


633 
836,  43 
68 


in 


812 

953 

836 

358 

876 

748 

951 

965 


112 

282 

337 

725 

337 


Ether 


97  et  seq. 


99 

100 

100 

288 


Ether  and  Saline 
Ether  Intramuscular 
Ether  Intratracheal 
by  Ethylene 
by  Eucaine  Infiltra¬ 
tion 

by  Novocain,  Intra¬ 
arterial 

by  Novocain-Sup- 
rarenin  Infiltration 
Oil  Ether 

Oil  of  Orange  in  .  . 

Oral 

by  Oxygen  and  Gas 
Pharyngeal., 
by  Quinine  725, 

Rectal  •  •  _  97, 

by  Scopolamine 
Morphine 
Spinal  by  Mag. 

Sulph. 

by  Stovaine  351  et  seq. 
by  Synergism  in 

labour  (Gwathmey)  102 


343 

348 

345 

100 

99 

103 

142 

100 

726 

103 

492 

539 


342 

726 


of 


by  Tropacocaine 
”  by  Urea  Quinine 

Anaesthesine 
Anaesthetic,  Dental 
Anaesthetics,  Pharmacology 
local 

Anaesthol 
Analar  Reagents 
Analgesine 

Analytic  Quartz  Lamp 
Anamirta  Paniculata 
Ananassa  Sativa  .  •  • 

Anaphylaxis,  see  Protein  I  herapy 

Anarcotine 


Name. 

Anasarcin  Tablets 
Anatomic  Specimen  Soln. 
Anchusa 

Anderson’s  Ointment  .  . 

Andira  Araroba 

Andrewe’s  Test  for  Uraemia  .  . 

Androsterone 

Anelectronus 

Anestan  Tablets 

Anesthesine  (Anestlione) 

,,  Cream,  Emulsion, 

and  Tape 

Anethol 
Anethum 
Angier’s  Emulsion 
Angina 
Angioxyl 
Angostura 
Angstrom  Units 
Anhalonium 
Anhydro  Sugars 
Anhydrogitalin 
Aniline  .  . 

,,  Blue 
,,  Dyes  .  . 

,,  ,,  in  Foods 

,,  Gentian  Violet 
,,  Red 
,,  Sulphate 
Anilipyrin 

Animal  Organotherapy 
,,  Membrane 
Animasa 

Anions,  Anode  .  . 

Anise  Fruit  and  Preps. 

„  Oil  •  • 

Aniseed  Oil 

Ankylostoma  duodenale 
Ankylostomiasis 


349 

337 

88 

285 

239 

327 

296 

874 

836 


Page 
882 
20 
836 
228 
292 
329 
146 
721 
748 

349 

350 
.  .  837 

836,  44 

.  .  748 

149,  1025 
.  .  954 

.  .  851 

.  ,  739 

.  .  836 

.  .  751 

97 

304,  248 

.  .  462 

296  et  seq. 

.  .  462 

.  .  510 

.  .  320 

.  .  305 

.  .  329 

.  .  947 

.  .  948 

.  .  748 

.  .  718 

837,  44 
837,  44 

44 

..  511 

421,  610,  800,  848, 
873,  1026,  511 

Annatto  and  substitute . .  ••  464 

,,  Extract 
Anoci-Association 
Anocide 

Anodyne  Colloid 
,,  Tincture 
Anogeissus  latif. 

Anopheles  var.  .  . 

Anotal 

Anserine  Mulls  .  . 

„  Thiosinamin 

Antexema 

,,  Granules 
Anthelmintics  .  . 

See  also  Worms, 

Anthemidis  Flores 
Anthemis  Cotula 
Anthion 

Anthoxanthum  Odorat. 
Anthraquinone  bodies  .. 

Anthrarobin  •  •  ••  *512 

Anthrax  Bacillus  #  902 

901 


742  et  seq., 


404 

493 
309 
360 
627 
2 

556 

318 
564 
758 
748 
.  .  748 

'.421,  423,511 

Therap.  Ind. 

837,  45 
.  837 

24 

837 


99 


Infn.  Shaving  Brushes 

Serum 
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Name. 

Page 

Anthrax,  Treatment  of  Wool 

.  .  902 

Antibacsyn 

.  .  947 

Antibacterial  Sera  .  .  897  et  seq. 

Antibodies 

.  .  894 

Antibody  Solution,  Huntson’ 

s  582 

Anticatarrh  Salts 

19 

Anti-cholera  Vaccine 

.  .  908 

Anti-colon  B.  Serum  .  . 

.  .  909 

Antidote  Cocoon 

.  .  854 

Antidotes,  see  the  poison 

in 

question  and 

..  1095 

Antidotum  Arsenici 

.  .  174 

Anti-dysentery  Bacteriophage.  .  553 

,,  Serum  .  . 

912,  553 

,,  Vaccine 

.  .  913 

Antifebrin 

2 

Antiformin 

612 

Antigen 

.  .  894 

Antikamnia  Tablets 

.  .  748 

Antilusin,  Antilytic  Serum 

963,  964 

Antimeningcocus  Serum 

.  .  907 

Antim.  Arsenas 

..  154 

,,  Chloridum 

46 

,,  Nig.  Purif. 

.  .  154 

,,  Oxidum 

154,  45 

,,  ,,  Injections 

..  154 

,,  Pentasulphid.  .  . 

.  .  154 

,,  Pot.  Tart. 

156,  46 

,,  ,,  in  C.  S.  Fever 

.  .  907 

,,  Sodii  Tart.  .  .  157, 

162,  46 

,,  Sulphuratum 

.  .  154 

Antimon.  T'artarat. 

.  .  156 

Antimony  Butter 

46 

,,  Colloidal 

,,  Comps.,  Organic 

.  .  364 

163  et  seq. 

,  46,  609 

,,  Crocus 

.  .  154 

„  Detctn.  in  biological 

fluids 

46 

,,  in  Enamel  .  . 

•  .  *  45 

,,  Fur  dermatitis 

46 

..  Metal 

.  .  163 

,,  Phenyl  and  Quinonyl 

Derivs. 

.  .  164 

,,  Poisoning  from  En- 

amel 

,,  Resistance  .  . 

158,  45 

609 

,,  Vitamin  Tests 

373 

Antinosin 

.  .  674 

Antiphlogistine 

435,  748 

Anti-pneumococcus  Serum 

917,  581 

Antipon 

749 

„  Tablets 

749 

Antipyretics  .  .  326,  327,  1054 

Antipyrine 

327,  179 

,,  Acetylsalicyl. 

.  .  329 

,  Caffeino-cit. 

.  .  248 

„  Salicyl. 

See  also  Phenazone  276 

328,  180 

Antirabic  Vaccine 

.  .  585 

Antirrhinum 

.  .  833 

Antiseptic  Crede 

.  .  170 

,,  Dental  Solubes 

18 

,,  Inhalation  .  . 

378,  379 

Name. 

Pa. 

Antiseptics 

643-6 

,  Biliary 

.  .  4 

,,  Classification  of 

.  .  6 

,,  Essential  Oils  as 

597,  1 

,,  Glycerin  and  Car- 

bolised  Glycerin 

432,  4« 

,,  Mercurome 

.  .  4’ 

,,  Urinary  per  os 

.  .  3« 

See  also  Disinfectants 

Antisera 

.  .  88 

,,  Prepn.  of 

.  .  88 

Anti-smoking  Gum 

.  .  83 

Anti-Staphylococcus  Serum 

.  .  5£ 

Anti-Streptococcus  Serum 

920,  5E 

,,  -Vaccine 

.  .  92 

Antitoxins 

.  .  88 

See  also  disease  or  organism 

and  Vaccines 

Anti-typhoid  Inoculation 

.  .  9'c 

Anti-typhoid-paratyph.  Vaccine  62- 

Antivenene 

.  .  5  is 

Antivenereal  prophylaxis, 

see 

Ung.  Prophylaxis 

Antiviral  Poliomyelitis  Serum.  .  58 

Antivirus 

.  .  89 

Antuitrin 

.  .  95 

Anusol  Suppositories  .  . 

233,  74 

Anzypan  Compound 

.  .  74 

Aperfine 

.  .  65 

,,  Liquid 

.  .  65 

Aperient  Waters 

489-49 

Aperitive  Elixir 

.  .  13 

Aperol 

65 

Aphrodine,  see  Yohimbine. 

Aphthous  Fever 

.  .  39 

Apiol  Liq. 

164  24 

,,  and  Ergotin  Caps. 

.  .  16 

,,  White  (CrystT 

.  .  16 

Apis  Mellifica 

.  .  83 

Apium  Graveolens 

.  .  16 

,,  Petroselinum 

.  .  16 

Aplopappus 

.  .  86 

Apocodein,  HC1. 

357,  25 

Apocynum 

.  .  82 

Apomigran 

.  .  4C 

Apomorphinae  HC1.  165 

171,  25 

Aponal 

.  .  82 

Appendicitis 

1027,  51 

Apple  Essence 

.  .  8S 

Apple  of  Sodom 

.  .  82 

Apples  Antiscorbutic  Vit.  ir 

.  .  52 

Applicatio  Acriflavinae  .  . 

.  .  36 

Apricot  Kernel  Oil 

148,  16 

See  also  Oleum  Persicae  1 67 

Aq.  Ammon.  Fortior,  U.S. 

.  .  U 

,,  Ammon.,  U.S. 

.  .  u 

,  Amygdalae  Amarae 

.  .  U 

,,  Anisi 

.  .  82 

,,  Aurant.  Flor. 

839,  1£ 

,,  Bromoformi 

.  .  2* 

,,  Camphorae  (Cone.  167) 

.  .  21 

,,  Carbolisata  .  . 

.  . 

,,  Carminativa 

.  .  82 

INDEX 
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Page 

Name. 

Page 

Aq. 

Chlorof. 

.  .  286 

Argvria 

.  .  169 

>  . 

Cinnamomi  Cone. 

.  .  167 

Argyrol 

.  .  170 

>  y 

Coloniensis  v.  Eau  de  Cologne. 

Arhemapectyl 

.  .  873 

)  y 

Creosoti 

.  .  377 

Aristochin  (Aristoquinine) 

.  .  737 

y  y 

Cuprozincica 

.  .  383 

Aristol 

.  .  503 

y  y 

Destillata 

.  .  476 

Aristolochia 

.  .  884 

y  y 

Foeniculi 

.  .  854 

Armoraciae  Radix 

.  .  849 

y  5 

Formalinata 

.  .  123 

Arnicae  Plos  and  Rhizoma 

838,  48 

y  y 

Flaemostatic  (Alum) 

.  .  135 

Arocan  Series 

.  .  348 

y  y 

Hamamelidis 

.  .  447 

Aromatic  Confection 

.  .  626 

y  y 

Hydrogenii  Dioxidi 

.  .  488 

,,  Elixir 

.  .  394 

y  > 

Laurocerasi.  . 

147,  13 

Substances  .  . 

661 

y  y 

Meliis 

.  .  114 

Arrhenal 

.  .  183 

,,  Menthol 
,,  Naphae 
,  Picis .  . 

,  Pruni  Macroph. 

Ptychotis  .  . 

,,  Regia 
Sambuci 
,,  Sedativa 
Aquae  Concentrate 
Arabic  Glossary 
Arachis 
Araroba 
Arbor  Vitae 
Arbutin 
Arcanol 
Archanium 
Archil 

„  Substitute 
Arctium  Lappa  .  . 
Arctostaphylos  Uva  Urs 
Areca 
Arecoline 

„  HBr.  .  . 

Argein 

Argenti  Acetas 

,,  Chloridum 
,,  Citras  (Itrol) 

,,  Cyanidum 
,,  Fluoridum 
,,  Iodid.  Recent. 

,,  Lactas  (Actol) 

,,  Nitras  .  . 

,,  ,  Fusus 

,,  ,  Indurat.  et 

,,  Nucleinas 
,,  Oleas 
,,  Oxidum 
,,  Potass.  Iodid. 

,  Proteinas 
Argentic  Hair  Dye 
Argentide 
Argento-Proteinum  Mite 

„  Fort 
Argentum 

,,  Colloidale 

See  also  Colloids 
,,  Collosol 

,,  Crede 

,,  Proteinic 

,,  Vitellinatum 

Argon 


550 
.  .  839 

296,  696 
.  .  147 

.  .  800 

55 

.  .  881 
.  .  260 
.  .  166 

.  .  767 

.  .  837 

291  292 
.  .  890 

838  250 
.  .  749 

.  .  749 

56 

.  .  463 

.  .  863 

.  .  838 

838,  47 
838  47 
838,  250 
171 
167 
167 
170 
167 
170 
167 
170  286 
168,  47 
.  .  169 

Mitigat.  169 
.  .  279 

.  .  601 
.  .  170 

.  .  168 
171,286 
47 

.  .  167 

.  .  170 

171,  48 
.  .  167 

170,  48 

.  .  371 

.  .  170 

170,  171,  48 

.  170 

.  632 


Arrow  Poisons  .  . 

Arrowroot 
Arsacetin 
Arsamin  .  . 

See  also  Sodii  Aminarsonas  54 
Arsamin  Paste 
Arsanilic  Acid  .  . 

,,  Glutar.  Compds. 

Malonyl  Derivs. 

,,  Succinyl  Derivs. 
Arseni  Bromidum 
,,  lodidum 

,,  Triiodidum 
,,  Trioxidum 
,,  Trisulphid. 

Arsenic  Act 

,  Agricultural  Use 
,  Anilide 

,,  Antidote 

,,  Chlorid.  Vitam 

,  ,,  Gas  Mixture 

,,  Compounds  Organic 
,,  Eating 

Horticultural  Use 


851,  872 
804,  865,  44 
.  .  186 
.  .  184 


177, 


Test 


,,  and  Iron  Drops 
Injections 
,,  Poisoning 
,,  Resistance 
,,  in  Shell- fish 
,,  Sulph.  Colloidal 
Tests 

,,  in  Urine 
White  .  . 

Arsenical  Cigarettes 
,,  Fibre  .  . 

Paste  .. 

,,  Sprays  . 

Weed  Killers 
Arsenious  Wool.  . 

Arsenium 

„  di-methyl 

Arseniuretted  Hydrogen 
Arsenobenzene  .  . 

Arsenobenzol 

See  also  Arsphenamine 
Arsenobenzol  After-effects 

“Alternating  v 
“Concurrent” 
Arsenic  Retention 
Assay 


185 
184 
191 
191 

190 

176 

49 
.  .  48 

173,  49 
.  .  185 

989.  993 

172,  49 
.  .  184 

.  .  174 

.  .  373 

656 
179  51 

50 
173,  989, 

993 

and 

178 

50 
609 
50 

364 
50 
52 
173 

179 

177 

176 

49 

50 

177 
72,  48 

180 

657 

191 
191 


196 

196 

52 

51 
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Name. 


Page 

Name. 

Pag 

Bactericidal  power 

192 

Artificial  Cream  Act,  First  case 

Bismuth  with 

194 

under 

43™ 

Chemotherapeutic 

,,  Pneumothorax 

63 

Index 

192 

,,  Respiration  .  . 

14 

Combined  with  Bi 

„  Silk  ..  .. 

1  la 

or  Hg 

194 

,,  Transmutation 

69 

Contraindications 

196 

Arum  Maculatum 

83 

Deaths  under 

197 

Arylarsonates 

18 

Dose,  Maximum 

197 

Asafetida 

83 

Doses  .  .  194  et 

seq. 

Asaprol 

30 

Dysentery,  for  .  . 

528 

Asbestos 

13 

Glucose  with 

194 

Asbestosis,  Pulmonary 

13 

Injection  Method 

194 

Ascaridole 

84 

Jaundice.. 

197 

Ascaris  .  . 

752, 

51 

Local  Anaesthetics 

See  also  Worms,  Therap.  Index 

in 

197 

Ascheim-Zondek  Test  .  . 

11 

Local  use 

198 

Asclepias 

83 

Manufacture 

192 

Aseptafilm 

43 

Mercury,  com¬ 

Aseptic  Precautions 

64 

bined  use  194, 

195 

,,  Wax 

84 

Neo- 

199 

Aseptol 

2 

Neurosyphilis  .  . 

198 

Asparagin 

839,  25 

Para-syphilis 

198 

Aspergillus 

662, 

46 

191 


194 

194 


198 

199 


191 

194 

196 

52 


191 


Patents,  Details  of 
Preparation  of 
Injn.  .  . 

Rectal  Use 
Serum  of  patient 
used 
Silver 

Standard  prepara¬ 
tion 

Suppositories 
Syphilis  in  Women 
Tests  Biological  191 
Therapeutic  Subs. 

Act 

Toxic  effects  and 
Treatment 
See  also  87 
Uses 
Warnings  and  con¬ 
traindications .  .  196 

War  Office  Method  1 95 
.  .  191 

.  .  180 
.  .  191 

172,  48 
.  .  180 
..  -180 
191,  51,  250 


197 


192 


Arsenobillon 
Arsenoic  Bodies 
Arsenphenolamine 
Arsenum 
Arsinic  Compds. 

Arsonic  Compds. 

Arsphenamina  .  . 

See  also  Arsenobenzol 
Arsphenamina  Argentica 
Arsybismol 

Artemisia  Maritima  et  var. 

,,  Absinth. 

Arterial  Tension 
Arthritis,  Rheumatoid  69  et  seq 
,,  ,,  B.  Coli  in 

See  also  Protein  Therap. 
and  Therap.  Index 
Arthrytin 
Artichoke 

Artificial  Cream  Act 


751 


52 

187 

752 

827 

573 

919 

909 


83 

751 

435 


Asphyxiating  Gas,  poisoning  by 
See  Carbon  Monox.  and 
Chlorine  1096,  1097,  856 
Aspidinofilicinum  Oleo  Solutum 
Aspidium  (and  oleo-resin) 
Aspirgran 
Aspirin  .  . 

,,  Absorption  of  .  . 

,,  Chewing  Gum.  . 

,,  Hydrolysis  of  and  Tests 
,,  Potass.  Cit.  with 


42 

42 

6 

68, 


,,  Tablets 

7 

,,  Throat  bath 

7 

Aspirinoids 

6 

Aspriodine 

76,  25 

,,  Salts 

7 

,,  Tablets 

7 

Aspro 

6 

Asteriastigma 

.  .  60 

Asthma  Cigarettes 

.  .  71 

,,  Cure,  Potter’s 

.  .  71 

,,  Fluid  Comp. 

.  .  20 

,,  Peptone  Injn. 

for  .  .  66 

,,  Powders 

..71 

,,  Sensitisation 

661  et  se{ 

,,  Skin  Tests 

661  et  sec 

,,  Spray  . 

.  .  20 

Astragalus  Gummifer 

.  .  80 

Atebrin  .  . 

.  .745,  84,  66 

Atkinson’s  Infants’  Preservative  74 

Atocin 

.  .  31 

Atomic  Disintegration 

.  .  67 

„  Energy  .  . 

.  .  69 

,,  Number 

.  .  66 

,,  Structure 

.  .  66 

,,  Valency.  . 

.  .  67 

,,  Weights 

670,  67 

Atophan 

. .  . .  31 

Atophanyl 

..31 

Atoquinol 

. .  . .  31 

INDEX 
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Name.  Page 

Atoxyl  .  .  .  .  .  .  184,  610 

See  also  Sodii  Aminarsonas  54 
Atropa  Belladonna  .  .  204,  217 

Atropina.  .  ..  ..204,  60,  250 

Atropinae  Methyl-Bromid.  209,  250 

,,  Methyl-Nitrate  .  .  250 


387 


Oleatum 
,,  Salicyl. 

„  Sulph.  .  .  207, 

Atropine,  with  Ether  .  . 

,,  Eye  Ointments 

,,  Steriloids 

,,  diag.  of  Typhoid 

,,  Tropic  esters  of 

Atta 

Attar  of  Rose 
Aural  Bougies 
Auramine 

,,  Emetine  Periodide 
Aurantii  Cortex 
Auremetine 
Auri  Brom. 

,,  Chlor. 

,,  et  Potassii  Cyanid 
„  et  Sodii  Chlor. 

,,  ,,  Thiosulphas 

,,  Trichlor.  .  . 

„  „  Acid 

Auricular  Fibrillation 
Aurin 
Aurinaria 

,,  Cocain.  Hyd. 

„  Hydrarg.  Nit 

,,  Scarlet 
Aurum  .  . 

Australene 
Autoclaves 
Autunite 
Ava 

Avantine.  . 

Avena  Sativa 
Avenyl  . . 

Avertin  ....  .  .  24 

Aviation  Spirit 
Avoleum.  . 

Awa  Root 
Axungia 
Ayahasco 
Azadirachta 
Azahar  (Flores.,  F.E.  =Aurantii 
Flores) 

Azobenzol  and  comps. 

Azoblue  .  . 

Azorubine 
Azorubrum 
Azotite  d’Amyle 
Azur  I  and  II 
II-Eosin 


209 
207 

60,  250 

99 

60 

130 

620 
667 
514 

872 
793 
322 
528 
839 
528 
211 
212 
212 
212 
25 
211 
212 
714 
223 
793 
339 
466 
312 
211 
162 
636 
676 
862 
118 
839 
609 
1,  352 
178 
593 
862 
832 
842 
839 


839 

310 

463 

463 

54 

149 

595 

595 


B 


B.C.G.  and  Criticisms  .  . 
Lubeck  Disaster 


933,  934 
.  934 


Name.  Page 

“B.E.” . 929 

“B.I.P.P.”  ..  ..  231,652 

B.M.R. . 981 

Baccelli’s  Mixture  .  .  .  .  175 

Bacilluria  .  .  . .  909,  536 

Bacillus  Abortus  equi  .  .  .  .  517 

,,  Ac.  Butyrici  .  .  .  .  419 

,,  ,,  Lactici  ..  ..52,16 

,,  Paralactici.  .  .  .  17 

Acetone  .  .  .  .  827 

Acidophilus  ..  ..53,18 

,,  Blocks  .  .  54 

Acne  .  .  .  .  901,  509 

Actinomycetum  .  .  510 

Aerogenes  Capsulatus  556 
Aertrycke  .  .517,  562,  620 


>> 

9> 


yy 

y> 

yy 

yy 


yy 

yy 

yy 

yy 

yy 

yy 

yy 

yy 

yy 

yy 

yy 

yy 

yy 

yy 

yy 

yy 

yy 

yy 


yy 

yy 


yy 

yy 


yy 

yy 

yy 

yy 

yy 


yy 

yy 

yy 

yy 

yy 

yy 

yy 

yy 

yy 


Anthracis 
Asthenogenes 
Beri-beri 
Bordet  .  . 
“Bottle” 
Botulinus 
Bouchard’s  =  B 
cus 

Bronchisepticus 
Bulgaricus 
Butter  .  . 
Caucasicum 
Ceylonenis 
Coli  Communis 


901,  512 

..  513 

..  513 

946,  627 
901,  509 
516,  518 
Bulgari- 

..52,17 
.  .  564 

.  52  et  seq .,  16 
..  611 
.  52  et  seq.,  16 
..  553 

909,  536 


Diphtherise 
Doderlein 
Dysenteriae 
Enteritidis 
Flexner.  . 
Fraenkel’s 
Friedlander 
Fusiformis 
Angina) 
Gaertner’s 
Gas  Gangrene 
Glanders 
Gunther’s 
Hansen.  . 
Hibler  .  . 
Hoffman 
Huppe’s 


in  Water  478 
910  et  seq.,  540 
.  .  722 

913,552 

.  .517,  478,  480 
.  .  552 

556 

902,  582 
(Vincent’s 

918,  1092 

.517 

1075,  556 

559 
17 


566 

557 

542 

17 


Influenzae  902,  903,  914,  563 
Klebs-Loffler  .  .  910  et  seq. 


Koch- Weeks  .  . 
Lactis  Acidi 
Leprae 

Malignant  (Edema 

Mallei 

Massol 

Mazun 

Metadysentericus 

Mist 

Moeller’s  Grass 

Morax-Axenfeld 

Morgani 

Mucosus  Capsulatus 
Novyi 


916,  542 

..  16 
608,  566 

557 
559 
16 
16 
553 
611 
611 
542 
478 
582 
556 
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Bacillus  (Edematiens  .  .  .  .  558 

,,  CEdematis  Maligni  .  .  556 

,,  Paratyphosus  937,  478,  517 

620 

,,  Perfringens  .  .  .  .  556 

„  Pertussis  .  .  .  .  627 

,,  Pestis  .  .  .  .  .  .  577 

,,  Petri-Rabinowitch  ..  611 

„  Pfeiffer’s  ...  915,563 

,,  Pneumo,  Friedlander 

902,  582 

Proteus 

Rheumaticus  . 

Sardons 
Septus  .  . 

Shiga’s 

Shiga-Krusel  . 

Sporogenes 
Suipestifer 
Sulphur 
Tetani  .  . 

Timothy  Grass 
Tuberculosis  . 


g.  100,  REFER  TO  VOL.  II. 


yy 
y  y 


y  > 
y  y 


536,  605,  623 

.  .  919 

17 

.  .  903 

912,  552 

.  .  554 

.  .  558 

517,  562 
480 

923,  604 

.  .  611 

925,  610 
in  Blood .  .  613 

in  Butter  439 
in  Faeces  613 
in  Milk  419,  613 
in  Pus  .  .  813 

in  Urine  613 


,,  Staining  612 
tumefaciens  .  .  .  .  558 

Typhosus  and  P-typhos. 

937  et  seq.,  617 
,,  Fermentation 

Reactions  of  618 
,,  in  Water  .  .  478 

Vaginae..  ..  ..  722 

Vincent’s  Fusiform  918,  1092 


,,  Welchii 
,,  Whitmori 
,,  Whooping  Cough 
,,  Wisp  .  . 

,,  Xerosis.  . 

Bacteria,  Acid-fast 

,,  Digestibility  of 
,,  Optimum  />H 
growth 

,,  and  Sterilisation 
Bacterial  Emulsions 


480,  556 
.  .  559 

946,  627 
.  .  512 

536,  542 
.  .  611 
.  .  896 

for 

.  .  633 

632  et  seq. 
.  .  899 


action  of  medica- 


Bactericidal 
ments 

Bactericides,  see  Phenolic  Disin¬ 
fectants  29,  30,  and  Disin¬ 
fectants  643 
Bacterins 

Bacteriological  Notes 

See  also  Bacilli 
Bacteriolysins 
Bacteriophages  .  .  , 

Baculum  Chrysarobini 
,,  Resorcini 
Badiane 
Bael  Fruit 
Bain  de  Vichy  .  . 


635 


893  et  seq. 
509  et  seq. 


894 

896 

291 

747 

839 

841 

765 


Name. 

Bain  dit  de  Vichy 
Baines’  Dielectric 
Baker’s  eczema  .  . 

,,  itch 
Baking  Powders 
Bakuchi 
Balata 
Balm 

Balmain’s  Paint 
Balmosa 

Balneum  Bituminis 
,,  Picis  Carb. 

,,  Potassae  Sulphuratas 
,,  Salinum 

,,  Sulphuratum 

,,  Sulphuris 

Balsam  Canadian 
,,  Copaiba 
,,  Fioraventi 
,,  Gurjunae 
,,  Lanolinatum 
,,  Locatelli 
,,  Peruvianum 
,,  Tolutanum 
,,  Vita  Hoffmanm 
Bamber  Oil 
Bandages 

,,  Rubber 
,,  Elastoplast  . 

Bamsterine 
Baptisia  (Baptisin) 

Barberry 
Barbitalum 

,,  Solubile 
Barbitonum 

,,  Solubile 

Bardana 

Barfoed’s  Reagent 
Barii  Acetas 

Carbonas  .  . 

Chloridum 
Hypophosph. 

Nitras 
Oleas 
Sulphas 

,,  Bulky 
,,  Gelatineux 
Sulphid.  .  . 

See  also  Baryta  Sulph 
Barii  Thiosulph. 

Barium  Meals  .  . 

,,  Water  .  . 

Bariumised  Wool 
Barker’s  Injn.  .  . 

Barley 

Barley  Sugar 
Barmsule 

Barolac  Barium  Sulphate 
Barosma,  var. 

Barthelemy’s  Syringe 
Baryta  Sulphurata 

See  also  Barii  Sulphid.  215 
Basal  Hypnotics:  Avertin 
, ,  , ,  N  embutal 


Pag 

76 


75 


45“ 

45“ 

45if 

14“ 


26:' 


839, 

840. 


86* 
68“ 

6: 
29fr 
29* 
701 
761 
79 
701 

5: 

62  j 
69- 
S3fc 
84C 
69^ 
5e 
57 
801 
571 
25£ 
.  .  267 

267,  439,  44( 
842,  85£ 
.  .  841 

841, 72 
.  .  80f 

.  .  80S 

806,  57,  255 
57,  255 
. .  86; 
.  .  325 

.  .  84( 

.  .  2 1  ( 
.  .  84( 

. .  68; 
.  .  84( 

. .  60: 
216,  2‘ 
.  .  211 


17, 


2H 

21, 


rata  198 


216 


2b 
70 

84 
21 
35 
54 
.  42 

.  27 

.  21 
842,  6 
.  45 


500 


19 


24 

81 


INDEX 
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840 


Name. 

Basal  Hypnotics:  Paraldehyde. 

,,  ,,  Sodium  Amytal 

,,  Metabolic  Rate 
Basham’s  Mixture 
Basic  Alkaloidal  Prepns. 

,,  Fuchsine 
Basil 
Bass  Pills 
Bassia,  var. 

Bassorin  (Lasiosiphon)  Paste 
See  also  Normacol 
Baths,  Artif.  Sea  Water 
,,  Nauheim  and  Salt 

,,  Sod.  Bisulph. 

Battiste 
Battley’s  Llq.  Opii 
Baume  Analgesique  .  . 

,,  de  Fioraventi 

,,  de  Vie  =  Dec.  Aloes  Co. 

,,  Tranquille 
Baxen  Tablets 
Bay  Berries 
,,  Oil  .  . 

,,  Rum 
,,  Salt  .  . 

Bayahuen 
Bayer  “205” 

Bazin’s  Ointment 
Beam’s  Test 
Bearberry  Leaves 

„  Bark  (misnomer) 
Beatol  Tablets 
Bebeeru  Bark 
Beberin  HC1.  and  Sulph. 

Beck’s  Bismuth  Paste  .  . 

Bee  Tincture 
Beech  Tar 

Beecham’s  Cough  Pills .  . 

,,  Lung  Syrup 
Pills 

,,  Powders 
Beechwood  Creosote  .  . 

Beef  Preps. 

,,  and  Malt  Wine  .  . 

,,  Peptone  with  Malt 
,,  Peptonised  Jelly  of 
,,  Tea  Cone. 

Beer 

Beet  Sugar 
Beggiatoa 

Behring’s  Diph.  Antitoxin 
Bela  and  Ondrovich  Iodine  Ab 
sorption  Test 
Belae  Fructus 
Belgian  Glossary 
Belladonna  Leaves 
Plasters 
Pulverata 
,,  Root 
Bell-Ans 

Beltona  Lotion  .  . 

Bemax 
Benacol 

Bence-Jones  Albumose 


Page 
121 
812 
981 
416 
129 
55 
871 
749 
855 
863 


.  .  762 

.  .  772 

.  .  772 

439,  58 
.  .  626 


841 


y  y 
y  y 


.  .  762 

.  .  852 

.313,  526,  609 
.  .  476 

68 

.  .  838 

73 
749 

841 

252 

..  231 

.  .  837 

.  .  697 

.  .  749 

.  .  749 

749 
.  .  749 

376,  444 
.  .  576 

.  .  576 

.  .  660 
.  .  635 

.  .  576 

36 

.  .  749 

.  .  480 

.  .  910 

305 

.  841 

768 
217,  59 
.  218 

217,  60 
217,  60 
749 
749 

593 
350 

308 


Name. 

Bence-Jones  Proteose  .  . 
Bendien’s  Test 
Benedict’s  Tests 
Benger’s  Food  .  . 

,,  Liq.  Pancreaticus 

,,  ,,  Pepticus.. 

Bengue’s  Balsam 
Benne  Oil 
Benzal  Chloride 
Benzaldehyde 

,,  Green 
Benzaldehyde-HCN 
Benzaminae  Lactas 
Benzamine  (HC1.) 

Benzene 


Page 

306 
526 
318 

585 
634 
659 

750 

872 
309 
147,  13 
323 
147 
343,  87,  252 
343,  87 
308,  252 


y  y 


67 

leum 

.  .  178 

694 

Benzidine 

Test 

for  Biood 

in 

132 

Faeces 

. 

•  •  • 

.  .  355 

495 

Benzidine 

Test 

for  Blood 

in 

749 

Urine  .  . 

# 

•  •  • 

.  .  337 

863 

Benzine  .  . 

# 

.  •  • 

309,  656 

72 

Benzinum  Purificatum  .  . 

178 

114 

Benzocaine 

. 

.  .  349 

,  88,  252 

Benzoic  Sulphimide 
a-Benzoin  Oxime  .  . 
Benzoin  Reaction  for  Syphilis .  . 
,,  Siam,  Sumatra 
,,  Varnish 
Benzol 

,,  Capsules 
,,  Chloride 
,,  Mixture.  . 

Benzol-azo-Benzol-azo-^-Naph- 

thol 

Benzoline 
Benzo-Mastiche 
Benzonaphthol 

,,  Varnish 

Benzophenol 
Benzo-Piperaz 
Benzosol 

Benzosulphinidum 

Benzoyl-Chloride 

-Ethyl-dimethyl-amino 
propinol  HC1. 
Glycocoll 
-Hydrate 
-Naphthol 
-Peroxide 
-Pseudo-Tropine 
-Salicin 

-Sulphonic-Imide 
-Tetrameth-di-amino- 


y  y 
y  y 


216 

353 
7,  57 

502 

308 

309 
309 

178 


312 
309,  656 
.  .  866 
.  .  566 

.  .  689 

14 

.  .  695 

.  .  446 

.  .  748 

.  .  309 


350 

8 

6 

566 

9 

342 

875 

748 


eth.-di-meth.-carbinol 
1  :  2 -Benzpyrene 
Benzyl  Acetate  .  . 

Aceto  S  alley  1. 

Alcohol  .  . 

Benzoate 
Bromide 
Carbinol 
Chloride 
Cinnamate 


y  y 
>y 


yy 

yy 


y  y 
yy 


344 

522 

.  .  311 

..  311 

310,  120 
310,  5,  252 
.  .  655 

.  312 

.  .  309 

312 
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Name. 

Page 

Benzyl  “Cinnamic  Ester” 

.  .  310 

,,  di-chloride 

.  .  309 

,,  Morphine  Tart. 

.  .  561 

,,  Succinate 

.  .  311 

Benzylidene  Chloride  .  . 

.  .  309 

Beprochin  and  Compd. 

.  .  744 

Beraneck’s  Tuberculin.  . 

.  .  935 

Berberinae  Carb.,  HC1.,  Phosph., 

Sulph. 

841,  252 

Berberis  var. 

.  .  841 

Berczeller  Process 

.  .  885 

Berginisation 

.  .  178 

Beri-beri  .  .  588,  873, 

1030,  513 

Berkfeld  Filter 

642 

Berlece’s  Solution 

..  1031 

Berna  Milk 

.  .  582 

Bernsteinsaure  (Ac.  Succinic).  .  831 

Besredka  on  Vaccines  per  os 

895,  939 

Beta-Borocaine 

.  .  349 

Betacaine 

.  .  343 

,,  -Borate 

.  .  349 

Beta-Eucaine  Borate 

.  .  349 

„  HC1. 

.  .  343 

,,  Lact. 

.  .  343 

,,  -Naphthol  565,  90 

181,  252 

,,  ,,  Benzoas 

.  .  566 

„  „  Salicyl. 

566,252 

Betaine  HC1. 

6,  252 

Betel 

838,  841 

Betol 

.  .  566 

Betula  Alb. 

.  .  697 

Betula  lenta 

58 

Betulol 

67,  750 

Bhang 

263,  68 

Bial’s  Test 

.  .  326 

Bicreol 

.  .  222 

Biddy 

115,  40 

Bieber’s  Reagent 

167 

Biebrich  Scarlet 

.  .  312 

Bilax  Pills 

.  .  750 

Bilberry 

.  .  869 

Bile  Acids  and  Salts 

.  .  775 

Bile  Beans 

.  .  750 

Bile,  Detectn.  in  Urine 

309 

Bile,  Human,  for  ileus  .  . 

.  .  776 

Bile  Salt  Dextrose  Broth 

.  .  630 

Bilharzia  (and  Therap.  Ind.) 

158 

,  472,  522 

Biliary  Antiseptics 

.  .  451 

,,  Calculi 

315 

Bilirubin 

.  .  309 

f>  Detectn.  in  Faeces 

.  .  354 

Billroth’s  Cambric 

.  .  439 

Biloptin 

.  .  678 

Bilsenkraut  =  Hyoscyamus 

494 

Bimital 

.  .  187 

Biniodide  Lotion,  Solubes 

and 

other  preps. 

464  et  seq. 

„  Soap 

465,  754 

Bi-quinyl 

.  .  238 

Birch,  Sweet 

.  .  58 

,,  Tar 

.  .  697 

,,  White,  Oil  of 

.  .  697 

Bircon  Tablets  .  . 

.  .  722 

Name. 

Pac 

Bird  Lime  (Japanese)  .  . 

.  .  8S 

Birley  Fortified  Phosphorus 

..  75 

Birth  Control 

.  .  72 

Bisciniod 

.  .  22 

Biscuit  Foods 

580,  5S 

Bisedia 

.  .  22 

Bisglucol 

.  .  22 

Bish 

.  .  83 

Bismarck  Brown  G. 

.  .  46 

Bismarsen 

.  .  20 

Bismogenol 

.  .  23 

Bismosal 

.  .  22 

Bismostab 

.  .  22 

Bismurung 

.  .  22 

Bismuth  Metal  for  injn. 

.  .  22 

,,  and  Soamin  .  . 

.  .  23 

,,  in  Syphilis 

222,  23 

223. 


226 


Bismuth!  Acetamino-oxyphenyl 
arsonas 

,,  Alkali  Tartrates 

,,  et  Ammon.  Citr. 

,,  Arsanilas  (Shircore) 

,,  ,,  Suspension 

,,  with  Arsenobenzol 

,,  Arsphenamine  Sul- 

phonate 
,,  Benzoas 

,,  Carbolas 

,,  Carb.  .  . 

„  „  (light)  . 

,,  et  Cerii  Salicyl 

,,  Cinch.  Iodid. 

,,  Citras  .  . 

,,  ,,  Gauze  . 

,,  Colloidal 

,,  Cream  (Bicreol) 

,,  Emetine  Iodide 

,,  Gallas  .  . 

,,  Hydroxide 

,,  Iodophenol 

,,  Meals  .  . 

,,  Mucilago 

,,  /3-Naphtholas  .  . 

,,  Naphtholate  .  . 

,,  Nitras  Cryst.  .  . 

,,  Nucleinas 

,,  Oil-soluble  Salts 

,,  Oleas  .  . 

,,  Oxide  hydrated 

,,  Oxidum 

,,  Oxy benzoas  . . 

,,  Oxybrom. 

,,  Oxycarb. 

,,  Oxychlor. 

,,  Oxyiodid. 

,,  Oxyiodogallas 

,,  Oxynitras 

,,  Oxysalicyl. 

,,  “Panama” 

,,  Pancreatin 

,,  Paraffin  Emulsion 

,,  „  Injection 

„  Paste  (Beck’s) 

Phenas 


18 

23 

22 

23 

23 

19 


20; 

25* 

.  .  '  23- 
223,  6! 

6S 

.  .  231 

.  .  22: 

,  61,  25' 

.  .  22< 

.  .  36- 

. .  22: 
523,  52< 
.  .  23 

228,  6 
2 


223 


232. 


22: 
.  22 
.  23 

.  25 

.  22 
.  27 

.  23 

.  60 
.  22 
.  22 
.  22 
.  22 
.  22 
.  22 
.  22 
61,  25 
.  23 


520, 


)} 


22 

52 

22 

65 

2i 

Tc 

2c 
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Name.  Page 

BismuthiPot.  et  Sod.  Tart.  .  .  235 

,,  ,,  Sterules  .  .  237 

,,  Potass.  Tartrates  .  .  235 

,,  Praecipitatum  .  .  62 

,,  Pyrogallas  .  .  .  .  234 

,,  Salicylas  .  .  229,  61,  254 
,,  Sod.  et  Pot.  Tart.  .  .  235 

Sterules  .  .  .  .  237 

Tart.  Neut.  234,  61 
„  Tart.  Acid  .  .  235 

Subcarbonas  .  .  .  •  223 

Subchloridum  .  .  61 

Subgallas  .  .  233,  61,  254 

Subnitras  .  .  230,  61 

Subsalicyl.  .  .  .  .  229 

,,  Basic  .  .  230 

Sulphocarb.  .  .  .  .  230 

Tannas  .  .  .  •  233 

Tart.  Normal.  .  .  .  238 

Tartras  Solub.  •  235 

Test  Meals  .  .  223,  229 

Tetraiodophenolph- 

thalein  .  .  •  •  679 

Tribromphenas  21,  62,  254 


Bismuthyl 

,,  Tartrates 
Bismutol  Sterules 
Bismutose 
Bisoxyl 

Bistort  and  preps. 
Bistovol 

Bisurated  Magnesia 
Bisuroids 
Bites,  Insect 
Bitter  Apple 

,,  Bush  .  . 

,,  -free  Cascara 
,,  Sweet 
Bitumarine 
Bitumen 
Biuret  Reaction 
Bixae  Folia 
Bixin 

Black  Draught  .  . 

,,  Haw 
,,  Mustard  .  . 

„  Pepper  .  . 

,,  Precipitate 
,,  Wash 

Blackberry,  Norwegian 
Blackwater  Fever 
Bladder  Wrack  .  . 
Blair’s  Pills 
Blair’s  Tooth  Pdr. 
Blanc  de  Baleine 
„  de  Perle  .  . 
Blancard’s  Pill  •  • 
Blanchard’s  Pills 
Blastomycosis 
Blaud’s  Pill 
Bleach,  Stabilished 


222 
.  .  234 

.  .  237 

.  .  233 

.  .  228 
.  .  841 

.  .  187 

.  .  537 

.  .  750 

. .  1030 
.  .  373 

.  .  847 

.  .  275 

.  .  884 

.  .  297 

297 

.303,  363,  535 
.  .  464 

.  .  464 

.  .  884 

487,  891 

..194 
..  184 

.  .  458 

.  .  475 

.  .  880 
730,  1031,  514 
.  .  855 

.  .  750 

.  .  249 

.  .  847 

.  .  228 
..  417 

.  .  750 

1032,  516 
.  .  411 

66 


Bleaching  Agents  41, 24,  25,  66,  74, 454 


99 

99 


in  Flour 
Powder 


Name.  Page 

Bleeding  Time  .  .  .  .  .  .  344 

Blepharis  Capensis  .  .  .  .  841 

Blighia  Sapida  .  .  .  .  .  .  842 

Bliss’  Cure  .  .  .  .  .  .  710 

Blistering  Fly  .  .  .  .  264  et  seq. 

,,  Liquid  .  .  .  .  266 

Blood  Agar  .  .  .  .  563,  630 

,,  Alkali  Reserve  of  .  .  34? 

,,  B.  tuberculosis  in  .  .  613 

,,  Benzidine  Test  .  .  .  .  337 

,,  Calcium  in  .  .  253,  348 

,,  Carbon  Monoxide  in  .  .  656 

,,  Coagulability  of  250,  344 

,,  Colour  Index  .  .  .  .  340 

,,  Corpuscles  .  .  .  .  336 

,,  ,,  Detn.  of  .  .  339 

,,  Detctn.  of  on  Clothing  338 
,,  Donors  .  .  .  .  .  .  987 

,,  in  Faeces  .  .  .  .  •  •  355 

,,  Groups  .  .  .  .  987,345 

,,  Guaiacum  Test  .  .  .  .  338 

,,  Haemoglobin  Detn.  .  .  339 

,,  Hyd.  Ion  Concentn.  .  .  346 

,,  Leucocyte  Count  .  .  340 

,,  Platelets,  Enumeration  of  344 
,,  Potassium  Content  of  .  .  348 

,,  Precipitin  Test  .  .  .  .  336 

Pressure  150,  409,  573,  775, 
’  1033 


454 
66,  488 


,,  “Purifiers” 

,,  Root 
,,  Serum 

”  ”  if6?161’  " 

„  ,,  Medium 

,,  Staining  .. 

,,  Sugar  Estimation 
See  also  Insulin 
,,  Tests  for 
„  Transfusion 
,,  Urea  Estn. 

,,  Uric  Acid  in 
,,  in  Urine  .  . 

,,  Volume 
Blosser’s  Remedy 
Blue  Gum  Tree  (Eucalypt.) 
Blue,  Isamine 
,,  Methylene 
„  Night 
„  Paint 
,,  Patent  A  .  . 

„  KM  .  •• 

,,  Unction 
Blueberry 
Boas’  Test 
Bodo  Caudatus 
Boeck’s  Lotion  and  Liniment 
Bog  Moss 

Bogbean  •  •  . 

Bohadschia  Aphrodisiaca 
Bohme’s  Indol  Test 
Boldoa  Fragans 
Boletus  Laricus 
Bolus  Alba 
Bonain’s  “Mixture 


_  5  9 


881 

881 

630 

630 

630 

341 

349 

336 

987 

328 

347 

337 

345 

710 

609 

674 

325 

325 

324 

325 

456 

457 
869 
359 
301 
700 
777 
867 
852 
479 
842 
833 
137 
334 
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Name. 

Page 

Name. 

Pagi 

Bonduc  Nut 

842 

Brain  Extract 

.  .  949 

Bon  Voyage 

38 

Bran 

.  .  45S 

,,  ,,  Tabs.  .  . 

38 

Brand’s  Meat  Juice 

. .  57e 

Bone  Marrow  Extract,  Red 

948 

,,  Nutrient  Pdr.  .  . 

.  .  577 

Bonjean’s  Ergotin 

404 

Brandish’s  Solution 

.  .  702 

Bonney  and  Browning’s  Violet 

Brandreth  Pills 

.  .  75C 

and  Green 

324,  650 

Brandy 

113,  36 

Boracite 

,  , 

12 

Brass  Oil,  Paste  and  Picric 

383,  384 

Borage 

500, 

888 

Brassica  var. 

.  .  756 

Borated  Hydrogen  Peroxide 

#  , 

489 

Braxy 

.  .  558 

Borax  .  .  .  .  .  .  12,  6, 

460 

Bread  and  Flour 

.  .  4501 

Borchardt’s  Test 

#  # 

324 

,,  Standard 

.  .  451 

Bordeaux  Acid  .  . 

•  # 

463 

,,  Starchless 

.  .  585 

„  Bx . 

#  . 

313 

,,  Vitamin  B  in 

.  .  453 

,,  Powder 

23 

,,  Wholemeal  v.  White 

.  .  453 

Bordet-Gengou  Reaction 

,  . 

598 

,,  Yeast  used  for  making 

.  .  454 

Boric  Acid  .  .  9,  6, 

447, 

460 

Breast  Feeding 

.  .  582: 

,,  ,,  Lotion  .  . 

11 

Bredig’s  Process 

.  .  363 

,,  ,,  in  Milk 

425 

Brestol 

.  .  580 

,,  ,,  and  Starch  Powder 

Brevifolin 

.  .  752 

and  with  Zinc 

824 

Brevium 

.  .  681 

,,  Cream 

#  # 

11 

Brilliant  Green  .  .  .  .  324,  55,  652 

,,  Gauze,  Lint  and  Wool 

.  # 

9,  6 

,,  ,,  Isolation  Method  618 

,,  Petroleum  Jelly  .  . 

11 

,,  ,,  Ointments 

.  .  325 

Borneol-isovalerianate  .  . 

#  . 

820 

,,  Yellow 

464 

Borneol  Salicyl..  . 

,  , 

68 

Brill’s  Disease 

622 

Borocaine 

129, 

348 

British  Spas 

Broadbent’s  Mixture  .  . 

498-508 

Borovertin 

452 

.  .  733 

Borrel’s  Blue 

570, 

608 

Brom-Albumen 

.  .  240 

Borrelia  recurrentis 

,  , 

586 

Bromal  Hydrate 

239,  254 

Botany  Bay  Kino 

,  . 

853 

Bromeikon 

.  .  679 

Botelho  Reaction 

,  , 

528 

Bromelin 

.  .  836 

Botol  Tablets 

357 

Brometone 

241,  254 

Bottle  Bacillus  .  . 

,  , 

509 

Bromides,  Estn.  of 

10  et  seq. 

Botulism  and  Antitoxin  1034,  516 

Bromidia 

281,  750 

,,  Symptoms 

Bouchard’s  Remedy 

518 

Bromine  Fluorescein  Test  for.  .  10 

,  , 

39 

,,  as  Lung  Irritant 

.  .  654 

Bougies 

267, 

793 

,,  in  Org.  Comps.,  libera- 

,,  Argenti  Proteinas 

,  , 

172 

tion  of 

78 

,,  Aural  .  . 

793 

,,  Sterules 

.  .  239 

,,  Cocaina 

334 

Brominol  (10%) 

.  .  240 

,,  Cocaine 

334 

(33%) 

.  .  239 

,,  Copper  Oleate 

#  # 

598 

,,  Mixture 

.  .  240 

,,  Cotarnine  HC1. 

#  . 

568 

Brom-iso-valerianyl-urea 

813,  254 

,,  Eucalyptus  Oil 

,  , 

502 

Bromival 

.  .  820 

„  and 

Iodoform 

502 

Bromoacetone 

Bromobenzvl  Cyanide  .  . 

654,  655 
.  .  655 

,,  Leistikow’s 

,  , 

172 

Bromocarpin 

.  .  688 

,,  Mercurome 

#  # 

480 

Bromocresol  Green 

219 

,,  Neisser’s 

#  . 

172 

,,  Purple 

219;  618 

,,  Orthoform 

,  , 

344 

Bromodiethyl-Acetyl-Urea 

.  .  810 

,,  Potass.  Permang. 

,  , 

548 

Bromoform 

240,254 

,,  Proflavine 

,  , 

304 

Bromol 

20 

,,  Silver  Nitrate  .  . 

•  , 

169 

Bromophenol  Blue 

.  .  219 

,,  Stypticin 

.  . 

568 

Bromo-protein 

.  .  240 

Urethral  with  Cacao 

Bromo-Ray 

.  .  679 

Butter 

,  , 

793 

Bromothyinol  Blue 

.  .  220 

,,  Urethral  Gelatin 

#  , 

793 

Bromphenobis 

21 

,,  Zinc  Permang. 

.  # 

548 

,,  Gauze  .  . 

21 

Bouleau,  Huile  de 

,  , 

697 

Brompton  Blacks 

.  .  857 

Bourdaine 

#  # 

855 

Bromsulphthalein 

.  .  313 

Bovril 

576 

Bromum 

.  .  239 

Bow’s  Liniment 

750 

Bromural 

.  .  813 

Box’s  Pills 

.  . 

750 

,,  Tablets 

,.  814 

' 
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Page 

Name. 

Page 

Bronamalt 

543 

Butyric  Ether 

. .  836 

Bronchial  Asthma,  Peptone  in 

662 

Buty  rosp  ermum 

.  .  884 

Bronchiectasis,  Iodinol  and 

Buxine 

.  .  841 

Lipiodol  in 

515 

Bynin  (et  Amara),  2  to  4  dr. 

.  .  542 

Bronchitis,  Vaccines  in 

902 

Byno-Eugastrol 

.  .  965 

(See  also  Therap.  Ind.) 

Byno-Lecithin 

.  .  532 

Bronchoscopic  Insufflation 

223 

Bynoplasma 

.  .  964 

Brooke’s  Ointment 

599 

Bynotone 

.  .  948 

Broom 

Broth,  Nutrient 
„  Trypsin 
Brownian  Movement  .  . 
Brown’s  Bronchial  Troches 
Brucea  Sumatrana 
Brucella  Abortus 
,,  Melitensis 
Brucine  and  Salts 
Bryone  (Jalap) 

Bryonia  (var.) 

Bryony 
Buba 
Buchu 
Buckbean 
Buckthorn 

Buffer  Solutions  and  Salts 
Bugloss 
Bugs,  to  kill 
Bulbocapnine 

Bulgarian  Bacillus  52  et 

Burdock 

Burgess’  Ointment  and  Pills 
Burgi’s  Theory 
Burgundy 

,,  Pitch.  . 

,,  Powder 
Burnet,  Great  =  Sanguisorba  oft 
Burney  Yeo’s  Catarrh  Mist.  . 
,,  ,,  Chlorine  and  Qui 

nine  Mixture 
Burns,  Paraffin  Treatment 
,,  Picric  Acid  for  .  . 

,,  Tannin  for 

See  also  1035,  1036 
Burow’s  Solution 
Burri’s  Ink  Method 
Busserole 

Butcher’s  Broom  Tar 
Buteae  Gummi  .  . 

,,  Semina 

Butol  Emulsion 
Butter  Analysis  .  . 

,,  of  Antimony 
,,  B.  tuberculosis  in 

,,  Fat  in  Margarine 

„  Nut  .  . 

,,  of  Orris 
,,  Vitamin  content  of 
Buttercloth 
Buttermilk 

Butyl  Acetate,  Normal 

,,  Alcohol,  Normal.  . 
Butyl-Choral  Hydrate  .  .  242, 

Butyl-Ethyl-Malonyl-Urea 

Butyn 


886 

631 
535 

362 
750 

842 

624 
624 

842 
861 
842 
842 
564 
842,  62 
867 
855 
226 
852 
74,  13 
842 
seq.,  16 
863 


54 


76, 


751 

563 

36 

696 
23 

881 

145 

731 

650 

56 

88 

135 

595 

838 

697 
862 
842 
595 
436 

46 

439 

438 
861 
861 

439 
439 
,  16 

2 

39 

256 

811 

354 


C 

C.E . 

Caapi 

Cabalonga  de  Tabasco  .  . 
Cacao  and  Cacao  Butter 
Cachets 

Cachets,  Oxyquinotheine 
Cacodyl  Oxide 
Cacodyle 

„  _  “New” 

Cacodyliacol 
Cactina  Pellets 
Cactus 
Cadaverine 
Cadmium  Sulphate 
Cadum  Ointment 
Caesalpinia  Bonducella  .  . 
Caesium  Compds. 
Caffeina 
Caffeinae 


Citras.  . 

„  Eff.  . 

,,  Di-iodo-hyd  . 

„  HBr.  .  . 

HC1  . 

,,  Hydriodid.  . 

,,  Salicylas 

,,  Sodii  Iodid.  . 

,,  Sodio-Benz.  . 

,,  Sodio-Sal. 

,,  Tannas 

,,  Tri-Iodid. 

,,  Valeri  anas 

Caffeine-Chloral 
Cajuput  .  . 

Cajuputol 
Calabar  Bean 
Calamina  Praep. 

Cal-Bis-Nate 
Calcidin  .  . 

Calciferol 

Calcii  Acetylsalicylas  .  . 

,,  Bromidum 
,,  Cacodylas 
,,  Carb.  Praecip. 

,,  Chloridum  •  • 
as  haemostatic 
,,  Cynamidum 
,,  Fluoridum 
Formas 
Gluconas.  . 

in  Cancer 

Gl’ycerophosphas 

Solubihs 


285 
842 
596 
796 
690 
248 
180 
180 
183 
181 
847 
847 
467 
50 
750 
842 
880 

244,  63,  256 

245,  63,  256 

.  .  245 

.  .  247 

246,  64 
.  .  246 

.  .  246 

.  .  246 

.  .  248 

246,  63,  256 

246,  63,  256 

63 

.  .  247 

.  .  247 

.  .  247 

.  .  843 

.  .  610 
.  .  684 

824,  203 
.  .  750 

.  .  255 

589,  386 
72,  4,  256 
239,  10 
.  .  180 
249,  65 
249,  11 
.  .  252 

13,  66 
.  .  830 

.  .  32,  8 
.  .  257 

.  .  532 

33,  8,  256 
34 
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Name. 

Calcii  Guaiacol-Sulphonat. 

,,  Hippuras.. 

,,  Hydras 

See  also  Calcii  Hydrox.  66 
,,  Hypochlor.  (Chlorinat.) 
,,  Hypophosphis  .  . 

Iodas  and  Preps. 


Page 

447 

9 

257 


41 

683,  14 
830 


49, 


255,  9 
516 
619 

250,  16,256 


54 


Iodidum 
Iodobehenas 
Iodo-Ricinoleas 
Lactas 

,,  Recens 
Lactophosphas  .  . 

Laevulinas 
Margosas.  . 

Monosaccharate  .  . 
(3-Naphtholsulphonas 
Oleas 

,,  Colloidal  .  . 

,,  Oxidum  .  . 

Permanganas 
Peroxid. 

Phosphas 

Acidus 
Di-Acid 
Di-basic  .  . 

Monoacid  .  . 

Monobasic 
Saccharas 
,,  Sodii  Lact. 

,,  Sulphas  .  . 

„  „  _  Exsic . 

,,  Sulphid. 

See  also  Calx  Sulphurata  198 
,,  Sulphis  .  .  .  .  .  .  687 

,,  Sulphurat.  Sol.  ..  259,  198 


50 

51 
257 
839 
256 
308 
601 
364 

66 
8,  760 

255 
255,  20 

256 
256 
256 
256 
256 

256,  256 
51,  16,  256 
258,  455 
23 

.  .  258 


Superoxidum 
Calcinol 


Calcium 


of 


Acid  Phosphate 
Arsenite 
Carbide 
Colloidal 

Deficiency  and  Para 
thyroid 

Detectn.  and  Detn. 
Detn.  in  Blood 
Diuretin 
Gluconate 
Hydride 
Pectate.  . 

Sandoz 

Calculi 

Calendula 

Calf  Lymph,  Glycerinated,  etc. 

Calgon 

Caliche 

Calico  Bandage  .  . 

California  Syrup  of  Figs 
,,  Disease  .  . 
Calmette-Guerin  on  Vaccina¬ 
tion  of  Newborn 


255 

830 

65 

457 

49 

66 

364 


986 

218 

348 

798 

257 

174 

445 

257 

314 

843 

940 

21 

130 

138 

751 

516 


933 


Name. 

Calomel 


474. 


Pag 
47 

12 

.  .  '  47 

.  .  74 

365,  36 


843. 


33 

27 

65 

25 

114 

35- 


Cream,  Lambkin 
,,  Duret’s 

,,  Ointment 

Calorex  Glass 
Calorie  Values  of  Food 
Calorific  Fluid  .  . 

,,  Wool 

Calot’s  Creosoted  Oils  .  . 

Calox 

Calumbae  Radix 
Calvert’s  Method  of  Sugar  Estn 
Calx  Chlorinata.  . 

,,  Sulphurata 
Cambogia 
Cambric,  Oiled  .  . 

Camphine 
Camphoid 
Campho-Phenique 
Camphor  (and  artif.) 

Camphor  Ball  .  .  .  .  .  .  26C 

,,  Essential  Oil  of  259,  6« 

,,  Liniment  .  .  261,  6a 

,,  Monobrom.  .  .  262,  25£ 

,,  Oil,  Brown  .  .  .  .  6E 

„  „  White  .  .  .  .  6E 

,,  Salicylate  .  .  .  .  261 

Synthetic  .  .  260,  61 


41,  6* 
258,  19 
.  .  84: 

5 

.  .  69 

.  .  36 

.  .  20C 

259,  67,  12? 


Calomel 


Cream 


473,  124 
.  .  475 


Camphorated  Carbolic  Acid  .  . 

,,  Chalk 

,,  Chloroform 

„  Wool 

Camphre  de  Persil 
Canada  Balsam,  Xylol,  etc. 
Canadian  Hemp  Root 
Cancer  .  . 

,,  Antiserum 
,,  Arsenic  and 
,,  Bendien’s  Test.  . 

,,  „  ,,  Cronin- 

Lowe  Modification  .  . 

,,  1  :  2-Benzpyrene 

,,  Betel-chewing  .  . 

,,  Botelho  Reaction 

,,  Butyric  Acid  in 

,;  Calcium  Gluconate  in  .  . 

,,  Cell 

,,  Chemical  Irritants 

,,  Chemotherapy  .  . 

,,  Chloracetic  Acid  in  .  . 

,,  Coley’s  Fluid  .  . 

,,  Colloidal  Lead  Selenide 

,,  Constitutional  Disease 

,,  Death  Rate 

,,  Diagnosis 

,,  Diet  and 

,,  Duration 

,,  Epidemiology  .  . 

,,  Fichera’s  Therapy 

,,  Fluorescein  in  .  .  672, 

,,  Gene  Mutation  Theory 

,,  Gye’s  Work 

,,  Incidence  .  .  .  . 

,,  Infection  and  .  . 

..  Irritants.. 


16 

26( 

28( 

261 

16; 

51 

831 

51! 

52! 

52 

521 


52 

52 

52 

52 

53 
53 
52 

52 

53 
53 
53 
53 

52 

53 
52 

52 

53 
53 
53 
52 


52 


51 

52 
52 
52 
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Capsicin 
Capsicum 

„  Oleoresin  of 
,,  Tissue 

„  Wool 

Capsogen 

Caps.  Allyl  Sulphid. 

,,  Ammon.  Quin. 

,,  Amyl  Nitrite 
3,  Amyl  Salicyl. 

,,  Amylene  Hydrate 
,,  Apiol 
„  „  Ergotin 

,,  Arsamin  .  . 

„  „  c.  Blaud 

»  M  c-  Quimn 
,,  Benzol 
,,  Benzyl  Benz; 


133,  843 
.  .  264 

.  .  263 

263,  68 

263,  843 
.  .  518 

.  .  447 

265,  69,  256 

264,  89 
258 
267 
868 
841 
843 
345 
843 
182 

747 

748 
70 

269 
269,  69 

70 

271,  118 

270 

271 

834 
733 
149 

68 

835 

164 

1 65 
185 
185 
185 
309 
311 


FIGURES  IN  HEAVY  TYPE,  e, 

Name.  Page 

Cancer,  Lactic  Acid  Theory  ..  525 

,,  Lead  Therapy  .  .  366,  531 

,,  Mule  Spinners’  .  .  521 

,,  Occupational  .  .  .  .  523 

,,  Paraffin  and  .  .  .  .  521 

,,  Predisposing  Causes  .  .  533 

,,  Protists  and  .  .  .  .  526 

,,  Radioactive  Selenium 

Colloid  .  .  .  .  531 

,,  Radium  Therapy  .  .  713 

,,  Snake  Venom  Therapy  530 

,,  Sodium  Oleate  in  753,  532 

,,  Spectrophotometric  Test  527 

,,  Statistics  .  .  .  .  533 

,,  Sulphur-Selenium  Colloid  531 

,,  Susman’s  Method  .  .  530 

,,  Tar  and .  .  .  .  .  .  522 

,,  Tissue  Extract  Therapy  530 

,,  Treatment  .  .  .  .  529 

,,  Urea  in  .  .  .  .  .  .  532 

,,  Virus  Theory  .  .  .  .  519 

,,  Warburg’s  Theory  .  .  525 

,,  X-Ray  Therapy  ..  713 

,,  Young-Glover  Organism  520 

Candle  Nut  Oil .  .  .  .  .  .  863 

Cane  Sugar  .  .  .  .  749,  95,  290 

Canella  Alba 
Cannabin  Tannate 
Cannabinol 
Cannabis  Indica 
,,  Sativa.  . 

Canned  food  poisoning 
,,  Fruits  .  . 

Cantharidinum  .  . 

Cantharis 

Canton’s  Phosphorus 
Caoutchouc  and  Liquor 
Cape  Geranium.  . 

,,  Gooseberry 
Capillaire 

Capillary  Resistance  Test 
Capillus  Veneris 
Capps’  Method  .  . 

Caprokol 

„  Solution 
Capsaicin 


yy 

yy 


g.  100,  REFER  TO  VOL.  II. 

Name. 

Caps.  Benzyl  Succ.  c.  Papav.  . 
Blaud  Pill  (and  comps.). 
Brometone 
Brominol,  33%  .  . 
Bromoform 
Calc.  Iodoricinoleate 
,,  Permang.  .  . 

Carbol.  Acid 
Cascara  (mild)  .  . 

„  (strong) 

,,  (mild)  c.  Euony 
min  .  . 

Castor  Oil  (and  Co.) 
Celery  Oil 
Chaulmoogra  Oil 
Chemical  Food  .  . 
Chloretone 
Chlorodyne 
Chloroform 
Chloromorph.  Sol. 
Cinnamic  Aldehyde 
Cinnamon  Ol.  c.  Quin.  . 
Cinnoxyl 
Cod-liver  Oil 

,,  ,,  c.  Creosote 

Codein  c.  Ext.  Cannabis 
Codeinae  et  Valerianae 
Comp. 

Colchicine  Salicyl. 

Copaiba  .  . 

,,  c.  Cubeb  Ol. 

,,  c.  Santal 

Creocarb  .  . 

Creosotnl 
Creosote 
Creosote  Valer. 

Cubeb  Oil 

,,  c.  Santal  Oil 
Cyllin 

Damiana  Ext. 

Easton  Syrup  et  c.  Arsen. 
Ergot  and  Apiol 
Ergotin 
Erigeron  Oil 
Ethylene  Bromide 
Ethyl  Chlor.  (Spray  form) 
also  Tubes  (local) 

Ethyl  Iodid.  and  Co. 

Ext.  Filicis  Liq. 

Fel  Bovinum 
Ferri  Carb.  Sacch. 

,,  Glycerophos.  Co. 

,,  Iodid. 

Filix  Mas  Ext. 

Formalised  Gelatin 
Formidin 
Gelatin 
Glutoid 
Glyceroph. 

Guaiacol  .  • 

Carb. 

c.  Cod-liver  Oil 
c.  Iodoform 
Guaiacum  Resin 


y  y 
yy 


y  y 
yy 


yy 

yy 

yy 


Page 

312 

412 

241 

240 

240 

619 

548 

19 

274 

274 

274 

617 

165 

603 

418 
244 
287 
286 
286 
828 
296 
312 
612 
612 
355 

355 

359 

621 

621 

621 

378 

379 
378 

380 
850 
621 

29 

852 

419 
165 
404 

853 
833 

106 

108 

422 

410 

411 
34 

419 

422 

690 

503 

690 

690 

36 

445 

446 
445 
445 
444 
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Name. 

Pac 

Caps.  Gynocardia  (Chaulmoogra) 

603 

Caraway 

845,  7 

y  y 

Haemoglobin 

577 

Carbamide 

.  .  8C 

y  y 

Hypnone 

827 

Carbarsone 

.  .  IS 

y  y 

Ichthosulphol,  Amm.,  or 

Carbasus  Absorbens 

.  .  11 

Lith. 

498 

,,  Chloraminae  .  . 

7 

y  y 

Iodicin 

619 

,,  Hydrarg.  et  Zinc. 

y  y 

Iodinol  25% 

514 

Cyanid.  .  . 

.  .  12 

i  y 

Iron  Carb.  Sacch. 

411 

,,  Iodoformi 

7 

/  y 

Izal  (and  with  Cod-liver 

,,  Trinitrophenolis 

IE 

Oil  . 

30 

Carbazole  Antimony  Compds. 

.  .  16 

y  y 

Kerol 

30 

Carbo  Animalis  and  Ligni 

843.  7 

y  y 

Lecithin 

531 

Carbohydrates  .  .  586,  362,  36 

y  y 

Male  Fern  Ext. 

422 

Carbol-Fuchsine  Solution 

.  .  61 

y  y 

Menthol  Paraffin 

550 

Carbolic  Acid 

.  .  13,  9 

y  y 

Methyl-Aspriodine 

81 

,,  ,,  Lotion 

1 

y  y 

Meth.  Blue 

325 

,,  ,,  Tests  to  distinguish  9 

y  y 

Myrtol . 

869 

,,  Coefficient 

64 

y  y 

Nisbet’s  Specific 

620 

,,  Gauze 

1 

y  y 

Nitrite  of  Amyl  (Sterules) 

149 

„  Oil 

1 

y  y 

Nitroglycerin 

571 

Carbolised  Almond  Oil 

1 

y  y 

Ol.  Allii 

834 

,,  Camphor 

1 

y  y 

,,  Apii  Graveolens 

165 

,,  Glycerin 

.  .  43 

y  y 

,,  Cedri  Atlant. 

846 

,,  Iodine  Sol.  .  . 

1 

y  y 

,,  Chaulmoogra 

603 

,,  Meth.  Blue  .  . 

.  .  61 

y  ♦ 

,,  Elliott 

872 

,,  Olive  Oil 

1 

y  y 

,,  Gaultheria  .  . 

66 

,,  Resin 

1 

y  y 

,,  Turpentine 

691 

,,  Smelling  Salts 

1 

y  y 

Oleic  Acid 

598 

„  Wool 

1 

y  y 

Olive  Oil 

616 

Carbon  Bisulphide 

844,  7 

y  y 

Ovomammoid 

954 

,,  „  Lamp 

.  .  73 

y  y 

Ox  Bile 

410 

,,  Dichloride 

.  .  29 

y  y 

Papaveris 

622 

,,  Dioxide  .  .  22, 

70,  46 

y  y 

Paraffagar 

654 

,,  Monoxide 

.  .  87 

y  y 

Paraffin  (for  Catheters) 

654 

,,  ,,  Method 

for 

y  y 

Paraldehyde 

121 

Dtn.  of  Haemoglobin  33 

y  y 

Phenalgin 

3 

,,  Monoxide  Poisoning 

.  .  65 

y  y 

Phosphorated  Oil 

680 

,,  Number  of  Soaps 

.  .  19 

y  y 

Potass.  Iodide 

709 

,,  Tetrachloride  .  . 

.  .  27 

y  y 

Potass.  Permang. 

545 

,,  ,,  Gas  Mix 

- 

y  y 

Quin.  Salicyl. 

728 

tures 

.  .  65 

y  y 

Sahli’s 

690 

,,  ,,  Iodised 

.  .  27 

9  y 

Salol 

75 

Carbonate  Titrations 

.  .  22 

y  y 

Santal  Oil 

620 

Carbonic  Anhydride 

2 

y  y 

,,  ,,  c.  Methylene 

,,  Snow 

2 

Blue 

620 

Carbonised  Cotton 

.  .  44 

y  y 

Santalol 

620 

Carbonite 

.  .  57 

y  y 

,,  c.  Methyl  Salicyl. 

620 

Carbonyl  Chloride 

805,  65 

y  ) 

Savaresse 

620 

Carbromalum 

810,  25 

y  y 

Sod.  Chaulmoograte  “A.” 

604 

Carburetted  Water  Gas 

.  .  65 

y  y 

Sodium  Oleate  .  . 

753 

Carcinoma  ( see  Cancer,  519) 

y  y 

,,  ,,  Co.  .  . 

753 

Cardamomi  Semina 

844,  7 

y  y 

Sulphonal 

787 

Cardiazol 

.  .  26 

y  y 

Syr.  Easton  (et  c.  Arsen.) 

419 

Cardiazol-Ephedrine 

.  .  26 

y  f 

,,  Fe.  Iodid.  .  . 

416 

Carduus  Benedictus 

.  .  84 

y  y 

,,  Fe.  Phos.  Co. 

418 

Carica  Papaya  .  . 

.  .  64 

y  y 

Terebene 

795 

Carlsbad  Salt,  True  and  Artif.  11 

y  y 

Terpinol 

795 

Carmalum 

.  .  84 

y  y 

Turpentine 

691 

Carmarole  Tablets 

.  .  75 

%  % 

Valerianatum  Co. 

736 

Carmeliter  Geist 

.  .  86 

Capsuloids 

751 

Carmine  .  . 

844,  £ 

“Capsungs”  Hydrarg.  Oleat.  Ung. 

599 

,,  Fibrin 

. .  n 

,,  Protargol  Ointment 

171 

Carmoisine 

.  .  46 

,,  Ung.  Prophylaxis.  . 

458 

Carnotite 

67 

Captol 

280 

Carnrick’s  Peptonoids  .  . 

660,  75 

INDEX 
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Page 

S-Carotene 

.  .  371 

,,  Internat.  Standard.  .  369 

Carotenes 

587,  372 

Carrageen 

.  .  848 

Carrel-Dakin  Treatment 

44 

Carron  Oil 

.  .  257 

Carter’s  Little  Iron  Pills 

.  .  751 

,,  ,,  Liver  Pills 

.  .  751 

,,  ,,  Nerve  Pills 

.  .  751 

Carui  Fructus 

845,  71 

Carum  Copticum 

.  .  799 

,,  Petroselinum 

.  .  164 

Carvacrol 

.  .  873 

Carvonum  .  .  836,  845,  44,  71 

Caryophyllum 

845,  71 

Casca  Bark 

.  .  853 

Cascagar.  . 

.  .  274 

Cascara  .  . 

274,  73 

,,  Bitter-free 

.  .  275 

,,  Caps. 

.  .  274 

,,  Cultivation,  Substitutes, 

Wood 

73 

,,  Jelly 

.  .  274 

,,  Pastils 

.  .  276 

Cascarets 

.  .  751 

Cascarilla,  Cascarillin  .  . 

.  .  845 

Casein 

583,  399 

,,  Bread 

.  .  585 

,,  Factor 

.  .  382 

Caseinogen 

.  .  583 

Cashew  Nut 

.  .  836 

Casse  en  Batues 

.  .  846 

Cassell’s  Instant  Relief.  . 

.  .  751 

„  Tablets.  . 

.  .  751 

Cassia  Acutifolia,  Angustifolia.  .  883 

,,  Fistula  and  Pulp 

.  .  846 

,,  Fructus  .  . 

.  .  846 

,,  Oil  of 

85 

Castanea  vesca 

.  .  832 

Castela  Nicholsoni 

.  .  847 

Castellani’s  Antimon.  Tartrate 

Injection 

.  .  157 

,,  Fuchsine  Paint 

.  .  320 

,,  Ointment  .  . 

.  .  747 

,,  Tetra  Vaccines 

.  .  938 

Castile  Soap 

.  .  192 

Castor  Oil 

616,  120 

..  Powders 

.  .  619 

,,  Solutions  of  Alkaloids  617 

Castoreum 

.  .  846 

Casts,  Cellular  .  . 

315 

,,  Hyaline  .  . 

.  .  316 

„  Urinary 

...  315 

Casumen 

584 

Catadyn  Water  Sterilisation 

.  .  488 

Catalase  .  . 

.  .  294 

Cataplasma  Kaolini 

435 

,,  Salicyl.  Co. 

435 

Catarrh  .  .  .  . 

..  1038 

,,  Vaccines  for 

903,  904 

Catechins 

91 

Catechol 

91 

Catechu  .  . 

26 

,,  Nigrum 

846,  26 

Name. 

Catechu,  Pallidum 
Catgut 

,,  Absorbable 
,,  Ligatures 
,,  M.  R.  C.  Report  on 
,,  Peppermint  Oil  for 

,,  Picric  Method  .  . 

Catha 


Page 
.  846 

.  532 

.  533 

.  532 

.  533 

.  533 

.  533 

.  .  845 

,,  Cocoa  Milk  .  .  .  .  845 

,,  Milk  and  Glyceroph.  .  .  845 

,,  Phenolphthalein  EfF.  .  .  845 

Cathcart  and  Murray  Scale  .  .  366 

Catheter  Oil  ..  ..  ..  17 

,,  Lubricant  .  .  17,  460,  652 
,,  ,,  Adrenalin  .  .  973 

,,  Surgical  Lubricant  .  .  17 

Catheters  .  .  .  .  . .  267 

Cat’s  Hair  .  .  .  .  .  .  854 

„  Tail  . 853 

Cattle  Diseases,  Rept.  of  Hop¬ 
kins’  Committee  .  .  .  .  410 

Caulophyllin  .  .  .  .  .  .  846 

Caustic,  Barii  .  .  .  .  .  .  215 

,,  Mitigated  and  Tough.  .  169 

,,  Potash  .  .  .  .  . .  702 

,,  Zinci  Chloridi  .  .  821 

Cavendish  Moss  .  .  .  .  778 

Cebada  Germinada  .  .  .  .  540 

Cedar  Wood  Oil  .  .  846,  153 

Cedrene  .  .  .  .  .  .  .  .  646 

Cedrol  .  .  .• .  .  .  •  •  846 

Cedrus  Atlantica  .  .  .  .  846 

Celandine  .  .  .  •  •  •  847 

,,  Lesser  .  .  .  .  878 

Celanese .  .  ..  ••  442,118 

Celerina  .  .  .  .  •  •  •  •  248 

P glpry  ,  .  .  .  .  .  165 

Cellafine.  .  . 439 

Cellophane  .  .  .  •  •  •  439 

Cellulase.  .  .  .  •  •  •  •  294 

Celluloid  .  .  •  •  •  •  861 

,,  Splints  and  Plates  .  .  361 

Cellulose  Acetate  ..  442,118 

,,  ,,  Solvents  ..  120 

,,  Products  .  .  •  •  439 

,,  Wadding  and  Tissue  439,  1 18 
Cellulosum  Ligni  .  .  •  •  1 1 8 

See  also  Cellulose  Wadding  439 


Celmetz 

Celmo 

Cement,  Portland 
Ceno  Milk  Spring 
Cephaeline  (and  HC1.) 
Cephaelis  Ipecac. 

Cera  Alba,  Flava 
,,  Aseptica  .  . 
Cerasin  Red 
Ceratum 

Galeni 

”  Nucistas 

”  Petrolei 

’’  Resinae 

Cerebos  Salt 
Cerebral  Extract 


751 
.  .  751 

.  .  139 

.  .  589 

.  .  530 

.  .  517 

846,  73 
.  .  846 

.  .  312 

.  .  650 

.  .  872 

.  .  868 
.  .  650 

.  .  878 

.  .  763 

.  .  949 
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Name.  Page 

Cerebrospinal  Fever  .  .  904,  534 

“Carriers”  .  .  906 

Epidemiology  535 
Treatment  906, 1039 


Fluid 


Chlorides  Detn. 
Colloidal  Gold 
Test.  . 

Globulin  Detctn. 
Total  Protein 
Detn. 

Urea  Detn. 


Cereoli  vide  Bougies. 

Ceresin  .  .  .  .  .  .  .  .  649 

Cereus,  Night-blooming  .  .  847 

Cerevisiae  Ferment.  .  .  .  .  276 

Cerii  Oxalas  .  .  .  .  .  .  847 

,,  Sulphocarb.  .  .  .  .  847 

Certified  Milk  .  .  .  .  .  .  406 

Cerussa  .  .  .  .  .  .  .  .  700 

Cetaceum  .  .  .  .  847,  74 

Cetraria  .  .  .  .  .  .  .  .  847 

Cetyl  Alcohol  (and  Palmitate).  .  847 

Cevadilla  Seeds,  Cevadine  .  .  891 

Ceyssatite  .  .  .  .  .  .  139 

Chagas’  disease  .  .  .  .  .  .  606 

Chalk,  Camphorated  .  .  .  .  260 

,,  Mixture.  .  .  .  .  .  249 

Chalk’s  Bottles  .  .  .  .  .  .  208 

Chamberland  Filters  .  .  .  .  641 

Chameleon  Oil .  .  .  751 

Chamomile  Flowers  .  .  500,  837,  45 
Champagne  .  .  .  .  .  .  36 

Chanvre  Indien .  .  .  .  .  .  264 

Chaparro  Amargosa  .  .  .  .  847 

Charas  .  .  .  .  .  .  .  .  68 

Charbon  Naphthoic  .  .  .  .  566 

Charcoal  (Animal,  Wood)  843,  70 
Chardon  Benit  .  .  .  .  .  .  849 

Chardonnet  Artificial  Silk  .  .  118 

Charkaolin  Granules  .  .  .  .  138 

Chaulmartin  .  .  .  .  .  .  605 

Chaulmoogra  Esters  .  .  .  .  605 

„  Oil  ..  ..  601 

,,  Ointment  .  .  603 

Chaulmoogrates .  .  .  .  .  .  603 

,,  Recent  Clinical 

Trials  with  .  .  605 

Cheatle’s  Green  Spray  .  .  .  .  324 

,,  Paste  .  .  .  .  .  .  462 

Chebulic  Myrobalans  .  .  .  .  853 

Cheese  .  .  .  .  .  .  54,  583 

Cheiranthus  Cheiri  .  .  .  .  847 

Chekan  .  .  .  .  .  •  •  •  847 

Chelidonium  Majus  .  .  .  .  847 

Chelsea  Pensioner  .  .  789,  790 

Chemical  Food  .  .  .  .  .  .  418 

Chemotherapy  .  .  192,  658  et  seq. 

Chenopodium  .  .  .  .  .  .  848 

Cheron’s  Serum  .  .  .  .  761 

Cherry  Bark,  Wild  .  .  .  •  875 

,,  Laurel  Water  .  .  147,  13 

Cheshunt  Compound  .  .  .  .  23 

Chestnut  (Horse)  , ,  , .  832 


351 

352 

352 

352 

352 

352 


Name.  Pag 

Chestnut  (Spanish)  . .  .  .  83: 

Chewing  Gum  Coca  .  .  332,  84 1 

Chian  Turpentine  .  .  .  .  88i 

Chick  Martin  Test  .  .  .  .  641 

Chicken  Ess.,  Peptones  .  .  57< 

,,  Jelly  .  .  .  .  .  .  63,1 

,,  Pox  and  Small  Pox  942,  98.' 
Chicle  .  .  .  .  .  .  .  .  84? 

Chicory  .  .  .  .  .  .  .  .  75t 

Chiendent  .  .  .  .  .  .  50( 

Chilblains  .  .  .  .  .  .  104f 

Childbirth,  Gwathmey’s  Method  10 
See  also  Twilight  Sleep 
Children,  Doses  for  .  .  .  .  110^ 

Chillie  Paste  (Smedley’s)  .  .  27C 

Chilprufe  Garments  .  .  .  .  755 

Chilomastix  mesnili  .  .  .  .  55^ 

China  Clay  .  .  .  .  .  .  135 

,,  Root  .  .  .  .  .  .  855 

Chiniofon  .  .  .  .  .  .  319 

Chineonal  .  .  .  .  .  .  81 C 

Chinese  Almond  .  .  .  .  837 

Chinina,  etc.,  vide  Quinine 
Chinoform  .  .  .  .  .  .  72C 

Chinolini  Tart.  .  .  .  .  .  .  315 

Chinolinum  .  .  .  .  .  .  315 

Chinosol.  .  ..  ..  315,722 

See  also  Potassium  Hydroxyquinoline 
Sulphate  282 

Chirata  .  .  .  .  .  .  .  .  845 

,,  Japanese  .  .  .  .  848 

Chloral  Caffeine.  .  .  .  .  .  247 

,,  Camph.  (et  c.  Cocain.)  280 
,,  Formamidum  .  .  281,  76,  258 
,,  Hair  Stimulant.  .  .  .  28C 

,,  Hydras  .  .  .  .  279,  76,  258 

,,  c.  Menthol,  c.  Phenol,  et 

c.  Thymol  .  .  .  .  54S 

,,  Tannin  .  .  .  .  .  .  280 

Chloralamide  .  .  .  .  .  .  281 


See  also  Chloral  Formamide, 
281,  76,  258 

Chloralamide  and  Diphenyla- 


mine  Pastilles 

.  .  73$ 

Chloramina 

74,  25$ 

See  also  Chloramine-T 

Chloramine  Water  Steriln. 

.  .  481 

Chloramine-T.  .  . 

46,  74,  25$ 

,,  Bactericidal 

Power 

47,  74,  651 

,,  Gauze  .  . 

.  .47,  7^ 

,,  Ointment 

4: 

,,  Tabs. 

4 

Chloratifrice 

.  .  70i 

Chlorazene 

4( 

Chlorazol  Blue  3B 

.  .  18. 

Chlorbutol 

243,  71 

Chlorcosane 

41 

Chloretone 

.  .  24. 

,,  Inhalant 

.  .  24. 

,,  Solubility  .  . 

.  .  24 

Chlorhydrate  d’Amyleine 

.  .  35 

Chloric  Ether 

.  .  28 

Chloride  of  Gold,  Commercial  21 

INDEX 
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Page 


Name. 

Chloride  of  Gold  and  Sodium 
Commercial  .  .  .  .  .  .  212 

Chlorides  in  Urine  ..  ..  316 

,,  ,,  Water  .  .  .  .  472 

Chlorinated  Eucalyptol.  .  .  .  47 

,,  Paraffin  (Liquid  and 

Hard)  .  .  .  .  47 

Chlorination  of  Water  Supplies  486 
Chlorine  in  Flour  .  .  .  .  457 

,,  Gargle.  .  .  .  .  .  766 

,,  Ionisation  .  .  .  .  725 

,,  Poisoning  by  .  .  1097,  654 

,,  in  Water  .  .  .  .  486 

See  also  Water 

Chloroacetone  .  .  .  .  . .  655 

,,  -phenone  . .  655 

Chlorobenzene  .  .  . .  .  .  656 

Chlorobenzols  .  .  .  .  .  .  309 

Chlorobrom  .  .  .  .  .  .  281 

Chlorodyne  .  .  .  .  .  .  287 

,,  Recommendation  as  to 

Strength  287,  561,  1006 
Chloroform  .  .  .  .  282,  75 

Aconiti  .  .  •  .  91 

Antidotes  .  .  283.  284 


Camphorat. 

Collapse  during 
Dangers 

and  Ether  Anaesthetic 
c.  Ethyl  Iodide,  Sterules 
Inhalers 
lodi 

Mastiche 

Oxygen-Anaesthesia 

Pink 

„  Sterules 

Chloro  Mercury  Fluorescein 
Chloromethyl-chloro  formate 
Chloromorphiae  Liquor 
Chloronaphthalene 
Chlorophenols 
Chlorophyll 
Chloropicrin 

Chloro-Sodio-Mag.  Aper. 

Chloro  vinyldichloroarsine 
Chlor-San 

Chlor-Sparklet  Apparatus 
Chloryl  Anaesthetic 
Chlor-Zinc-Iodine  Solution 
Chocolate 

,,  “Couvertures” 

,,  Culture  Medium 

Cholagogues 

Cholecystitis,  Hexamine  in 

,,  Large  doses 
Cholecystography 
Cholera  .  . 

,,  Mixtures 

,,  Treatment 

,,  Vaccines 

„  Vibrio  .  . 

Cholesterol  .  .  94, 

in  Blood  . 
Metabolism 


yy 


286 

283 

284 

285 
107 
282 

.  505 

.  286 
.  283 

.  282 
.  286 
.  484 

.  654 

.  286 
.  567 

.  21 
.  848 

.  654 

.  773 

.  654 

.  46 

.  487 

.  105 

.  188 
796,  64 
.  64 

.  906 

.  1042 
.  451 

677 
675 
908 
376,  1041 
760 
908,  938 
908 
592,  315,  327 
.  ..  315 

95 


in 


Name.  Page 

Cholesterol  and  Vitamin  D  .  .  589 

Choline  .  .  .  .  .  .  .  .  5 

„  Distearylglycerophos.531,  137 
,,  Hydrochlor. 

Cholumbrin 

Chondrodendron  toment 
Chondrus 
Chrismaline 
Chrisman  Tablets 
Christmas  Rose 
Christopherson’s  Bilharzia 
Treatment 
Chromic  Anhydride 
,,  Catgut  (Lister) 

Chromii  Sulphas 
,,  Trioxidum 
Chromium  Plating 
Chro mo  -santonin 
Chrymotherapy . . 

Chrysamine  R.  .  . 

Chrysaniline 
Chrysarobin  Acetates 
Chrysarobinum  .  . 

Chrysoidine 
Churchill’s  Iodine 
Chyle 
Chyluria 
Chymosin 
Ciba  Dial 
,,  Elbon 
Cibalgin  .  . 

Cibrola 
Cicatricine 
Cicfa  Tablets 
Cicuta,  Virosa  .  . 

Cicutinae  Hydrobrom. 

Cicutine 
Cider 

,,  Vinegar 
Cigarettes 

,,  Asthma 

,,  Cubeb 

,,  d’Espic 

Cignolin 
Cigue 
Cimex  var. 

Cimicifugae  Rhizoma 
Cimicifugin 
Cimolite 
Cina 

Cinchona  Alkaloids,  Tests 

,,  Calisaya,“gray,”  Lan- 

cif.,  Officinalis,  etc.  292,  77,  7 8 
Cultivation  .  .  292,  293 

”  Febrifuge  ..  ••  713 

Cinchonas  Succirubraa  Co*  2M>  „ 

713,  716,  258 
Bismuth  Iodide .  .  227 

HC1.  (and  Ac.)  .  .  717 

Periodide  131,  717 
Salicyl.  .  .  •  •  717 

Sulph.  .  .  718,  79,  258 


5 

674 
873 

848 
651 

752 

891 

158 

827 
532 
532 

77 

828 

753 
23 

462 
465 
292 
291,  258 
326,  465 
510 
316 
316 
294 
815 
817 
330 
34 
758 
752 

849 
374 
374 

36,  447 
449 
870 
710 

850 
710 
292 
374 
567 
849 

849,  258 
138 
751 

78 


Cinchonidine 
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Name. 

Page 

Name. 

Pag 

Cinchonina  and  HC1.  and 

Ac. 

Cocae  Folia 

33 

HC1.  717,  79, 

258,  260 

Cocaina  .  . 

33 

,,  Sulph. 

.  .  718 

y  y 

Manufacture 

8 

,,  Sulphocarb. 

.  .  718 

y  y 

c.  Oleo  2% 

33 

Cinchophen 

316,  260 

y  y 

Tests 

26 

Cinematography,  X-ray 

.  .  698 

y  y 

Uses 

33 

Cineole 

.  .  610 

Cocainae  Carbolas 

34 

See  also  Eucalyptol  155 

y  y 

HI,  HBr . 

34 

Cineradiography 

.  .  698 

y  ? 

Hydrochlor.  335,  87, 

26 

Cinnabar  =  Red  Mercuric  Sul- 

y  y 

Lactas 

34 

phide 

.  .  477 

y  y 

Nitras 

34 

Cinnaldehydum  (Cinnamal) 

.  .  828 

y  y 

Nitris 

34 

See  also  Cinnamic  Aldehyde  260 

y  y 

Phenas 

34 

Cinnamic  Aldehyde 

260 

y  y 

Salicyl 

34 

Cinnamolyl-oxyphenyl  Urea 

.  .  817 

y  y 

Sulph.  .  . 

34 

Cinnamomi  Cort. 

295,  84 

Cocaine  Abuse  of 

34 

Cinnamon  Paste,  Dental 

296,  502 

y  y 

“Activated” 

12 

Cinnamon,  Wild 

.  .  843 

y  y 

Antidotes 

33 

Cinnamyl  Cinnamate  .  . 

.  .  887 

y  y 

Bougies 

33 

Cinnamyl-cocaine 

86 

y  y 

in  Castor  Oil 

33 

Cinnoxyl  Caps. 

.  .  312 

y  y 

in  Clove  Oil 

33 

Cinyl  Alcohol 

.  .  796 

y  y 

Dental  LTse 

33 

Cirio  de  Flores  Mayores 

.  .  847 

y  y 

Ear  Cones 

33 

Citean  Salt 

.  .  762 

y  y 

Eye  Drops  (Factory 

Citochol  Reaction 

.  .  601 

Act)..  ..  334,100 

Citral 

.  .  158 

y  y 

Eye  Lotion,  Isotonic.  . 

33 

Citrated  Blood  Agar 

630 

y  y 

Ionisation 

72 

Citrated  Milk 

579,  766 

y  y 

Lanoline 

33 

Citric  Acid 

.  .  25,  7 

y  y 

Local  Infilt.  Anaes¬ 

Citrine  Ointment 

.  .  466 

thesia  c. 

33 

Citronin 

.  .  767 

y  y 

Lumbar  puncture 

33 

Citrus  var. 

.  .  839 

y  y 

Menthol-Eugenol 

33 

Claret 

36 

y  y 

Menthol-Phenol 

33 

Clark’s  Assay  Process  (Iodoform)  77 

y  y 

Periodide  .  .  131, 

34 

Clarke’s  Blood  Mixture 

.  .  752 

y  y 

Poisoning 

33 

,,  Salve 

.  .  752 

y  y 

Sniffing 

34 

Clarkson’s  Embrocation 

.  .  752 

y  y 

Sterilisation  of  Sols.  339,  8 

Claudius’  Iodine  Solution 

.  .  532 

y  y 

Substitutes  342  et  seq.,  989,8 

Clayton  Gas 

25 

y  y 

,,  Unrestricted  Sale 

98 

Clearsol 

29 

y  y 

Synthetic  342,  86, 

66 

Cleaver’s  Grass 

.  .  855 

y  y 

Tests  for 

8 

Clemens  Solution 

.  .  176 

y  y 

for  Tooth  Extraction.  . 

33 

Cloud-berry 

.  .  880 

y  y 

Lises  of 

33 

Cloudy  Ammonia 

.  .  144 

y  y 

versus  Synthetics 

Clove 

845,  71 

336,  337, 

34 

„  Oil 

72 

Cocamine 

8 

Clubmoss  Spores 

.  .  865 

Coccidioides 

51 

Cnicus 

.  .  849 

Cocculus  Indicus 

87 

Coagulant  Haemostatics 

.  .  964 

Coccus  Cacti 

84 

Coagulation  Time  of  Blood 

.  .  344 

Cochineal,  Indicator 

22 

Coagulen  Ciba 

.  .  964 

y  y 

Liquid 

84 

Coagulose 

.  .  964 

Cochlearia  Armoracia  .  . 

84 

Coal  Gas,  poisoning,  see  Carbon 

Cocillana 

84 

Monoxide  1096,  1097 

Cockle’s  Pills 

75 

,,  ,,  Sulphur  in  .  . 

23 

Cock’s  comb,  Ergot  assay 

1C 

,,  Mines  Regns. 

.  .  512 

Cocktail  habit  .  . 

11 

,,  Tar 

.  .  296 

Cocoa 

.  796,  6 

,,  Derivatives  .  . 

.  .  296 

>  > 

Butter 

7 

,,  ,,  Disinfectants  27  et  seq.,  650 

y  y 

Nut  Charcoal 

84 

Inhaler  and  Vaporiser  296 

y  y 

Nut  Oil,  Shampoo, 

,,  ,,  Soap 

.  .  754 

Stearin  and  Soap  84,  438 

,4: 

Coca  Chewing  Gum 

.  .  332 

yy 

Red 

( 

,,  ethyline 

86 

Cocoala  •  .  •  •  •  •  •  • 

75 

,,  Liquid  Ext.  of 

87 

Cocomero 

31 

INDEX 
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Name. 

Page 

Name. 

Page 

Cod-liver  Oil 

611,  164 

Collodium  Anodynum  .  . 

360 

,,  ,,  Emulsions 

.  .  612 

y  y 

Belladonna; 

218 

,,  ,,  and  Rickets 

.  .  591 

y  y 

Benzoini 

360 

,,  ,,  Stability  .  . 

.  .  165 

y  y 

Callosum 

360 

,,  ,,  Substitutes 

.  .  615 

y  y 

Cantharidis  (var.) 

266 

,,  ,,  Vitamin  Concen- 

»  » 

c.  Ol.  Crotonis 

360 

trates  . . 

.  .  613 

y  y 

Elasticum  .  . 

359 

Codamine 

.  .  171 

y  y 

Flexile 

359 

Codeina  .  .  .  .  355, 

172,  260 

>  y 

Ichthosulphol 

498 

Codeinae  Hydrobromidum 

356 

y  y 

Iodi 

360 

,,  Hydrochloridum 

.  .  356 

y  y 

c.  Iodoform 

501 

Periodid. 

131,  356 

y  y 

Kelly’s 

360 

,,  Phosphas  356,  172,  260 

y  y 

Paraformi  .  . 

128 

,,  Sulphas 

.  .  357 

y  y 

Salicyl. 

.  . 

360 

Codeine  Glycerin  Jelly.  . 

.  .  355 

y  y 

Salicyl.  et  Lact. 

361 

Codeine  Methyl-Brom. 

.  .  357 

y  y 

,,  c.  Hyd.  Per- 

,,  -Sodium  Diethylbarbi- 

chlor. 

360 

turate 

.  .  563 

y  y 

,,  c.  Zinc 

360 

Codeinone  Compds. 

.  .  357 

y  y 

Salol 

76 

Codeonal 

.  .  563 

y  y 

Styptic 

361 

Codlivex 

.  .  613 

y  y 

Vesicans 

266 

Cofectant 

29 

y  y 

Zinci  Chloridi 

821 

Coffee  and  De-caffeinated 

63 

Colloidal  Metals 

361 

Cofluxol 

.  .  752 

y  y 

Electric  properties 

362 

113 
61 
849 
846 
27 
248 
776,  240 
357,  88 
357,  88 
358,  89,  260 
359,  260 
359,  752 
85 


Cognac 

Cohen’s  Salicylate  Mixture 
Cohosh,  Black  .  . 

,,  Blue 
Coke  Oven  Oils 
Cola  Acuminata .  . 

Colalin  .  . 

Colchici  Cormus 
,,  Semina 
Colchicine 

,,  Salicyl. 

ColchLSal 
Colcothar 
Cold  Cream 
„  Vaccine 

See  also  1038 

Colds,  Min.  Health  Rept.,1930 
See  also  1038,  1039 
Cole’s  Aik.  Copper  Iodate  Mix¬ 
ture 

„  Method  for  Detn.  of 
Blood  Sugar 

Coley’s  Fluid  .  .  .  .  922, 

Colibacillary  Infections 
Colic  Root  (Aletris) 

,,  „  (Dioscorea) 

“Collapsubes”  of  Ointments  .  . 

See  also  under  substances 
Collargol  (Colloid  Silver)  170, 
Collasan  .  .  .  . 

Collinsonia  Canadensis.  . 

Collip’s  Parathyroid 

„  Placental  Hormones 
Collis  Browne’s  Chlorodyne 
Collobell  preps. 

Collobiase 
Collodion  Sacs 
Collodium  (contractile) 

Aceto-TEthericum 
Acetonum  .  . 


19 
1 1 


872 

903 

903 


350 

350 

531 

536 

834 

852 

11 

260 

138 

849 

985 

963 

752 

364 

605 

346 

359 

360 
360 


Copper,  Gold, 

Silver  372,  373 

Gold  reaction  352,  535 

Patents  on  .  .  .  .  363 

Physiological  Expts. 

365,  366,  369,  370,  371 
Solutions,  Aluminium  364 
,,  Antimony  .  .  364 

,,  Arsenic  .  .  363 

,,  Bismuth  .  .  363 

,,  Calcium  .  .  364 

,,  Copper.  .  .  .  365 

,  Gold  .  .  .  .  365 

,,  Iodine  .  .  .  .  366 

,,  Iron  .  .  •  •  366 

,,  Lead  .  .  .  .  366 

..  Lead  Iodide  .  .  368 

Phosphate  368 
Selenide  368 
,,  Manganese  .  .  369 

,,  Mercury  .  .  369 

,,  Palladium  .  .  369 

,,  Platinum  .  .  370 

,,  Protectives  for .  .  362 

,,  Selenium  .  .  370 

,,  Silver  .  .  .  .  371 

,,  (Collargol)  .  .  170 

,,  Sulphur  371,  788 

Therapy  and  Uses  .  .  364 

Verification  and  Tests 

362.  363 


99 

99 


Collosols,  Argent. 

Hydrarg. 
Iodine 
Manganese 
Selenium 
Sulphur 
Colloxilina 
Collunarium  Aik.  Comp 


.  .  371 

371  et  seq. 
366 

369 

370 
372 
359 
765 
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Name.  Page 

Collunarium  Potass.  Chlorat.  Co.  705 
,,  Quininae  .  .  .  .  731 

Collutorium  Acidi  Benzoici  .  .  7 

,,  ,,  Tartarici  .  .  90 

,,  Alkalinum  Co.  •  .  .  764 

,,  Astringens  .  .  821 

,,  Formalini .  .  ..  125 

,,  Hydrogen  Perox.  489 

,,  Pot.  Permang.  .  .  545 

Collyr.  Adstring.  Lut.  .  .  .  .  826 

,,  Horsti  .  .  .  .  .  .  826 

,,  Hyd.  Biniodiai  .  .  463 

,,  Hyd.  Perchlor.,  N.H.I.  470 
,,  Zinc  Co.  .  .  .  .  826 

Colocynth.  Pulpa  .  .  373,  89 

Colocynthin  .  .  .  .  .  .  374 

Colon  Bacillus  and  Vaccine  .  .  909 

Colonic  Anaesthesia  ..  ..  100 

Colophonium  .  .  .  .  .  .  89 

Coloquintide  .  .  .  .  .  .  373 

Colostrum  .  .  .  .  .  .  400 

Colour  Index  of  Blood .  .  .  .  340 

Colouring  Matters  in  Foods  .  .  461 

Colza  Oil  . 756 

Combined  Cold  Vaccine  .  .  903 

Comfrey  .  .  .  .  .  .  888 

“Complement”  .  .  .  .  .  .  894 

,,  Deviation,  Syphilis  .  .  598 

,,  Fixation  Test,  Meningo¬ 
coccal  535 

»  »>  >>  Tuber¬ 

culosis  614 

Compound  Asthma  Fluid  .  .  207 

Compral .  .  .  .  .  .  .  .  330 

Conarium  .  .  .  .  .  .  955 

Condensed  Milk  .  .  582,  427 

Condurango  .  .  .  .  .  .  S50 

Condy’s  Fluids  .  .  .  .  .  .  548 

Conessine  .  .  .  .  527,  859 

Confectio  Aromatica  =Pulv. 

Cretae  Aromatica  .  .  .  .  626 

Confectio  Glyceroph.  Co.  .  .  35 

,,  Guaiaci  Co.  .  .  .  .  789 

,,  c.  Malt  .  .  .  .  35 

,,  Petrolei  .  .  .  .  654 

,,  Rosae  Gal.  .  .  .  .  879 

,,  Rutae  .  .  .  .  .  .  880 

,,  Santonini  Co.  .  .  753 

,,  Sennae  .  .  .  .  883 

,,  ,,  et  Piper.  .  .  883 

,,  Sulphuris  (et  c.  Senna)  789 
Congo  Red  .  .  .  .  220,  463,  596 

Congreve’s  Elixir  .  .  .  .  752 

Conii  Folia  and  Fruits  ..  ..  374 

Coniine  HBr.  .  .  .  .  .  .  260 

Conine  .  .  .  .  .  .  .  •  374 

Coninae  HBr.,  HC1.,  .  .  .  .  374 

Conjunctivitis  .  .  .  .  1042,  5g0 

Conradi’s  Koleradraaber  .  .  376 

Constipation  .  .  .  .  .  .  IO42 

Constipon  .  .  .  .  •  •  752 

Contraceptalene .  .  .  .  •  •  722 

Contraceptives  .  .  .  .  .  .  722 

Contractile  Collodion  .  .  .  .  359 


Name. 

Contramine  Intram. 

,,  Pessaries 

Contrast  Media  for  X-Rays  .  . 
Convalescent  Serum  in  Measles 

1068 


Pal 

7E 


7E 


7C 


57 


Polio- 


myelitis  58 

Convallaria  Majalis 

.  .  85 

Convolvulus 

.  .  86 

Cooke  Polynuclear  Count 

.  .  34 

Coorchi,  see  Kurchi 

.  .  85 

Copaiba, 

621,  5 

,,  Oil 

621,  5 

,,  Soluble 

621,  5 

Copal  Solution  .  . 

.  .  86 

Copper,  Aceto-arsenite.  .  .  .  4 

,,  as  adjuvant  to  Iron 

412,  420,  3S 
,,  Alanin  .  .  .  .  38; 

,,  Comps.  ..  382  et  sec 

,,  ,,  Colloidal  .  .  36 

,,  Detectn.  and  Detn.  of  216,21 

,,  Detn.  of  Traces  in  Iron 

Compds 
,,  Hair  Dye 

,,  Ionisation 

,,  Limit  Tests  for 

,,  Oleate 

,,  Organic  Comps 

,,  Points  .  . 

,,  Soaps  .  . 

,,  Sod.  Tart. 

,,  Sulphate  as  Insecticu 

,,  Water  Sterilisn 

Copra 

Coquelicot,  Fleurs  de 
Corallin  .  . 

Coramine 


46 


Cordite  .  . 

Coriander 
Cork 

Corn  Ergot  and  Silk 
„  Oil.. 

Cornezuelo  de  Centeno 
Cornol  Corn  Remover 
Corns,  Collodions  for 
Cornutine  .  .  ^ 

Coronilla 

Coronium  Bromide 
Corpora  Lutea  .  . 

See  also  Progestin 
Corroborative  Tests 
Corrosive  Sublimate 
Cortical  Hormone 
Cortin 
Corydalis 

Corynebacterium  diphtherias 

,,  ,,  Cultivatio 

Coscinium 
Cosmetics 

,,  Irradiated 

Coster’s  Paste  .  . 

Costus 

Cotarnine  Hydrochloride 


135,  3 


with 


11 
4 
72 
9 

59 

9 

82 
75 
38 

2 
48 

8 

62 
22 

26 
57 
850,  8 
87 


86 

61 

40 

75 

36 

40 

85 

78 

94 


23 

46 
9v 
974,  3 

84 


54 
54 

84 
4^ 

31 

5( 
8f 

567,  2( 


INDEX 
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Name. 

Page 

Cotamine  Phthalate 

568,  262 

Coto  Cortex 

.  .  375 

Cotoin 

.  .  376 

Cotton  Medicated 

.  .  439 

,,  Seed  Ext.  Pdr.  .  . 

.  .  443 

,,  „  Oil 

261,  439 

Couch  Grass 

500,  833 

Coumaric  Anhyd. 

.  .  829 

,,  Treatment  .  . 

.  .  829 

Coumarin  .  .  .  .  829,  5,  262 

Councilmania  lafleuri  .  . 

.  .  552 

Coupler’s  Blue 

.  .  462 

Court  Plaster 

.  .  860 

Cow  and  Gate  Milk 

.  .  578 

Cowbane 

.  .  849 

Cowhage.  . 

.  .  423 

Cowpox 

.  .  940 

Crab’s  Eyes  =  Calcii  Carb. 

.  .  249 

Craie  Prepare 

.  .  249 

Cramer’s  Test 

.  .  322 

Cranesbill  Root.  . 

.  .  856 

Crataegus  Oxycantha 

.  .  850 

Cream,  Alumina 

.  .  433 

,,  Artificial  Act,  1929 

.  .  435 

,,  Assay 

434 

Ice 

.  .  436 

,,  of  Magnesia,  see  Mist. 

Magnes.  Hydrox. 

141 

,,  of  Magnesia,  Wampole  s  752 

,,  New  Zealand  .  . 

.  .  595 

,,  Preservatives 

.  .  434 

,,  Reconstituted  .  . 

.  .  435 

,,  Regulations 

.  .  434 

,,  Salicylic 

.  .  60 

of  Tartar  (Soluble,  712)  712,  26 

„  Tinned  .  . 

.  .  434 

Creatinine,  Creatine 

316,  331 

C  rede’s  Silver  (Ung.  171) 

.  .  170 

Crembas . . 

94 

Cremor  Acid  Salicyl.  .  . 

.  .  60 

,,  Emolliens 

.  .  803 

,,  Frigid.  .  . 

.  .  872 

,,  Hamamelidis  .  . 

.  .  448 

„  Hyd.  Zn.  Cy.  .  . 

.  .  462 

,,  Lowndes 

458 

,,  Magnesiae 

.  .  538 

,,  “Sicc”  preparations 

803 

„  Zinci  et  Calaminae 

.  .  823 

Creo-Camph.  Cream  .  . 

200 

Creocarb.  Capsules 

.  .  378 

Creolin 

29 

Creophen 

29 

Creosol 

377 

Creosotal 

.  .  379 

Creosote,  Beechwood  .  . 

92 

,,  Carbonate 

379,  92 

,,  Perles 

.  .  378 

,,  Phenyl  Propion. 

.  .  380 

,,  Valerianate  .  . 

.  .  380 

Creosoted  Oil 

.  .  655 

Creosotum  ..  ..376, 

444,  92 

Crepe  Bandage 

137 

Cresol 

.  .  26,  90 

B.S.S.  for 

90 

Name.  Page 

Cresol  Red  . .  . .  . .  220 

,,  Soap  Soln.  .  .  . .  27 

Cresols,  Assay  in  Lysol  .  .  91 

,,  as  disinfectants  .  .  652 

,,  Tests  to  distinguish  .  .  90 

o-Cresolsulphonephthalein  .  .  220 

Cresyl  hydrate  .  .  .  .  .  .  26 

Cresylic  Acid  .  .  .  .  .  .  90 

,,  ,,  Refined  .  .  .  .  SO 

,,  Disinfectants  .  .  .  .  27 

Creta  Gallica  .  .  .  .  139,  66 

Crile’s  Anoci-Association  99,  493 
„  Tube  .  .  .  .  97,  283 

Crisalbine  .  .  .  .  .  .  213 

Cristolax.  .  .  .  .  .  .  .  653 

Crocein  Orange.  .  .  .  .  .  462 

Crocus  .  .  .  .  .  .  850,  92 

Cromessol  .  .  .  .  .  .  127 

Crosby’s  Balsamic  Elixir  .  .  752 

Crotalin  .  .  .  .  .  .  .  •  964 

Crotin  .  .  .  .  .  •  •  •  872 

Croton-Chloral  Hyd.  .  .  .  .  242 

,,  Elliottianus  .  .  •  .  872 

,,  Eluteria  .  .  .  .  845 

,,  Gubouga  ..  ..  872 

,,  Tiglium.  .  .  .  871 

Cryogenin  .  .  -  .  •  •  8,  262 

Cryoscope  (Hortvet)  .  .  .  .  403 

Cryptopine  .  .  .  .  .  •  171 

Crystal  Soda  .  .  .  .  •  •  765 

,,  Violet  .  .  324,  55,  617 

Crystalloids  .  .  •  •  •  •  361 

Cubeb  Cigarettes  .  .  •  850 

Cubebae  Fruct.  .  .  .  .  850,  184 


Cubebin ....  •  •  •  •  262 

Cucumber  Ointment  .  .  •  •  851 

Cucurbitae  Semina  Praep.  851,  873 
Cudbear  .  .  •  •  •  •  56 

Culex  var. 

Culture  Media  .  . 

Cumene,  Cumol 
Cumidine  Red  .  . 

Cupferron  .  . 

Cuprammonium  Artificial  Silk 
Cuprea  Bark 
Cupreine  and  Comps. 

Cupri  Acet. 

,,  Alanin 
,,  Alloxanas 
,,  Amino-propionas 
„  Ammon.  Sulph. 

Arsenis  .  . 

Chloridum 
Citras 
Glycinas  .  . 

Hippuras.  . 

Nucleinas 
Oleas 

Oxidum  .  . 

Sod.  Tart. 

Sod.  Thiosulph 
Subacetas 
Sulphas  .  . 

Sulphocarbolas 


5  > 


540,  556,  567 
630 

532 

463 
215 
118 

.  380 

.  380 

.  382 

.  384 

93 

.  384 

.  383 

.  178 

.  383 

.  382 

93 
93 
.  279 

.  598 

.  382 

.  384 

.  384 

.  382 

382,  23 
20 


804 


THE  EXTRA  PHARMACOPOEIA 


FIGURES  IN  HEAVY  TYPE,  e.g.  100,  REFER  TO  VOL.  II. 


Name. 

Cuprocyan 
Cuprol 
Cupron 
Cuprum  . . 

,,  Aluminatum 
“Cuprung” 

Curara 
Curarina.  . 

Curd  Soap 
Curdled  Milk  .  . 

Curdling  Ferment 
Curicones 
Curie 
Curine 

Current,  Cutting 
,,  Faradic 

,,  Galvanic 

,,  Sinusoidal 

Curschmann’s  Solution 
Cusparia.  . 

Cutaneous  Tests 
Cutch,  see  Catechu  nigrum 
Cuticura  Ointment  and  Pills 
,,  Resolvent 

Cyanide  Gauze  and  Paste 
,,  ,,  Double 

,,  -Urea  Reagent 
Cyanine  Dyes  .  . 

Cyanogen  Bromide 
Cyanuretum  Hydrargyri 
Cyclic  Ureides  .  . 
Cyclohexanol 
Cyclohexenyl  Barbituric 
Cydoniae  Semina 
Cylindroids 
Cyllin  Preps. 

Cymene 
Cyna 

Cynips  Gallae 
Cynodon 
Cynoglossum 
Cynotoxin 
Cypress  Oil 
Cystamin 
Cystazol  Tabs.  .  . 

Cystex  Tablets  .  . 

Cystine 

Cystitis,  Mercurome  in 
Cystoformin 
Cystogen 

Cystography  with  Silver 
Cystopurin 
Cytisine 

Cytisus  Laburnum 
,,  Scoparius 
Cytolysin 

Czapeck’s  Medium 


Page 
.  .  384 

.  .  279 

.  .  216 
381,  93 
.  .  383 

.  .  382 

851,  658 
851,  658 
753,  192 
52,  16  et  seq. 

633 
752 


71 


43 


Acid 


Iodid 


689 

658 

736 

732 
9,  730 

733 
261 
851 
660 
846 

752 

753 
9,  441 

123 

336 

315 
654 
459 
806 
290 
814 

851 

316 
29,  650 

532 
751 
856 
834 

852 
837 
852 
449 
453 
753 

14,  316 
481 


454 

449 

168 

454 

852 

852 

886 

894 

465 


D 


D.D.D.  Prescription 
Daccol  Vaccines 
Dahlia 


753 

932 

750 


Name. 

Dairy  Salt 

Daisy  Powders  and  Tablets 
Dakin’s  Hypochlorite  Solutions 

44,  67, 

,,  ,,  Daufresne’s 

Modfn. 

Dalbrand  Tar  .  . 

Dalby’s  Carminative 
Dale  and  Laidlaw  Coagulation 
Tube  .  . 

Dalmatian  Flowers 
Damaroids 
Damiana.  . 

Dammar 

Damson,  Mountain 
Dandelion 

Dangerous  Drugs  Act,  1920  . 

„  1923  . 

„  1925  . 

1932  . 

,,  Appeal  Case  (Liverpool) 

,,  Calculation  Tables 
,,  Cocaine  Eye  Drops  for 
Factories 

.  Drugs  Affected  . 

Examples  of  Prescriptions 
,,  ,,  ,,  Dentists’ 

,,  „  ,,  “Signed 

Order” 
Vet 

yy  yy  yy  v  y 

Surgs. 

Exempted  Products 
Fishing  Vessels 
General  Authorisation  .  . 
Hospitals 

Laudanum  to  Farmers  .  . 
Marking  of  Packages 
Midwives 
Morphine  Addicts 
Nursing  Homes 
Percentages 
Points  of  Assistance 
Prescriptions 

„  N.H.I. 

Raw  Opium 
Records  .  . 

References 
Signed  Orders 
Special  Authorisations 

1004, 

S.R.  and  O.’s  under 
Summary 

Supplies  to  Medical  Men 
Dangerous  Drugs  (Consolida¬ 
tion)  Regulations,  1928 
Danish  Glossary 
,,  Ointment 
Danistol  Caps 
Danysz  Method 
Daphne  Mezereon 
Darley’s  Toothache  Plasters 
Datura  var.  .  . 

Daturae  Folia  et  Semina 
Daturine.  . 


Page 

IS 

752 


65S 


1001, 


45 

184 

752 


344 

876 

752 

852 

852 

884 

885 

997 

998 
99S 

1006 

1007 

100S 


1005 

997 

1012 

1013 


1014 


1013 

1004 

1005 
1000 

1004 

1005 
1001 
1005 

looe 

1005 

995 

1005 

100( 

1001 

1005 

100S 

100: 

995 


1005 

1005 

99< 

99< 


495 


100< 

761 

79 
421 
66’ 
86' 
75 
,  IT 
IT 
IT 


INDEX 
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Name. 

Page 

Daufresne’s  Modifd.  Dakin  Soln. 

45 

Davis  and  Gilchrist  Oxygen 

Apparatus 

631 

Davis’  Pills 

753 

De  Roos  Pills 

753 

De  Witts  Pills 

753 

Deadly  Nightshade 

217 

Dearborn  Preps. 

753 

Deba 

806 

Decalcified  Dietary 

252 

Dechlorination 

762 

Decholin 

776 

Decocta  .  . 

384 

,,  Concentrata  .  . 

384 

Dec.  Acaciae  Cort. 

827 

,,  Agropyri  .  . 

833 

,,  Aloes  Co.  .  . 

132 

,,  Apocyni 

837 

,,  Cannabis  Sativ.  .  . 

843 

,,  Cetrariae  .  . 

847 

,,  Chondri 

848 

,,  Cinchonae  .  . 

294 

,,  Cydoniae  .  . 

851 

,,  Eryngium  .  . 

853 

,  Eucalypti  .  . 

853 

,,  Euphorbiae  Pepli  .  . 

854 

,,  Ispaghulae 

861 

,,  Levisticum 

863 

,,  Linum 

864 

,,  Papav.  (et  c.  Anthem.) 

622 

,,  Psyllii 

875 

,,  Sappan  .  . 

858 

,  Simarubae  et  Granati 

527,  884 

,,  Tritici 

833 

,,  Ulmi  .  . 

890 

,,  Vibumi  Opuli 

891 

,,  Zittmanni  Fort,  et  Mit. 

881 

Dedicated  Patents 

.  . 

1021 

Deeks’  Bismuth  Pdr.  .  . 

521,  529 

,,  Ointment 

1045 

Defatted  Tubercle  Vaccine 

932 

Deguelin 

94 

Delectol 

653 

Delhi  Boil 

564 

Delphina 

887 

Delphinium 

887 

Dengue 

539 

Denige’s  Test 

243 

Dental  Anaesthetic 

337 

Arsenical  E'ibre  and 

Paste  .  . 

176 

177 

,,  Compo  .  . 

862 

,,  Dressings,  Sterile 

442 

,,  Extractions 

338 

,,  Fillings  .  . 

825 

,,  Mastich 

866 

,,  Paste,  Cinnam. 

296 

,,  Plasters 

269 

Rubber 

267 

,,  Solubes,  Antiseptic 

18 

,,  Wax 

651 

Dentifrice  Oxidising  .  . 

490 

Dentists  Act 

1015 

Dentures,  to  clean 

46 

Name. 

Page 

Depilatories  ..  ..215.259.774 

Derbyshire  Neck 

.  .  708 

See  also  Therapeutic  Index 

Dermacentor  venustus 

.  .  587 

Dermatitis 

.  .  1045 

Dermatol 

.  .  233 

Dermogen 

.  .  490 

Derris 

94 

Desensitisation 

.  .  660 

Desitin-Rontgensalbe  .  . 

.  .  708 

Desoxycholic  Acid 

.  .  776 

Despeissis  Artificial  Silk 

.  .  118 

Detoxicated  Vaccines  .  . 

899,  916 

Detoxol  Tooth  Paste  '.  . 

.  .  618 

,,  Liquid 

.  .  618 

Developer,  X-Ray 

Devil’s  Milk 

.  .  701 

.  .  854 

Dewees’s  Mixture 

.  .  133 

Dextrin 

.  .  430 

Dextrc-pinene 

.  .  162 

Dextrose  .  .  427, 

94,  95,  262 

,,  Enema 

.  .  396 

Dhobie’s  Itch 

..  1045 

Diabetes 

1045,  318 

See  also  Insulin 

Diabetes  Innocens 

.  .  644 

,,  Mell.,  Insulin  in, 

636  et  seq. 

,,  Operations  in 

.  .  644 

,,  Pituitary  in  .  . 

642,  961 

,,  Tests  .  . 

.  .  318 

See  also  Insulin 

Diabetic  Foods 

584 

Diabetin 

.  .  750 

Diacetone  Alcohol 

2 

Diacetyl- Amino-Azo  Toluol  .  .  313 

Diacetyldihydroxyphenyl-isatin  276 
Diacetyldioxime  ..  ..  216 

Diacetylmorphine  HC1.  .  .  559 

See  also  Diamorphinae  HC1. 

172,  262 

Diacetyl  Tannin  .  .  .  .  90 

Diachylon  Plaster  .  .  .  .  599 

Dial  Tabs . 815 


297 


y  y 
y  y 
y  y 


y  y 


See  also  Allobarbitone  246 
Dialacetin  .... 

Diamalt  and  with  Oil  .  . 
Diamide 

Diamido-azo-benzene  HC1. 
Diamino-Acridine  Antiseptic 

Power 
HC1. 

Patents 
Sulphate 
,,  Uses 

y  y  *  y 

p-Diaminodiphenyl  .  .  •  • 

Diamino-Methyl-Acridme  Chlor. 

HC1. 

Diamorphinae’  Hydrochloridum 

D uuj  S  £ 

Diaphorm 
Diaplyte  Vaccines 
Diarrhoea  Mixtures 
Diascordium 
Diastase,  Malt  .  . 


541, 


815 

542 

43 

326 

298 
,  28 

297 

303 

299 

337 

303 

297 

262 

559 

932 

376 

889 

294 
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Name. 

Page 

Diastase,  Pancreatic 

633 

Diastatic  Power,  Expts.  on 

105 

Diathermy 

,  # 

735 

,,  Cutting 

,  . 

736 

Diatomite 

98 

Dibenzanthracene 

522 

Dibromin 

817 

Dibrom-malonyl-ureide 

817 

Dibromo-o-cresolsulphone- 

phthalein 

.  . 

219 

Dibromo-oxy-Mercury-Fluores- 

cein 

. . 

477 

Dibromothymolsulphone- 

phthalein 

.  , 

220 

Dibutyl  phthalate 

,  , 

39 

Dichloramina 

75,  262 

See  also  Dichloramine-T 

Dichloramine-T  .  .  47 

,  75, 

262 

,,  for  Det.  Iodine 

Values 

131 

,,  in  Eucalyptol 

47 

,,  in  Water  Steriln. 

487 

Dichlorbenzol  o  and  p  .  . 

309 

Dichlorethylene .  . 

,  , 

289 

Dichlorethyl-sulphide  .  . 

1097, 

653 

Dicliloride  of  Ethylene .  . 

289 

Dichlornaphthalene 

,  , 

567 

Dichlorofluorescein 

224 

2  :  6-Dichlorophenolindophenol 

383 

Dick  Test  and  Prophylaxis 

.  , 

588 

Dicodid 

357, 

997 

Didial 

815 

Didymin.  . 

.  . 

974 

Diet,  Salt-free 

762 

Dietary,  Defective 

,  , 

590 

Dietetics 

575 

Diethyl  Ammon. -Diethyl 

Di- 

thiocarbamate 

u  # 

791 

Diethylbarbituric  Acid 

,  , 

806 

Diethylene-diamine 

,  , 

694 

Di-ethyl  Malonate 

,  , 

807 

Di-ethyl-malonyl-urea  .  . 

,  , 

806 

See  also  Barbitonum  57 

Diethyl  Phthalate 

,  , 

33 

Diethyl-sulphone-dimethyl-me- 

thane  . . 

#  . 

786 

Diethy-sulphone-methyl-ethyl- 

methane 

787 

Diffusol  .  . 

.  . 

29 

See  also  Lysol  27,  91,  650 

Digalen 

•  . 

394 

Digestive  Salt 

.  . 

763 

Digisol,  max. 

•  , 

389 

Digistrophan  Tablets  .  . 

•  . 

394 

Digitalein 

•  . 

97 

Digitaline,  Cryst. 

•  • 

392 

Digitaline,  Amorphe 

•  . 

392 

Digitalinum  .  .  .  .  97 

,  101 

,  262 

,,  Nativelle  granules 

393 

,,  Pulv.  Pur. 

393 

,,  Verum 

#  # 

97 

Digitalis 

385,  96 

,,  Assay  .  .  390, 

97,  et  seq. 

,,  Cat  Unit  Tablets 

•  . 

391 

Pa< 


34 

35 
35 
3« 


Name. 

Digitalis,  Constituents  of 
Cultivation,  etc. 
Cumulative  Action  .  . 
Deterioration  of  preps. 
Dosage  in  India 
Fibrillation  treated  .  . 
Glucosides  .  .  392,  5 

International  Standard 

385,  S 

Lanata  .  .  394,  96,  1* 
Leaf  Tablets 
Maceration  v.  percoln. 
Physiological  Standardi¬ 
sation  389,  390,  391 
Pulverata 


3? 

35 


390, 


392,  97, 
394. 


II 

35 

c 

26 

1C 

3r 

7 

5« 

1- 


2‘ 


2 

7- 


9: 


Tincture  of 
Digitalone 
Digitonin 
Digitoxin 
Digoxin 

Dihydrocodeinone  Compds. 
Di-hydrogen  Pot.  Phosphate 
Dihydromorphinone,  HC1. 

Di-hydro  xybenzene 
o-p-Dihydroxyazo-p-nitroben 
zene 

o-p-Dihydroxybenzeneazo-p- 
nitrobenzene 
Di-hydroxy-hexyl  Benzol 
Dihydroxyphenylethyl  Methyl 
amine 

Dihydro  xyphenylmethylamino- 
methyl  Carbinol 
Dihydroxyphthalophenon 
Dihydroxytartaric  Acid 
Di-iodomethylfluorescein 
Dilaudid 

,,  Tablets 
Dill  Fruit 
Dimedone 

Dimethyl-Amido-Antipyrin 
Dimethylaminoazobenzene 
Dimethylaminoazobenzene-o 

carboxylic  Acid  .  .  .  .  2 

Dimethylaminobenzaldehyde  T  est 
for  Ergot,  etc.  .  .  .  .  4 

Dimethylaminobenzylidene- 

rhodanine  .  .  .  .  2 

Dimethyl-Benzol  .  .  3 

,,  Carbinol  .  .  .  .  1 

,,  diaminoethylphenazine  HC1.  4 


9< 

6' 

2 

2! 

5< 

5< 


836,  - 

1 

3 

220,  3 


9f 


dihydroresorcinol 
Ether 

-Ethyl-carbinol 
glyoxime 
Ketone 

Methoxyphenol 
Methyl-diethyl-sulphone  7 

-oxy-quinizine  .  .  3 

Xanthine  .  .  .  .  796,  7 

Dimol  Preps.  ..  ..  ..21, 

,,  Pulverettes 

Dinitrobenzols  .  .  .  .  3 

Dinitro-cellulose  , ,  ,  .  3 


yy 


INDEX 
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Page 

Name. 

Page 

Dinitrosalicylic  Reagent 

323 

Disaccharides 

362 

Dinner  Pills  and  Tablets 

701 

Diseases,  Index 

1022 

Dionic  Water  Tester 

470 

Infective  Periods 

988 

Dionin 

558 

Disinfectants 

27,  124,  545,  643 

-653 

Dioscorea 

852 

y  y 

Chick  Martin  Test 

646 

Dioxyanthraquinone 

276 

f  y 

Classification  of 

652 

Dioxydiamino-Arsenobenzol 

191 

y  y 

Excremental 

649 

Diphenyl  Nucleus  Arsenicals 

191 

y  y 

Gaseous 

652 

Diphenylamine  as  Indicator 

224 

y  y 

Local 

652 

Diphenylaminechloroarsine 

655 

y  y 

Rideal-Walker  Test 

645 

Diphenylcarbazide 

225 

y  y 

Sale  of 

992 

Diphenylcarbazone 

217 

y  y 

Skin 

652 

Diphenylchloroarsine  .  . 

655 

y  y 

Specific  Action  of 

648 

Diphenylcyanoarsine 

655 

y  y 

Standard  Methods 

Diphtheria 

540 

of  Testing 

645 

,,  Anatoxin 

546 

y  y 

Test  organisms  for 

644 

,,  Antitoxin  .  . 

910, 

543 

Disinfection  of  Rooms  .  .  124,  127,652 

,,  Assay 

543 

>>  yy 

Wounds 

650 

,,  ,,  Insulin  with  544 

Dismenol 

•  •  •  •  •  • 

330 

Intravenous 

Di-Sodium 

Dioxy-Diamino- 

Use 

910, 

911 

Arsenobenzol  Dimethylene 

Oral  Use  911 
Preparation  543 
Serum  Rash 
from  .  .  545 

Standard 

910,  543 
Strepto¬ 
coccus 
Antitoxin 
with  .  .  544 

Therapeutic 

544 

.  543 


>  J 
5  > 

y  y 


545 

545 

546 

988 
911 
543 
.  .  413 

910,  546 
.  .  545 

.  .  547 


Use 

,,  Unit 

„  Untoward 

results 
from  . . 

Carriers 
Immunisation 
Infective  Period 
Medellin  Disaster  .  . 
Moloney  Test 
Pigment  for 
Prophylactic 
,,  Schick  Test 

,,  Toxin-Antitoxin 

Floccules 
„  Toxin-Antitoxin 

Mixture  .  .  911,  546 

,,  Toxoid  .  .  •  •  5^8 

Alum  Preci¬ 
pitated  .  . 

M  ,,  Purified 

Toxoid-Antitoxin 
Floccules 

,,  Toxoid-Antitoxin 

Mixture 

Diplococcus  var. 

Diplo.  Intracellularis 
,,  Rheum  aticus 
,,  Weichselbaum 
Diplosal 

Di-potass.  Hydrogen  phosphate 
Dipterocarpus  . . 


549 

547 

547 

546 

561 

905 

919 

905 

68 

711 

839 


Sulphonate 

Di-Sodium  Methylarsen. 
Disseminated  Sclerosis 
T.A.B.  Vaccine 
Distemper 
Distomiasis 
Dita  Bark  and  Ditaine 
Di-thymol-iodide 
Di-Ureides 

Diuretic,  the  choice  of  a 
Diuretin 
Divi  Divi 
Dixanthyluiea 
Doan’s  Pills  and  Ointment 
Dobell’s  Solution 
Dochmiasis,  see  Ankylostomia 
Dock,  Yellow 
Dodd’s  Pills 
Do-Do  Tablets 
Dog  Grass 
Dogwood,  Jamaica 
Dolichos  Pubes 
Domette  Bandage 
Donovan’s  Solution 

“Dope” . 

Dormigene 

Dorset’s  Egg  Medium  .  . 

Dose  Table,  Intravenous 
Doses,  Metric  and  Imperial 
,,  Proportions  acc.  to  age 
Douches,  Contraceptive 
Douglas  Fir  Oils 

Trypsin  Broth 
Doulton  Candles 
Dover’s  Powder 
Dracunculus  .  . 
Dragendorff’s  Test 
Drage’s  Ointment 
Dragon’s  Blood 
Drainage  Tubing 
Dressings,  Dental 

N.H.I. 

Sterilisation  of 


487 


.  .  202 
183,  264 
and 

.  .  940 

916,  564 
273,  423 
835 
503 
806 
386 
797 
852 
334 
754 
765 
sis 

880 

754 
754 

834 
875 
423 

138 

177 
121 

813 

630 

1102 
xl. 
1104 
723 

162 
35,  632 
641 

518 

562 
62 
696 

852 
267 
442 
442 
441,  637 
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Page 

Name. 

Pal 

Dressings,  Steriloid 

.  .  440 

Dysentery,  Flagellate  .  . 

,  , 

55 

Dreyer’s  Pipette 

.  .  351 

,,  Ipecac,  in 

#  # 

53 

Dreyer’s  Vaccine 

.  .  932 

,,  Panama  Bismuth 

521, 

52 

Dreyer-Ward’s  Reaction 

602 

,,  Serum  (Bacilli) 

912, 

55 

Dridustsols 

.  .  106 

Treatment  .  .  519  et  se 

Dried  Eggs 

461 

,,  ,,  with  E.P.I. 

52 

„  Milk 

578,  430 

,.  Vaccine 

95 

Drigalski-Conradi  Medium 

.  .  617 

Drop  Measure  Table  .  . 

.  .  298 

Dropwort 

.  .  871 

Drosera  Rotundifolia  .  . 

.  .  852 

Drug  Addiction:  Cannabis 

.  .  624 

E 

,,  ,,  Heroin 

.  .  560 

,,  ,,  Opium 

623,624 

“E  107”  . 

24 

See  also  Cocaine,  Morphine,  etc. 

“E.P.I.” . 

52 

Drug  Resistance 

.  .  609 

Eade’s  Pills 

75 

Drugs,  Dangerous,  Acts 

397  et  seq. 

Ear  Cones, 

7& 

Dry  Cleaning 

.  .  273 

,,  ,,  Cocaine 

3a 

Dryopteris 

.  .  421 

Earth  Nut  Oil 

83 

Duboisia  and  Duboisine 

204,  497 

Easton’s  Pills  and  Tablets 

4L 

Dugong  Oil 

.  .  615 

„  Syrup  .  . 

41 

Duke’s  Method 

.  .  344 

,,  ,,  in  2  Syrups 

41 

Dulcin 

.  .  749 

Eatan 

57 

Dulcite 

618 

Eau  d’  Alibour  .  . 

38 

Dulcitol  .  . 

.  .  618 

,,  de  Botot 

83 

Dunbar’s  Hay  E'ever  Serum  .  .  914 

,,  de  Brouts  .  . 

15 

Dundas  Grants  Inhalation  Fluid  286 

,,  de  Cologne.  . 

11 

,,  ,,  Acetic  Ether, 

Io- 

,,  Cuprozincique 

38 

dine  and  Glyc. 

,,  de  Goudron 

69 

Pigment 

. .  506 

,,  de  Javelle  .  . 

4 

Dunham’s  Peptone  Water 

.  .  631 

,,  de  Labarraque 

4 

Dunhill’s  Solution 

.  .  346 

,,  de  Mellisse  des  Carmes 

86 

Duodenal  Membrane  Tabs,  and 

,,  Oxyg6n6e  .  . 

48 

Extract 

.  .  950 

,,  de  Paris 

11 

,,  Ulcer 

.  .  964 

,,  Sedative 

26 

See  also  'Therapeutic  Index 

Ecballium  Elaterium 

85 

Duotal 

.  .  446 

Ecgonine  Derivs.  .  .  333 

,  997,  8 

Duplitised  Films  X-ray 

.  .  701 

Echitamine 

83 

Duralumin 

.  .  134 

Echium 

85 

Durant’s  Injection 

.  .  445 

Ecthol 

89 

Duret’s  Calomel 

474,  124 

Eczema  Marginat. 

58 

Durine 

.  .  123 

See  also  Therapeutic  Index 

Dusart’s  Syrup 

51 

Edestin 

443, 

36 

Dusting  Powders,  Formosyl 

.  .  126 

Edmunds’  Cell 

2 

See  also  137,  824 

Edwenil 

94 

Dutch  Drops 

.  .  694 

Effervescent  Salts 

,,  Glossary.. 

.  .  769 

Ammon.  Brom. 

14 

Duty-free  Alcohol 

.  .  117 

Antipyrine 

32 

Dyed  Eur 

306,  1045 

Bath  Salts 

77 

Dyer’s  Madder 

.  .  880 

Caffeine  Citrate 

245 

24 

Dyes,  Aniline 

.  .  297 

Caffeine  HBr. 

24 

,,  for  foods 

461 

Catha  Phenolphthalein 

84 

,,  Medicinal 

54  et  seq. 

Chloro-Sodio-Mag.  Aper. 

7j 

See  also  individual  colours 

Glycerophosphates  .  . 

( 

t 

Dynamite 

.  .  570 

Iron  and  Quin.  Citrate 

75 

Dysentery  .  .  912, 

1047,  550 

Lecithin 

5i 

,,  Amoebae,  Search 

for  550 

Lithium  Citrate 

51 

,,  Anatoxin 

.  .  553 

„  Hippurate  .  . 

51 

, .  Auremetine  in 

.  .  528 

„  Salicylate 

51 

,,  Carriers  521, 

1047,  554 

Magnesium  Sulphate 

5^ 

Combined  Treatment  528 

Phenacetin 

31 

„  Peking 

„  and  Caffeine 

31 

Results  530 

Phenolphthalein 

61 

„  Diagnosis  .  . 

551,  552 

Pilocarpine 

61 

INDEX 
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Name. 

Page 

Effervescent  Salts 

Piperazin 

695 

Piperidine  Tartrate  .  . 

695 

Potass.  Citrate  (Vescettes) 

705 

Sahein 

Sodio-Mag.-Aper.  (et  c.  Caff- 

75 

ein,  773)  .  . 

#  # 

772 

Sodium  Phosphate  .  . 

770 

,,  Salicylate 

63 

,,  Sulphate 

,  , 

772 

Strontium  Bromide  .  . 

781 

Sulphonal 

787 

Vesalvine 

452 

Egg  Medium 

630 

,,  Yellow,  see  Acid  Yellow 

464 

Eggs,  Dried  and  Liquid 

460 

,  481 

Ehrlich  Theory 

#  . 

659 

“Ehrlich-Hata” 

191 

Ehrlich’s  Diazo  Reaction 

311 

Ekatantalum 

681 

,  684 

Ektogan  .  . 

.  , 

490 

El  Kossam 

842 

Elastic  Adhesive  Bandage 

138 

Elastica  . 

267 

Elastoplast  Bandages 

•  . 

267 

Elaterinum 

852,  264 

Elaterium 

.  , 

852 

Elbon-Ciba 

•  , 

817 

Elder  Buckthorn 

.  . 

855 

Elderberry  Flowers 

.  . 

881 

Elecampane 

•  • 

860 

Electrargol 

•  • 

373 

Electric  Osmosis 

•  • 

721 

„  Shock  .  .  . .  1 

101,  737 

Electricity,  Medical 

•  . 

718 

Electro-chemical  Cauterisation 

719 

Electrocuprol 

•  • 

372 

Electrolysis 

719 

> 

Electroscope,  Radium  .  . 
Electrostatic  Unit 

.  • 

687 

•  • 

689 

Electrotherapy  .  . 

•  • 

718 

Electuaire  Diascord 

•  • 

889 

Elements,  transmutation  of 

.  • 

691 

Elephantiasis  .  . 

See  also  Filariasis,  Therapeutic 

556 

Index. 

Elettaria  Cardamomum 

844 

Elixirs 

394 

Elixir  Acetanilid.  Co.  .  . 

3 

,,  Acidi  Salicyl.  Co. 

59 

,,  Agrimoniae  Co.  .  . 

833 

,,  Aletridis  .  . 

834 

,,  Ammon.  Brom.  .  . 

140 

,,  Antineuralg. 

245 

,,  Aperitive  .  . 

133 

,,  Aromat.  .  . 

394 

,,  Arsamin  .  . 

184 

,,  Aurantii  Amari  .  . 

395 

,,  Bismuthi  .  . 

226 

,,  Caffeinee  .  . 

245 

,,  Calc.  Chlor. 

255 

„  „  Iodidi 

255 

„  Camph.  .  . 

260 

„  „  Monobrom. 

262 

yy 

M 

yy 


yy 
yy 
y  y 
yy 
yy 
yy 
yy 
yy 


yy 

yy 

yy 

yy 

yy 

yy 


>  y 
yy 


yy 
yy 
y  y 
-  yy 

yy 

yy 

yy 

yy 

yy 


Name. 

Elixir  Cascara  . . 

Chloralamidi 
Cinchonae 
Cinchonidine 
Cocas 

Creosoti  .  . 

Curacao  .  . 

Diamorph.  Camph. 
Diamorph.  c.  Ipecac. 
Diamorph.  et  Scillae 
Diamorphinas  et  T erpin.  c. 

Apomorph. 

Diamorph.  et  Thym. 
Duodenalis 
Ephedopyrin 
Ephedrinae 
Ergotae  cum  Ferro 
Ferri  Phosph.  c.  Quin,  et 
Strych. 

Ferro-Mang.  Peptonat 
Ficorum 

Formatum  Co.  .  . 

Four  Gland 
Gentian  Ac. 

Glusidi 
Glyceroph. 

,,  c.  Format. 
Guaiaci 
Haemoglobin 

„  c.  Lecithin 

Heroin,  Pini  et  Terpin 
Ipecacuanhas 
Lecithin 

Manaca  Salicyl.  .  . 

Papain 
Paraldehyde 

Parathyroid  with  Calc 
E/act.  .  .  •  • 

Paregoric 
Pectorale 

Pepsin,  Bism.,  Strych. 
Pepticus 
Phosphori 

Pini  et  Terpin  Simp. 

Pini,  Terpin  et  Heroin 
Quinidine 

f}  et  Cinchon. 
Quinque  Brom.  .  . 

Rhei 
Rubrum 
Saccharini 
Secretogen 
Sennae  (et  Legum.) 
Simplex  .  .  •  • 

Sodii  Brom-aceto  salicylat 
Sodii  Cacodyl 
,,  Formatis 
„  Lact. 

Symphyti.  . 

Three  Gland  .  •  - 

Thymi  et  Diaphorm  560, 
Valerianae  et  Bromidi 
Vanillin  Co. 

Vesalvine  “S” 


yy 

y  y 


Page 

274 

281 

294 

717 

332 

377 

395 

560 

560 

560 

560 

560 

950 

399 

398 

405 

419 

415 

395 

33 

981 

856 
749 

35 

36 
444 
577 
577 
694 
518 
531 
865 
648 
121 

986 

626 

857 
659 
659 
680 
694 
694 
715 
717 
704 
395 
395 
749 
950 
884 
395 

71 

182 

32 

51 

888 

981 

890 

820 

890 

453 
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85 

754 

890 

580 
119 

502 
853 
853 

754 
49 
264 

.  523 

19,  135 

.  521 


35 


31 


529 
525 
525 
525 
130 

530 
520 


855, 


yy 

yy 


Emetique 
Emetol  .  . 

Emmenin 
Emodin  .  . 

Empirin  .  . 

Emplast.  Ac.  Salicyl.  Sap. 

,,  Adhesivum 
„  Ang 

,,  Allii 

„  Belladonnae  .  . 

..  ,,  Extensum 

Calcfaciens 
Cantharidini  .  . 
Cantharidis  Liq. 
Capsici  (various) 
Cupri  Oleatis .  . 
Diachylon 
Hydrarg.  Stearatis 
Menthol 

Mouches  de  Milan 
(Emplatre) 

Opii  .  . 

Picis  .  . 

Plumbi 
Resinae 
Saponis 
V  esicans 
Zinci  Oxidi 
Emulsifiers 
Emulsin 

Emuls.Acriflavine 

Agar.  c.  Paraflf. 
Amygdalae 
Arachis  c.  Glucose 
Asafoetidae 
Barii 


•»y 

y  y 


yy 
>  y 
>y 

yy  „ 


y* 


Liq. 


yy 

yy 


963 
883,  73 
68 


59 

600 

860 

834 

218 

218 

265 

265 

266 
269 

598 

599 
599 
550 


47, 


265 
625 
696 
599 
599 
599 

266 
203 
577 
294 
300 
654 
148 
838 
838 
216 


FIGURES  IN  HEAVY  TYPE,  e 

Name.  Page 

Elixir' Viburn.  Prunif.  (and  Co.)  891 
,,  of  Vitriol 
Elliman’s  Embrocation.  . 

Elm 

Elschnigs’  Culture  Medium 
Eisner’s  Reagent 
Embalmment  of  Wounds 
Embelia 

Emblic  Myrobalans 
Embrocine  Embrocation 
Emerald  Green 
Emetina  (Aik.)  .  .  519, 

,,  HBr 
„  HC1 

,,  for  Liver  abscess 
,,  Panama  Bismuth  with 
,,  Periodide.  . 

,,  ,,  in  Dried  Milk 

,,  ,,  Slipules 

,,  Steriloids 
Emetin  (Extractive) 

Emetine  and  Amoebae  .  . 

,,  Bismuth  Iodide 

523,  526,  135,  264 
.,,  Diarrhoea  .  .  .  .  524 

,,  Dysentery  Treatment  520 
,,  ,,  ,,  with  Bismuth  521 

,,  Stearettes  .  .  .  .  525 

156 
527 


Pal 

21 

31 

65 

58 

28 

51 

50 

53 

83 

60 

61 

61 
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Name. 

Emuls. Barii  et  Bism. 

,,  Benzyl  Benz. 

,,  Bismuthi  et  Paraffini  . 

,,  Butol 
,,  Chloroformi 
,,  Iodinol  .  . 

,,  lodoformi 
,,  Lecithin  .  . 

,,  Ol.  Arachis  c.  Glucose  . 

,,  ,,  Chaulmoograe 

Morrhuae 

,,  Ferrat. 

,,  et  Glycer 

oph. 

,,  et  Hypoph 

,,  c.  Lecithin 

Olivae 
Papaveris 
Paraffin  c.  Agar 

,,  c.  Phenolph 
thalein 

Paraffin  c.  Pancreatin 
,,  c.  Rhamno 
Frang. 

Paraffini  et  Bismuth 
Petrolei  c.  Hypoph 
,,  ,,  Terebinth 

,,  Salol 

,,  Santonin.  . 

,,  Seminum  Cannabis 

,,  Sesami  .  . 

,,  Sevi 

Encephalitis,  Epidemic  (lethar- 

gica)  .  .  1050,  55 

,,  Post  Vaccinal  944,  94 


3 

61 

61 

61 

61 

65- 


65 

65 


yy 

yy 


65 

65 

65 

69 

7 

75 

84 

87 

59 


.  .  23 

.  .  92 

.  .  94 

304,  308,  31 

.  .  41 

.  .  61 
.  .  88 
.  .  75 

.  .  14 

396,  82 
.  .  21 


Endmann’s  Reagent 
Endocarditis  Serum 
Endocrine  Glands 
Endolytic  Tubes 
Endomin  Tabs.  .  . 

Endo’s  Medium 
Endotoxins 

Endrine  Nasal  Compound 
Enema,  Ammoniae 
Asafoetidse 
Barii  Sulphatis.  . 
Bismuth  Sod.  Salicyl. 
Chloral 
Dextrose 
Evacuans 

Ferri  Chloridi  (Liq.) 
Glucose.  . 

Glycerin 
Hyd.  Perchlor. .  . 

Lith.  Aceto-Salicyl. 

Sod.  Brom. 

Mag.  Sulph. 

Nutriens 
Olei  Ricini 
Olei  Terebinth, 
Oleosum 
Plumbi  Acet. 

Quinine,  Alcohol-Ether 
Rutae 


22 

22 

31 

31 

31 

31 

31 

31 


396, 


5‘ 

31 

6 

6! 

6 

3! 

l! 

8i 
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Name.  Page 

Enema,  Sedativum  .  .  .  .  73 

,,  Silver  Gelatose  .  .  172 

,,  Sodii  Chloridi  .  .  .  .  762 

,,  Stimulant,  forThirst,  etc.  396 

,,  Tannin  .  .  .  .  .  .  396 

Enemata,  various  .  .  .  .  395 

Energen  Bread  .  .  .  .  585,  454 

Enesol  (injected)  .  .  .  .  183 

Enfleurage  Process  .  .  .  .  147 

Eno’s  Fruit  Salt  .  .  .  .  754 

Entamoeba  Coli  .  .  .  .  .  .  551 

,,  Cysts,  Search  for  522,  550 
histolytica  520  et  seq.,  550 
,,  ,,  Cultivation  of  550 

”  Nana  ..  ..  552 

Enteric  Fever,  see  Typhoid 


Enzyme  Action 
Eosin  Stains 

,,  as  Indicator 
Eosote 
Eparseno 
Ephazone  Tablets 
Ephedra  .  . 

,,  Antidotes 
Ephedrine 

,,  in  Asthma 
Elixir 


.540,  633,  294 

.  .  463 

.  .  224 

.  .  380 

.  .  198 

.  .  754 

397,  101 
.  .  397 

397,  102,  264 
.  .  400 

.  .  398 


Hydrochlor. .  .  398, 1 02,  264 


,,  Inhalant,  aqueous 
„  „  comp. 

„  „  Plain 

with  Novocain 
,,  Ointment 

,,  Pharmacology  of 

,,  Sterules 

,,  Sulphate 

,,  Synthetic 

Ephedrol  Inhalant 
Ephetonin 
Ephregel.  . 

Epilepsy,  Luminal  .  •  . 

,,  non-specif.  protein 

,,  Therapeutic  Index 

Epinalin 
Epinephrin 
Epinine 
Epsom  Salts 
Equisetum  Arvense 
Erasmus  Wilson’s  Lotion 
Erbolin  Capsules 
Erepsin  .  . 

Ergamine 
Ergoapiol 
Ergodex  .  . 

Ergometrine 
Ergosterol 

Irrad.  589, 

Ergot 

,,  Alkaloids 
,,  Amines 
Aseptic 

Biological  Assay 


)» 


Chassar  Moir’s  findings  402,  104 


Colorim.  Assay 


398 
.  .  398 

.  .  398 

.  .  346 

.  .  399 

.  .  399 

.  .  398 

398,  102 
.  .  397 

.  .  754 

.  .  397 

.  .  399 

.  .  816 
.  .  666 
..  1052 
.  .  399 

.  .  968 

.  974 

.  .  538 

.  853 

.  .  144 

.  402 

.  .  294 

.  .  407 

.  .  165 

.  .  404 

.  104 

.  .  388 

592,  386,  390 
401,  102 
.  .  667 

406 
..  403 

103 


y> 


>1 
3  J 


y  > 
yy 


404 

403 
402 

102 

865 

103 
.  .  103 

406,  104 
.  .  406 

.  .  404 

.  .  405 

405,  264 

104 


403, 


Name.  Page 

Ergot  Colorim.  Am.  Sulpho- 

Molybd. 

,,  ^-Dimethyl 
Method 

Defatted  Prepns. 

Effect  of  Hot  Solvents 
of  Maize .  . 

,,  Physiol.  Standardised 
Ergota  Praeparata 
Ergotamine  ..  ..401, 

,,  Tartrate 
Ergotin 

Ergotinine  Cit.  .  . 

,,  Cristallis^e  .  . 

Ergotocin  .  .  .  .  .  .  •  -- 

Ergotoxine  401  et  seq.y  406,  104,  264 
,,  Ethanesulphonate 

401,  406,  104,  264 
Erigeron  Can.  .  .  .  .  .  .  853 

Eriodictyon  .  .  .  .  .  .  892 

Erion  .  .  .  .  .  .  •  •  745 

Ernutin .  406,  408 

Erodium.  .  .  .  .  .  •  •  853 

Erucae  Semina  (Sinapis)  .  .  756 

Eryngium  .  .  .  •  •  •  853 

Erysimum  .  _.  .  .  •  •  853 

Erysipelas  Dressing  .  .  •  •  825 

,,  Serum  .  .  •  •  920 

Erythema  Dose  of  Radiation  .  .  707 

Erythgen  Liver  Ext.  .  .  •  •  952 

Erythritylis  Tetranitras  Dilutus 

117,  264 

See  also  Erythrol  Nitrate  408 
Erythrol  Nitrate  .  .  •  •  498 

See  also  Erythrityl  Tetramtrate  264 
Erythrophlceinae  Sulph.  .  •  853 

Erythrophloeum .  .  . .  •  •  853 

Erythrosine  .  •  •  •  •  • 

Erythrotetranitral  .  .  •• 

Erythroxylon  Coca  .  .  331,  87 

Esanofele  -  -  •  •  '^4 


Esbach’s  Picric  Acid  Solution . 

Eserina 

Eserinae  Salicyl  .  . 

,,  Sulphas 
Esparto 

Espolbn  de  centeno 
Esprit  Ammon.  Anisat. 

Espundia 
Essence  of  Beef  .  . 

„  „  Ginger 

,,  Rennet 
,,  Vanilla 

Essential  Oils  as  Antiseptics  59  /  ,^  150 

;  i  i48 

.  593 

.  310 

.  .  311 

..  72 

96 

.  .  755 

.  .95,  32 

32 


307 

685 

685 

686 
853 
401 
857 
564 
576 
893 
657 
890 


in  Cholera 
’’  ”  Terpeneless 

Essogen  .  .  •  •  . 

Ester  Bencil-benzoico 
Esterol-Stearns 
Estragol  .  . 

Ethanesal 
Ethanolamine 
Ether 

Anaesthetic 


y> 
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Name. 

Ether  Anaesthesia 


by  various 

methods 
with  Atropine 
Chloric 
Convulsions 
Green 

with  Olive  Oil 
with  Oxygen  and  Alcoho 
with  Oxygen  and  Gas 
Ozonic 
with  Paraff.  Liq.  Oral  Use 
Perles 
Petroleum 
Rectal  Use 

Regulations,  N.  Ireland 
with  Saline 

Soap,  et  c.  Merc.  Iodide 


Page 

'  Name. 

Pag 

Ethylene  Bromide 

.  , 

83* 

et  sea. 

y  y 

Dichlor. 

28 

99 

>  y 

Glycol 

,  , 

43 

287 

9  > 

,,  Detection  in  Pre¬ 

96 

sence  of  Gly- 

282 

cerin  .  . 

11 

100 

y  y 

Tetrachlor. 

29* 

98 

Eucaine  Borate  .  . 

34 

98 

>!» 

c.  Adrenalin  .  . 

34 

489 

99 

Hydrochlor. 

34 

103 

i  y 

Lact. 

34 

104 

See  also  Benzamine  Lactate  252 

656 

Eucalypti  Folia  .  . 

0  0 

60 

97 

9  9 

Gurnrni 

853,  13 

40 

Eucalyptol  ..  ..610,155, 

26 

99 

99 

Chlorinated .  . 

4 

754,  755 

9  y 

Soluble  Tar  Paste 

.  .  696 

9  9 

T  echnical 

32 

See  also  /Ether 

Ethidol 

.  .  619 

Ethiops  Mineralis 

.  .  477 

Ethocaine  Borate 

.  .  348 

Ethocaine  HC1.  .  . 

.  .  345 

Ethoxy  Diamino  Acridine  Lact.  304 

Ethyl  Acetate 

105,  2,  120 

9  9 

Alcohol 

108,  34,  37 

9  9 

Amino-benzoate  .  . 

.  .  349 

9  9 

Bromide 

.  .  832 

>  y 

Butyrate 

.  .  836 

9  9 

Carbamate 

.  .  818 

yy 

Chaulmoograte  .  . 

.  .  605 

9  9 

,,  Iodised  .  .  606 

9  9 

Chloride  .  . 

105,  33 

9  9 

,,  Dangers 

.  .  106 

9  9 

,,  Medictd.  Solns.  .  .  106 

9  9 

,,  with  Eau  de  Cologne  106 

9  9 

Cinnamate 

.  .  310 

f  9 

Fluid 

.  .  187 

9  9 

Hydnocarpate 

.  .  607 

See 


also  Oleum  Hydnocarpae 
/Ethylicum  163 

Ethyl  Hydrocupreine,  Base  .  .  380 

„  „  HC1.  381,  79 

,,  Iodide  .  .  .  .  .  .  106 

,,  ,,  c.  Chlorof.  Sterules  107 

,,  ,,  Sterules  .  .  .  .  107 

,,  -iodoacetate  .  .  .  .  655 

,,  -iodo-ricinoleate  .  .  .  .  619 

,,  Lead  .  .  .  .  656,  1 86 

,,  Methyl  Phenyl-cinchon- 

inate  .  .  .  .  .  .  318 

Morphine  (Base) . .  ..  559 

HC1.  ..558,171,  266 


,,  Sulphate 
Nitrite  Sol. 


,,  Ortho-Hydroxy-Benzoate 
,,  Oxide 
,,  Petrol 
,,  Salicyl 
“Ethyl”  Vanillin 
Ethylamine 


171 

104 

68 

95 

187 

68 

6 

468 


it, 

Eucerin 


Phosphate 


845 


Ethylene 


.143,  288,  33 


Euchlorine  Gargle 
Eucoaal  .  . 

Eucodeine 
Eucortone 
Eudoxin  .  . 

Euflavine 
Eugallol  .  . 

Eugastrol 
Eugenol  .  . 

Eukodal  . . 

Eumenthol  Jujubes 
Eunatrol 
Euonymi  Cortex 
Euonymin 
Eupad 
Eupatorium 
Eupaverin 
Eupepton 

Euphorbia  Peplus,  Pil. 
Euphyllin  Tabs. 

Eupnine 
Euquinine 
Eureka  Weed  Killer 
Euresol  .  . 

,,  pro  Capillis 
Eusol 

Assay,  etc. 
Intravenous  Use 
Uses 

Eustachain  Self-Inflator 
Eustenin.  . 

Eutonon  .  . 

Euxenite.  . 

Evans’  Antiseptic  Thr 
tilles 

Evatmine 
Ewald  Test  Meal 
Ewin’s  Colorimetric  Tes 
Exalgine 

Excess  Lime  Method 
Sterilisation  .  . 
Excise  Duty 
Exibard’s  Pdr.  .  . 
Ex-Lax  Laxative 
Exogonium 
Explosives 


99 

yy 


303, 


29, 


854, 


oat  Pas 


of  Wate 


61 
80 
76' 
35 
35" 
97- 
672 
26* 
51 
96; 
74,  7J 

35; 

611 

75; 

4 1  ( 
41< 

4: 

85' 

56: 

641 

85- 

79! 

24' 

73' 

5! 

74' 
74 
42,  6' 

6 


4 

4 

28 

79 

95 

67 


75 

97 

35 

3 


48 

10 

71 

75 

86 

18 


INDEX 
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FIGURES  IN  HEAVY  TYPE,  € 

Page 


Name. 

Extomak 

Extracta: 

See  also  Fluidextr. 
Ext.  Acocantherae  Liq. 

,,  Aconiti  Rad.  Ale.  .  . 

,,  Agarici 

Agropyri  Liq. 

,,  Aletridis  Liq. 

,,  Alkanet 
,,  Allii .  . 

,,  Alni  Glutinosae  Liq. 

, ,  Aloes  .  . 

, ,  Anthemidis 
,,  Apocyni  Liq. 

,,  Belas  Liq.  .  . 

,,  Bellad.  Fol. 

,,  „  Liq. 

,,  Sicc. 

,,  >,  Vinde 

,,  Bistortae 
,,  Bone  Marrow 
,,  Brain 
,,  Buchu  Liq. 

,,  Bynes  (and  Liq.)  .  . 

,,  Cacti  Grandi.  Liq. 

,,  Cannabis  Ind. 

Liq.  .. 

,,  Capill.  Vener 
,,  Capsici  Liq. 

,,  Carnis 

,,  Cascara  Aromat.  Liq. 

,,  Cascaras  Sag. 

,,  „  Sagradas  Liq. 

,,  Catha  Solid 
„  Liq  • 

,,  Caulophylli  Liq.  .  . 

,,  Cerebri  Liq. 

,,  Cere  vis.  Ferment..  . 

,,  Cerii  Liq.  .  . 

,,  Chanvre  .  . 

,,  Chekan  Liq. 

,,  Chelid.  Liq. 

,,  Chenopodii  Liq.  . . 

,,  Chinae 
„  Chiratae  Liq. 

,,  Cigue 

,,  Cimicifugae  Liq.  .  . 

„  Cinchonae  Liq. 

,,  Coca 

„  „  Liq . 

,,  Colchici 
,,  Collinson.  Liq. 

„  Colocynth  .  . 

,,  Comp... 
Condurango  Liq.  .  . 

„  Conii 

„  „  Liq.---  •• 

,,  Convallariae 
,,  Coorchi  Liq. 

,,  Corn  Silk  Liq. 

,,  Coronilla  .  . 
t,  Costus  Liq. 

Coto  Liq. 

Damianae  .  . 


9  9 
9  9 


966 


831 
91 
833 

833 

834 

836 

834 

835 
132 

837 
837 
841 
219 
218 
218 
219 

841 

948 

949 

842 
541,  542 

847 
64,  69 
264 

843 
269 
576 
275 
274 
274 
845 

845 

846 
949 
277 

847 
264 
847 

847 

848 
294 

848 
375 

849 
294 
332 
332 
358 

849 
373 
373 

850 
375 
375 
850 
859 
865 
850 
850 
375 
852 
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Name. 

Ext.  Damianae  Liq. 

,,  Digitalis,  Fr.  Cx. 

,,  d’Orges 
,,  Duodenal  Liq. 

,,  Ergotae 


Page 
.  .  852 

.  .  389 

.  .  541 

.  .  950 

404,  103 


Chassar  Moir  on  402,  104 
Colorimetric  Assay 

403,  404,  102 

Liq .  402,  103 

Phys.  Stand.  402,  403,103 
Stability  in  Mixtures  1 03 


>9 

99 


9  9 
99 
9) 
99 
99 
99 
99 
99 
99 
99 
99 
99 
99 
99 
99 
99 
99 
99 


Erigeron  Liq. 

Erodii  Liq..  . 
Erythroxyli  Liq.  .  . 
Eucalypti  Gum.  Liq. 
Euonymi 

„  Liq. 
Eupatorii  Liq. 
Euphorbiae  Pepii  .  . 

Pil.  .  . 

Faecis 
Faexin 
Fellis  Bov. 

Ferri  Pomatum 
Filicis 

Frangulae  Liq. 

Fuci  Vesic 
a  a  Liq. 
Galega 
Galii 

Gastricum  .  . 
Gelsem.  Liq. 

,,  Pulv. 
Gentianae  .  . 

Geianii  Mac.  Liq. 
Glaucii  Liq. 
Glycyrrhizae 

„  .  Liq.  .  . 

Gokhru  Liq. 
Gossypii 

»  p*  ■  • 

„  Sem. 

Granati  Liq. 
Grindeliae  . . 

„  C?.  .  • 

„  Liq.  • ■ 

Guaranae  Liq. 
Haematoxyli  Liq.  .  . 
Hamamelidis  Dest. 

„  Liq... 
Helenii 

Hepatis  Liquidum 
„  Siccum  •  • 

Hippocast.  Liq. 
Holarrhenae  Liq.  .  • 
Humuli 

Hydrangea  Liq. 
Hydrastis  .  . 

„  Liq.  •  • 

Hyoscy.  •  • 

Vinde 

Hypophysis  Liq.  •  ■ 
Hysterionicae  Liq. .  . 
Infundibular 


853 
853 
332 

853 
410 

410 

854 
854 

854 
277 
277 

411 
416 

421,  114 

855 
855 
855 
855 

855 
659 
426 
426 

856 
856 

856 

857 
857 

857 
442 

442 

443 
657 
443 
443 
443 

858 

858 
447,  448 

448 
860 
105 
105 
832 

859 
864 

860 
487 
486 
495 
495 
958 
860 
958 
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Page 
860 
518 
518,  134 
861 
688 
861 
862 
862 
248 
859 
863 
863 
863 

863 
950 
105 
952 

951,  105 

864 

864 

865 
865 

541,  105 
542 
542 

36 
542 
542 
515 

542,  105 

.  .  541 


951, 


FIGURES  IN  HEAVY  TYPE, 

Name. 

Ext.  Inulae  Liq.  .  . 

,,  Ipecac. 

»>  Liq. 

,,  Iridis 

,,  Jaborandi  Liq. 

„  Jalapae 
,,  Kavae 
,,  „  Liq. 

,,  Kolae  Liq.  .  . 

,,  Kurchi  Liq. 

,,  Lappae  Liq. 

Lasiosiphon  Liq. 

,,  Leptandrae  .  . 

„  Liq. 

,,  Leeches 
,,  Liver  Dessic. 

,,  ,,  Home  made 

i)  t>  Liq.  .  . 

,,  Lupuli 
,,  '  Liq. 

,,  Maidis  Stig.  Liq. 

,,  ,,  Ustil.  Liq. 

,,  Malti 

,,  ,,  c.  Cascara 

,,  ,,  Ferratum 

,,  ,,  c.  Glyceroph. 

,,  ,,  c.  Haemoglobin 

,,  ,,  c.  Hypophos, 

.  ,,  c.  Iodinol 

i  a  Liq. 

,,  ,,  National  Mark 

,,  ,,  c.  Oleo  Morrhuae  542,  105 

,,  ,,  ,,  ,,  Nat.  Mk.  543 

,,  ,,  c.  Pancreatin  .  .  543 

,,  ,,  c.  Paraff.  Liq.  .  .  542 

,,  ,,  Sicc.  .  .  .  .  .  .  543 

,,  ,,  c.  Syr.  Ferri  Phosph.  542 

,,  ,,  c.  Vitaminis  .  .  .  .  105 

,,  Manaca  Liq.  .  .  .  .  865 

,,  Meat  .  .  .  .  .  .  576 

,,  Menyanthis  Liq.  .  .  .  .  867 

,,  Monsoniae  Liq.  .  .  .  .  868 

,,  Muira  Puama  .  .  .  .  868 

,,  Myrtilli  Liq.  .  .  .  .  869 

,,  Nucis  Vom.  .  .  .  .  596 

„  .  1 1  Liq . 596 

,,  Opii  Liq.  .  .  .  .  .  .  626 

,,  ,,  Siccum  .  .  .  .  625 

,,  Papaveris  Caps.  .  .  .  .  622 

,,  Parathyroid  Liq.  .  .  .  .  985 

,,  Pareirae  Liq.  .  .  .  .  873 

,,  Physostigmatis  .  .  .  .  685 

,,  Phytolaccae  Liq.  .  .  .  .  874 

,,  Pichi  Liq.  .  .  .  .  .  .  874 

,,  Picrorhizae  Liq.  .  .  .  .  874 

,,  Pini  Canad.  Liq.  .  .  .  .  874 

,,  ,,  Sylvestris  .  .  .  .  693 

,,  Piscidiae  .  .  .  .  .  .  875 

„  Liq . 875 

,,  Pituitarii  ..  ..  958,109 

,,  ,,  Ant.  lobe  958,  109 

,,  ,,  Biological  Assays  109 

Entire  Gland  .  .  958 
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I  Name. 

Ext.  Pulsatilla  Liq. 

,,  Pyrethri 
,,  Quassiae 
,,  Quebracho  Liq. 

,,  Quillaia  Liq. 

,,  Quinquina  Rouge  Liq. 

,,  Red  Bone  Marrow 
,,  Rhamni  Frang. 

>>  a  a  Liq 

,,  ,,  Pursh. 

a  t a  a  Fluid 
,,  Rhei 

,,  Rhus  Aromat.  Liq 
s,  Rice  Polishings 
,,  Rubi  Chamaemori  Liq. 

,,  Salicis  Nig.  Liq. 

»>  »  .  Solid 

,,  Sanguinariae  Liq. 

,,  Sansivierae  .  . 
a  a  Liq. 

,,  Sarsae  Liq. 

,,  Saw  Palmetto 
»>  tt  a  Liq 

,,  Scillae 

,,  Scutellaria  Liq. 

,,  Secretin 
,,  Senecio  Liq. 

,,  Senegae  Liq. 

,,  Sennas  Leg.  Liq. 

,,  Serpentar.  Liq. 

,,  Solani  Tub.  Liq. 

,,  Sorbi  Liq.  .  . 

,,  Spinal  Cord 
,,  Stramonii  .  . 

,,  „  in  Parkinsonism 

,,  Strawberry  Eth. 

,,  Strophanthi 
,,  Strychni 
,,  Sumbul  Liq. 

,,  Suprarenal  Cort. 

,,  ,,  Liq. 

,,  ,,  ^  Sicc. 

,,  Symphiti  .  . 

a  tt  Liq. 

,,  Tabaiaco  . . 

,,  Tanaceti  Liq. 

,,  Taraxaci 
a  >>  Liq. 

,,  Thymi  Liq. 

,,  Thymus  Gland 
,,  Thyroid  =  Thyroid  Sicc. 

,,  Thyroid  Liq. 

,,  Tritici  Liq. 

,,  Uvae  Ursi  Liq. 

,,  Valerianae  Liq. 

,,  Viburni  Prunif. 

a  a  a  Liq. 

,,  Vincae  Majoris  Liq. 

,,  Violae  Liq. 

,,  Visci  Liq.  .  . 

,,  Water  Germander  Liq. 

,,  Yeast 

Yerbae  Santae 


yy 


Page 

876 

876 

877 
87S 

878 
294 

948 
855. 
855 
274 
274 

878 

879 
873 

880 
881 
881 
881 
881 
881 
881 
882 
882 
882 
883 
950 
883 

883 

884 

884 

885 
885 

949 

779 

780 
855 
782 
596 
888 

31 

967 

967 

888 

888 

625 

889 

889 

889 

890 
975 
979 
979 
833 
838 
819 

891 

891 

892 
892 
892 
889 
277 
892 


INDEX 
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Name.  Page 

Eye  Lotion,  Cocaine  (Factory)  334 
,,  ,,  ,,  Isotonic  .  .  339 

,,  Ointments,  Decomp,  of  Atro 
pine 

Operation  Sets 
Pads 
Rods 

Wash,  Mackenzie 


yy 
y  y 


60 

.  .  441 

439,  441 
.  .  208 
.  .  470 


F 

Factor  y 

Factory  Act  Eye  Drops 
Faeces,  B.  tuberculosis  in 
,,  Bilirubin  Detctn. 

,,  Blood  in  .  . 

,,  Connective  Tissues  in 

,,  Elastic  Fibres  in 

,,  Examination  of.  . 

,,  Fat  Detn. 

,,  Fermentation  of 

,,  Mucus  in 

,,  Protein  in 

,,  Stercobilin 

,,  Trypsin  in 

,,  Urobilin  Detctn. 

,,  Vibrios  in 

Faex  Medicinalis 
Faexin 

,,  Extr.  Pills 

Tablets 


382 

334 

613 

354 

355 

356 
356 

354 

355 

355 

356 

355 
354 

356 

354 

355 

276 

277 
277 
277 


Faivre  Cachets 
Famel  Syrup 
Faradic  Currents 
Farastan 
Fashing  Pills 
Fast  Red  E 
Fats 

as  foods 
Melting  Pts. 

,,  Sterilisation  of 
Fatty  Acids  unsaturated 
Favus 
Fedrin 
Feenamint 


yy 

yy 


248,  754 

.  .  754 

.  .  732 

.  .  318 

.  .  754 

.  .  463 

697 
362,  364 
.  .  295 

.  .  638 

.  .  597 

1088,  586 
.  .  398 

.  .  672 


r  CClkUimu  ..  ;  '  .. 

Fehling’s  Solution  and  Modifs.  319 
Felamine  .  ;  ••  •  • 

Fel  Bovinum  Purif.  •  •  •  •  ^  u 

Exsicc.  .  .  •  •  41 1 

Fellows’  ’Syrup  of  Hypophos- 
phites,  and  Tablets  .  .  684,  75  - 

Felsol .  329’ 

Felt  . . 

Femergin  Tablets  ..  --406 

Fenedina  •  •  • •  • ■  ^26 

Fenina .  114 

Fennel .  854> 

Fennings’  Fever  Cure  .  .  •  • 

„  Lung  Healers  •  • 

„  Powders  ..  ■'  |f* 

Fermentation  Test  for  Glucose  323 
Ferments,  see  Enzymes  •  • 


yy 

yy 
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Name.  Page 

Ferri  Alginas  .  .  .  .  .  .  834 

,,  et  Ammon.  Cit.  .  .  412,  111 

„  Virid.  412,111 
Sulph.  .  .  420 

,,  Tart  .  .  .  .  421 

Arsenas  .  .  .  .  178,  49 

Cacodylas  .  .  .  .  180 

Carb.  Sacch.  ..  411,111 

,,  Cone.  .  .  .  .  411 

Chlorid.,  U.S.=Ferri 

Perchlor.  .  .  413 

,,  c.  Cupri  Sulph.  412 
,,  (ous.)  ..  ..  412 

Citras  .  .  .  .  .  .  412 

Fluoridum  .  .  .  .  830 

Formas  .  .  .  .  .  .  32 

Glyceroph.  .  .  .  .  34,  8 

Hydrox.  c.  Mag.  Ox.  .  .  174 

Hypophosph.  .  .  683,  14 

Iodidum  .  .  .  .  .  .  416 

Iodid.  Sacch.  .  .  .  .  417 

Lactas  .  .  .  .  ..  51,16 

Lactoph.  et  Calcii  (Syrup)  51 
et  Mag.  Sulph.  .  .  .  .  420 

et  Mang.  Citras  .  .  420,  111 

Nucleinas  .  .  •  •  415 

Oleas  .  .  .  •  •  •  601 

Oxalas  .  .  .  •  •  •  417 

Oxydat.  Sacch.  .  .  •  •  415 

Oxypersulphas  (Monsel’s)  420 
Peptonat.  Liq.  .  •  •  •  415 

Perchlor.  (wool,  413)  413,  112 

Persulph. 

Phosphas 

Saccharatus 
,,  Solubilis 
et  Potass.  Tart.  .  . 

Pyrophosph.,  U.S. 
et  Quin.  Citras  .  . 
et  „  Eff. 

et  ,,  et  Strych.  Cit.  784,  112 
Salicylas  .  .  .  •  •  •  60 

Sesquichlor.  ..  ••  413 

et  Strych.  Cit.  .  .  784,  112 

Subchlor.  •  •  •  •  412 

Subsulph. .  .  •  •  •  •  420 

Succinas  .  .  •  •  •  •  631 

Sulphanilas  .  •  •  •  60  / 

Sulphas  (Granulat.,  U.S.) 

Exsicc.  .  .  420,  113 

,,  with  Cop¬ 
per  •  420 


420 
112 

417,  112 
.  .  417 

.  .  421 

.  .  418 

719,  111 
.  720 


,,  Tersulph. 

,,  Valerianas 
Ferrier’s  Snuff  .  • 
Ferrinol 

Ferro -Alumen  .  . 
Ferrocarnis  •• 

Ferrocyanic  Acid  I  est 
Ferro-Mang.  Phosph. 
Ferropyrin 
Ferro-Silicon 

Ferrous  Chloride 


.  .  420 

820,  203 
225,  232 
415 
420 
576 
307 
545 
329 
174 
412 
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Name. 

Page 

Name. 

Pagb 

Ferrous  Chloride  with  Copper.  . 

412 

Fluid  Magnesia 

53(P 

Ferruginous  Ampoules.  . 

.  # 

37 

Fluidextr. 

Aconiti 

91 

Ferrum  .  . 

411,  113 

Agropyri  Liq. 

831 

,,  Redactum 

411,  113 

y  y 

Apocyni 

83* 

,,  Tartaratum 

421 

y  i 

Bellad.,  Rad. 

219 

Ferula  Foetida 

838 

y  y 

Buchu 

842 

Feve  de  St.  Ignace 

596 

y  y 

Cannab.  Ind. 

264 

Fever  Powders 

732 

y  y 

Capsici 

26S 

Fevillea 

854 

y  y 

Cascara 

274 

Fibrin  Ferment 

294 

y  y 

,,  Aromat. 

275 

Fibro-coumarin  Sterules 

829 

y  y 

Chiratae 

848 

Fichera’s  Treatment  of  Cancer 

530 

y  y 

Cimicif. 

84S> 

Ficus  Carica 

854 

Cinchonas 

294 

Fig 

854 

y  > 

Cocae 

332 

Filariasis  Therap.  Ind.  and 

556 

y  y 

Colchici  Sem. 

358 

Fildes’  Medium 

563 

Convallar. 

850* 

Filicin 

421, 

422 

y  * 

Ergotae 

403 

Filix  Mas 

421, 

114 

y  y 

Eriodictyi 

892 

Filmaron 

423 

y  y 

Eupatorii 

854 

Filter  Candles 

641 

y  y 

Frangulae 

855 

Filter-passing  Cold  Virus 

903 

y  > 

Geranii 

856 

,,  Influenza  Virus 

916 

y  y 

Granati 

657 

Filtration  Sterilisation  .  . 

640 

y  y 

Guaranae 

858 

Finish  (Spirit  Varnish) 

117 

y  > 

Hamamelid.  Fol.  .  . 

448 

Finnemore’s  Liq.  Arsenicalis 

175 

y  > 

Hyoscy. 

495 

Finsen  Lamp 

738 

>  y 

Ipecac. 

518 

Finsen-Lomholt  Lamp 

738 

y  y 

Lappae 

863 

Finsen-Reyn  Lamp 

738 

Phytolac. 

874 

Fir  Oils,  Douglas 

162 

y  y 

Pilocarpi 

688 

,,  ,,  Scotch 

691 

y  y 

Quassias 

877 

,,  Wool,  Oil  and  Extract 

693 

y  y 

Quillaiae 

878 

Fire  Extinguisher 

770 

#  y 

Rhei . 

878 

,,  Proofing 

770 

» ♦ 

Rhois  Glab. 

879 

First  Aid  Outfits,  Iodine  for 

512 

y  y 

Rosae 

879 

Fischer’s  “Lock  and  Key” 

y  y 

Rubi 

880 

Simile 

660 

y  i 

Sanguinariae 

881 

,,  Modifd.  Ringer  Soln. 

759 

;  ) 

Sarsaparillae 

881 

Fish-liver  Oils 

166 

y  y 

Scillae 

882 

Fish  poisoning 

469 

y  y 

Scutellariae 

883 

Flag 

861 

»  y 

Senegae 

883 

Flagella  Stains 

617 

y  y 

Spigeliae 

886 

Flaginac  Reaction 

479 

y  y 

Staphisagriae 

887 

Flame  Tree 

861 

%  y 

Stillingiae 

887 

Flannel  Bandage 

138 

Sumbul 

888 

Flavine 

297 

Tritici 

833 

Flavines,  Commercial  .  . 

29 

y  y 

Uvae  Ursi 

838 

Flavouring  Agents 

437 

y  y 

Valerianae 

819 

Flax  Seed 

864 

y  y 

Viburni  Prunif. 

891 

„  Tow 

440 

Xanthoxyli 

892 

Fleabane 

853 

y  y 

Yerba  Santa 

892 

Fleawort 

875 

yy 

Zingib. 

893 

Fleming’s  Liq.  Chrom.  Acet.- 

Fluid-glycerates 

437 

Osmic 

831 

Flumerin 

•  *  .  .  .  . 

477 

Fleming’s  Tinct.  Aconite 

92 

Fluorazure 

699 

Fletcher’s  Artif.  Dentine 

825 

Fluorene 

.  .  .  •  .  . 

190 

Flies,  to  ward  off,  vide  Therap. 

,,  Arsonic  Acid  Derivs. 

190 

Index,  Bites  and  Stings 

Fluorescein  .  .  .  .  672,  224 

Flocculation  Reaction  .  . 

.  , 

603 

y  y 

in  Cancer  .  .  672,  532 

Flores  Cinae 

191 

y  * 

Mercury  Comps.  .  . 

477 

Flour  .  .  .  .  .  450  et 

seq. 

y  y 

Sodium  (Soluble) 

672, 

,,  Analysis  .  . 

457 

183,  266 

,,  Improvers 

456 

y  y 

T  est  for  Bromine .  . 

10 

,,  National  Mark  .  . 

454 

Fluorescent  Screens 

699 

m  Self-raising 

.  . 

456 

Fluorine  in  water 

475 

INDEX 


817 


FIGURES  IN  HEAVY  TYPE,  e.g.  100,  REFER  TO  VOL.  II. 


Name. 

Fly  Deterrents 


Page 

and  Destruction 

1031,  190 

.  .  892 


„  Papers,  Sticky 
,,  Spanish  or  Blistering 
„  Sprays 
Foeniculum 
Foenugreek 
Folin  and  Denis’  Method 
,,  and  Wu  Method.  . 

Folin’s  Blood  tube 

,,  Modif.  Method  for  Uric 
Acid 

Follicular  Hormone  and  Hydrate 
See  also  Oestrin  963 
Fonio’s  Method 
Fontana’s  Silver  Stain 
Food  and  Drugs  Act,  1928 


.  .  264 

.  .  190 

854,  114 
.  .  854 

.  .  325 

.  .  350 

.  .  350 


336 

145 


344 

536 

440 


y  j 

Colours 

..462 

j  y 

Iron 

.  .  364 

9  9 

Poisoning 

1034,  516,  469 

i  * 

Preservatives 

.  .  458 

Foods 

575  et  seq. 

y  > 

Calorie  Values 

365 

,,  Diabetic  .  .  .  .  .  .  585 

,,  Heavy  Metals  in  .  .  465 

,,  Infants’  .  .  .  .  .  .  580 

,,  Standard  Calorie  Require¬ 
ments  . .  . .  . •  366 

,,  Vitamins  in  .  .  .  .  368 

Fool’s  Parsley  .  .  .  .  •  •  832 

Foot  and  Mouth  Disease  709,  399 


137 

690 

309 


567 
.  .  616 
.  .  620 

122,  139,  266 
.  .  139 

460 

124 

426 


139, 


by 


Foot  Powder 
Formagules 

,,  Benzol 

,,  Naphthalene  Tetra- 

chlor. 

,,  Olive  Oil 

,,  Santalol 

Formaldehyde  .  . 

,,  Assay  .  . 

,,  in  Food 

, ,  Glycerin 

„  in  Milk 

,,  Production 

Bacteria 

,,  Tablets,  Internal 

Formaldehydum  Polymerisatum 
=  Paraform  .  . 

Formalin  .  .  •  •  122, 

,,  Chlorof.  Sols. 

,,  Disinfecting  Tablets 

,,  Formol 

,,  Gargle 

,,  Inhalation 

,,  Room  Fumigation 

,,  Tabs.  Internal 

Formalinsapa 
Formalised  Gelatin  .  . 

„  Capsules 

Formamide 
Formamin 

„  Ethyl  Iodide 

Formamint  Tablets 
Formanilid 


140 

128 

127 
139 

125 

128 
122 

126 

125 

124 
128 

126 
425 
690 

125 
449 
503 
128 
125 


Name.  page 

Formidin  .  .  .  .  .  .  503 

Formin  .  .  . .  .  .  .  .  449 

Formol  .  .  .  .  .  .  .  .  122 

Formosyl  preps.  ..  125,  126 

Formosyls,  Perfumed  .  .  .  .  597 

Formyl  Terchloride  .  .  282,  75 

Formyphdnarsine  .  .  .  .  188 

Fouadin  .  .  .  .  .  .  .  .  163 

Fouchet  Reagent  .  .  .  .  310 

Four  Gland“Tablets”  "  9S0 

Fourneau  “309”  .  .  .  .  314 

Fournier’s  Syringe  .  .  .  .  455 

Fowler’s  Solution  .  .  .  .  175 

Fractional  Test  Meal  .  .  .  .  357 

Fraenkel’s  Pneumococcus  .  .  580 

Fragaria  .  .  .  .  .  .  .  .  855 

Frailac  .  .  .  .  .  .  .  .  580 

Fraisse’s  Ferrug.  and  Serum 
Ampoules 

Framboesia  .  .  .  .  193 

Frangula.  . 

Frankincense 
Fraser’s  Root 
Fraxinus  ornus 
Freeman’s  Chlorodyne 
Freezing  as  Food  Preservative 
,,  Mixtures 
Freezone  Corn  Removei 
French  Chalk 
,,  Glossary 
,,  Green 
,,  Polish 
Friar’s  Balsam  .  . 

Friedlander’s  Pneumobacillus 
Friedman  Pregnancy  Test 
Froehde’s  Reagent 
„  with  Ergot 

,,  Test  for  Digitoxin 

Frohlich  Syndrome 
Frost  Bite 
Fructolax 
Fructose 
“Fruit” 

Fruit  Preservatives 
Fruits  in  Jam 
„  Canned  .  . 

Fuchsine,  Basic  and  Acid,  or 
“S”;  and  Carbol 
Solution  320,  55,  266, 
463,  611 


37 

628 

855 

691 

843 

865 

755 

461 

300 

755 

139 

770 

49 

117 

7 

582 

110 

239 

404 

101 

984 

1055 

653 

750 

456 

467 

442 

447 


,t  Aniline  Green 

,,  Ointment 

Paint  (Castellani) 

Fucus  Vesiculosus 
Fuller  Celery  Perles  . 

Fuller’s  Earth  .  . 

,,  Inhalant 
Fulmar  Oil 
Fumigation  of  Rooms 
Fumigators  •  •  ■ 

Fumus  Potassn  Nitratis 
Fungi,  poisoning  by  (see  1  o.sons 

and  Antidotes)  .  •  109s 


124, 


612 

320 

320 

855 

755 

138 
446 

139 
27,  13 

124 

710 
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Name. 

Page 

Name.  Pa 

Fungus  igniarius,  P.  Austr. 

#  # 

835 

Gas-Oxygen  Anaesthesia 

1 

,,  Laricis 

833 

,,  ,,  and  Ether 

1 

Fur  Antimony  in 

,  . 

46 

,,  Poisoning  .  .  1096,  653- 

-6 

,,  Dermatitis  .  .  306,  1045,  48 

,,  ,,  Decontamination 

6 

,,  Dyes 

306, 

1045 

,,  ,,  Defence  against 

6 

Furfural 

128,  36 

,,  ,,  Lachrymatory.  . 

6 

Furze 

,  , 

851 

,,  ,,  Lung  Irritants 

6 

Fusel  Oil 

114,  38 

,,  ,,  Mixtures  (pois¬ 

onous) 

6 

r; 

,,  ,,  Mustard 

6-1 

vjr 

,,  ,,  Sensory  Irritants 

6 

Gabail  Elixir  Bromo-Valerianate 

755 

,,  ,,  Treatment  654  et 

SC: 

,,  Syrup  Pertussis.  . 

755 

,,  ,,  Vesicants 

6;i 

Gaertner  Group  of  Bacteria 

517 

Gasoline  .  .  .  .  655, 

1" 

Galactose 

751 

Gaster  Siccata 

9fr 

Galangal.  . 

855 

Gastralka 

21 

Galbanum 

855 

Gastric  Extract  .  . 

96 

Gale,  Sweet 

842 

,,  Contents  Examn. 

3? 

Galega 

855 

,,  Ulcer  .  .  .  .  .  .  10t 

Galegin 

647 

Gaubius’  Table  of  Dosage  .  .  1 1 C 

Galium  Aparine 

855 

Gauducheau’s  Stain 

5' 

Gall  Bladder  Visualisation 

675 

Gaultheria  Oil 

e 

,,  ,,  ,,  Sod.  Brom. 

763 

Gauze,  Absorbent 

it 

,,  Stones 

677,  315 

,,  ,,  and  Cotton 

,,  Treatment 

675, 

1055 

Tissue 

ii 

Galla 

856 

,,  Alembroth 

44 

Gallate  de  Bismuth 

233 

,,  Bismuth  Subgallas 

23 

Galvanism 

719 

,,  Boric  Acid 

,,  Stimulation  by 

730 

,,  Bromphenobis  .  . 

2 

Gambir 

846,  26 

,,  Carbolised 

1 

Gamboge 

843 

,  Chinosol 

31 

Gamgee  (Gauze  and  Wool) 

Chloramine 

7 

Tissue 

439 

,,  -covered  Moss  .  . 

77 

Ganja 

263,  68 

,,  Cyanide.  . 

46 

Garcinia  Hanburii 

843 

,,  Iodofonn  439,  440,  441,  1 

Gardan  Tablets.  . 

330 

,,  Mercurome 

48 

Gardenal 

815 

,,  Picric  .  .  .  .  56,  439, 

44 

Garfield’s  Tea 

710 

,,  Tampons  .  .  .  .  43 

Gargar.  Acidi  Benzoici.  . 

7 

Gauzes  and  Gauze  Tissues 

,,  Acid  Carbolic  .  . 

17 

439,  440, 

44 

,,  Acidi  Tannici  .  . 

89 

Gazoline 

65 

,,  Aluminis 

433 

Gee’s  Cough  Linctus  .  . 

67 

,,  Carbolica 

17 

,,  Lobelline.  . 

75 

,,  Chlori  .  . 

766 

Gefleckter  Schierling 

37 

,,  Formaldehydi  .  . 

125 

Gelanthum 

8( 

,,  Formosyl 

,  , 

126 

Gelatin,  Comp.  Phenolised 

87 

,,  Hyd.  Co. 

,  , 

475 

,,  Glycerin 

47 

,,  ,,  Perchlor. 

469 

,,  Injections  .  .  .  .  1, 

47 

,,  Hydrog.  Perox. 

•  •  • 

489 

,,  Lamellae  Ophthalmic.  .  57 

,,  Potass.  Chlor.  .  . 

705 

,,  Nutrient  (Bact.) 

6: 

,,  ,,  Permang. 

,  , 

545 

,,  Pastils  .  . 

47 

,,  Resorcini 

746 

,,  Sterules 

47 

Garlic 

834 

,,  Styptic.. 

97 

Garrod’s  Lozenges 

790 

Gelatina  Sol.  Steril. 

47 

Gas,  Dental 

141 

Gelatinised  Potato 

41 

,,  Gangrene  .  .  1075, 

1089 

,  556 

Gelatinothorax  .  . 

47 

Antitoxin 

557 

Gelatinum  .  .  .  .  424 

11 

,,  ,,  for  Intes¬ 

,,  Calcii  Chloridi 

2, 

tinal  Obstruction 

557 

,,  Formalisat. 

47 

for 

,,  Zinci,  and  with  Ichthy- 

Puerperal 

ol,  Picis  5%,  Re¬ 

Sepsis 

558 

sorcin  3% 

8 

for 

Gelignite 

5' 

Wounds  558 

Gelineau’s  Dragees  ..  154, 

7- 
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sfAME.  Page 

jelsemin  (Extractive)  .  .  .  .  426 

jelsemii  Radix  ..  425,  115 

jelsemine  .  .  .  .  .  .  426 

jelseminina  .  .  .  .  .  .  426 

jelsemininae  HCL  .  .  .  .  426 

Genasprin  .  .  .  .  .  .  68 

Gencydo. .  . .  . .  . .  856 

General  Paralysis,  treatment  by 
malaria  inoculation 
Genoscopolamine 
Genozo  Tooth  Paste 
Gentian  Blue 
,,  Violet  .  . 

Gentianae  Radix 
Geraniol 

Geranium  Cape.  . 

,,  Mac. .  . 

Gerber  Process  .  . 

Gerhardt’s  Test 
German  Chamomile 
,,  Glossary 
,,  Measles 
Germander 
Germanin 
Germanium 
Germicides 

Germolene  Blood  Purifier  and 
Tonic 

,,  Ointment  . 

Germolets 

Gerrard’s  Test  Solution 
Ghati  or  Ghatti  Gum  . 

Ghee  .  . 

Giardia  lamblia 
Gibb’s  Coagulometer  . 

Giemsa’s  Injection 
„  Stain 

jin 


1073 
494 
919 

462 
321,  596 
856,  115 
15S 
856 
856 
396,  434 
303 
837 
771 
988 
889 
3,  609 
856 
27 


31 


Gingelli  Oil 
Ginger.  .  . 

Gingerin.  . 

Gingerol. . 

Ginseng  .  . 

Gipsy  Nut 
Gitalin  .  . 

Gitonin  .  . 

Gitoxin  .  . 

Glanders  -  .  -  - 

Glands,  Ductless,  see  under  gland 
in  question 

Glandulae  Supraren.  Sicc. 

Thyroideae  Sicc. 
Glaser’s  Salt 
Glass,  Soluble  or  Water 

Transparency  to  Ultra 
violet  Light 
Glauber’s  Salt  .  . 

Glaucium  Luteum 
Glaukosan 
Glauramine 
Glaxo 

Glaxovo  .  .  •  •  •  j 

Globulin  in  Cerebrospinal  Fluid 
Glonoin  Sol. 


755 
755 
755 
321 
2 
54 
554 
344 
721 
595 
36 
872 
93,  204 
893 
893 
856 
890 
393,  97 
97 


97 
559 

947 
967 
976 
711 

771 

743 

772 
856 
973 

23,  433 

584 

585 
352 
569 


Name.  Page 

Gloria  Pills  and  Tonic  755 

Gloriosa  Superba  .  .  .  .  856 

Glossaries  .  .  .  .  .  .  767 

Glossinia  Palp.,  Morsitans  .  .  607 

Gloves,  Rubber  Operation  .  .  637 

Glucosan  .  .  .  .  . .  751 

Glucosazone  .  .  .  .  .  .  322 

Glucose  .  .  .  .  .  .  427,  95 

,,  Agar  Broth  .  .  .  .  630 

,,  Dextrose  Broth  .  .  630 

Estn.  in  Blood  .  .  642 

and  v.  Blood 
,,  Feeding 

,,  Gamma 

,,  Intrav.  Injn.  .  . 

,,  Media  .  . 

,,  Rectal  Injn. 

,,  Sterules  (for  feeding) 

,,  Surgical  Dressing 

”  §,yrUP.  •  IT  '• 

,,  Tests  for,  in  Urine 

,,  Varicose  Veins 
,,  Vinegar 

Glucosides 
Glucosone 
Glucosum 

„  Liquidum  .  . 

Glue 

Glusidum,  Glucusimide 
„  Soluble 

Glutaminic  Acid 
Glutathione 
Gluten 

„  Bread 
Glutoid  Caps. 

Glycaphorm 
Glycerin  ....  •  • 

,  Acidi  Borici  .  . 

,,  Carbol. .  . 

,,  Hydriodici 

>>  ”  rr-,  •  • 

, ,  T  anmci 
„  Agar  .  . 

,,  Aloes  ... 

,,  Aluminis 

M  Antiseptic  Power 
„  c.  Aq.  Rosae  .  . 

„  Atropinae 

Belladonna?  .  . 

”  Bismuthi  Nitratis 

”  Blood  Agar  .  . 

„  Boracis 

Broth  .  .  •  •. 

Carbolised  1  %  in  labour 


Detection  of 

Di-acetyl-morphmae . 

Eastoni 

Ext.  Bone  Marrow 
Ferri  Dialysat. 

,,  Perchlor. 
Germicidal  action 
Glyceroph. 

”  Rub. 

Hyd.  Perchlor. 


.  .  427 

.  .  643 

428,  429 

630 

.  .  430 

428 

430 
.  .  689 

.  .  317 

.  .  430 

.  .  449 

.  .  856 

647,  758 
427,  95 

95 

.  .  361 

748,  191 

749,  191 
762,  364 

279 
585 
585 
690 
560 

115 
10 
17 
37 

431 
630 
132 
433 

433 

434 
208 
219 
228 
630 
433 
630 
433 

116 
560 
419 
948 
414 
413 

432 
35 


9, 


135, 


36 

469 
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Name.  Page 

Glycerin  Hyd.  Perchlor.  Ale.  .  .  469 

,,  Hygroscopic  action  .  .  432 

,,  Hypophosph. .  .  ..  684 

,,  Injn.  in  cancer  .  .  431 

lodi  (and  Morton’s).  .  505 

,,  Iodoformi  .  .  .  .  501 

,,  Irrigation  .  .  .  .  433 

Jelly  .  .  .  .  .  .  433 

,,  ,,  Microscopic  .  .  116 

,,  in  Labour  .  .  .  .  432 

,,  Lubricant  .  .  .  .  433 

,,  Pancreatis  .  .  .  .  634 

,,  Papain  .  .  .  .  648 

,,  Pepsini  .  .  .  .  659 

,,  Pessaries  .  .  .  .  435 

,,  Phosphori  =Elix.  .  .  680 

.,  Plumbi  Subacet  .  .  696 

,,  in  Puerperal  Sepsis  .  .  433 

,,  Resorcin  .  .  .  .  746 

,,  Rose  Water  .  .  .  .  434 

,,  Soap  Liq.  .  .  .  .  755 

,,  Sodii  Cinnam.  .  .  828 

,,  Spirit  .  .  .  .  .  .  112 

„  Substitutes  .  .  .  .  435 

,,  Suppositories..  ..  435 

,,  Tampons  .  .  435,  793 

,,  Tinctures,  vide  Glyce- 

tracta  .  .  435,  802 

,,  Tragacanth  .  .  .  .  803 

Glyc.  Calf  Lymph  .  .  .  .  940 

Glyceritum  Boroglycerini  .  .  10 

,,  Fe.,  Quin.,  Strych.  419 

,,  Phenolis  ..  ..  17 

Glycero-alcohol  .  .  .  .  434 

,,  Piperaz.  .  .  .  .  695 

Glycerole  Easton  .  .  .  .  419 

Glycerophosphates  .  .  33  et  seq.,  8 
Glyceroph.  de  Sod.  Crist.  .  .  35 

Glyceryl  Antimonite  .  .  .  .  155 

,,  Trinit.  ..  ..  569 

,,  ,,  Determination  in 

Tablets  .  .  116 

,,  Trioleate  .  .  .  .  436 

Glycetracta  .  .  .  .  435  et  seq. 

See  also  Index  Vol.  i 
“Glycin”  .  .  .  .  . .  5 

Glycine  .  .  .  .  .  .  4,  468 

„  Hispida  .  .  .  .  885 

Glycocoll  .  .  • ;  4,  324,  364 

Glycocoll-methylguanidine  ..  316 

Glyco-gelatin  and  Pastils  .  .  434 

Glycogen  .  .  .  .  857,  266 

Glycol  (Ethylene)  .  .  .  .  435 

Glycolactophos  .  .  .  .  .  .  35 

Glycolysis  .  .  .  .  .  .  349 

Glycopasta  Aconiti,  Bellad., 

Hyoscy.  .  .  .  .  .  .  437 

Glycosuria  .  .  .  .  317,  349 

See  also  Insulin 

Glycothymoline .  .  .  .  .  .  802 

Glycyrrhiza  ..  ..  857,  117 

Glycyrrhizin  .  .  .  .  .  .  117 

,,  Amm.  .  .  .  .  857 

Glykaline  .  .  .  .  .  .  756 


583 


is 


Name. 

Glyls 

Gmelin’s  Test  .  . 

Gnoscopine 
Goa  Powder 
Goat  Serum  in  Cancer. 

Goats  and  Malta  fever 
Goat’s  Beard 

„  Milk  ... 

,,  Rue 

Goitre  .  .  510,  708,  709,  768, 

and  Therap.  Ind.  1053 
,,  and  Iodine  in  Water 
Gokhru 

Gold  Beater’s  Skin 
,,  Chloride  .  . 

,,  Colloidal  .  . 

,,  for  Syph.  diagnos 
“Cyanide” 

,.  and  Sodium  Chloride 
,,  Sodium  Thiosulph. 

,.  Treatment  of  Phthisis 
Golden  Fire 
,,  Santonin 
,,  Seal  .  .  .  . 

Gomenol  and  Pate 
Gomme  Arabique 
,,  Gutte  .  . 

,,  S£n£gal 

Gonadotropic  Hormone  of  Ant. 

Pituitary 
Gonal  Capsules 
Gonoccocus,  Vaccine 
Gonorrhoea  .  .  913,  1057 

,,  Complement  Fixa¬ 
tion  in 


P/s 

4 
3 i 
1i 

2 

10 

6 

8 

,  5 
8 
9» 
10 
4- 
8; 
9' 
2: 
3 

3 
7 
2 
2 
2 
7 
7. 

4 
8' 


8 


II 

6: 

9 

5! 


n 


,,  Mercurome 
Goober  Nut 
Goose  Grass 
,,  Grease 
Gorit  (Calc.  Perox.) 

Gorun  Cachets  .  . 

Gossyp.  Rad.  Cort. 
Gossypium 

Absorbens 
Acid.  Boric. 
Arseniosum 
Camph. 

Capsici 
Carbolisat. 

Ferri  Perchlor 
Hyd.  Iodidi 
,,  Perchlor 
Iodoformi 
Menthol 
Ol.  Terebinth. 

Sal  Alembroth 
Stypticum 
Gottlieb  Method 
Goudron  de  Houille 
Goulard’s  Extract 
Gout 

,,  Powders  .  . 

See  also  Therap.  Ind.  1057 
Gouttes  Ameres  de  Baum6 


480,  4: 

8: 


46 


8. 

5< 

2 

3 

4 
4; 
1 


1 

2< 

2 


9, 


4 
4 

4 

5 

5 

6 
4 
4 

95,4 


2 

6 

6 

8 
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Name. 

Gower’s  Haemocytometer  Sol 
Gowland  Hopkins’  Method 
Grade  A  Milk  . . 

Grafenberg’s  Ring 
Grain  Vinegar  .  . 

Grains  de  Lin  .  . 

„  „  Vais 

Gram-Eosin  Stain 
Gram- Second  .  . 

Gram’s  Iodine  Solutior 
Granati  Rad.  Cort. 

Grant’s,  Sir  D.,  Inhalation  and 

Insufflator  .  . 

,,  ,,  Pigment.  Iodi 

Granula  Dioscoridis 
Granules  Aconitine  and  Nitras 
,,  Atropine  Sulph. 

,,  Digitaline  Nat. 

,,  Digitoxin 

,,  Hyoscyamine 

,,  Strophanthin 

Grape  Sugar 
Grasshopper  Ointment 
Gratus  Strophanthin 
Graves’  Disease,  see  Exophthalmic 
Goitre.  .  .  .  .  .  .  •  1053 

Gray’s  Stovaine  Dextrin  Inj.  .  .  352 

Green,  Brilliant  .  .  324,  55 

Malachice  .  .  323,  55 


Page 

340 

335 
406 
723 
449 
864 
756 

509 
689 

510 

.656,  657,  121 

286 
506 
176 
93 
207 
393 
392 
496 
783 
427 
756 
783 


,,  Mercurous  Iodide 
,,  Mountain  Cure 
Gregory’s  Pill  =  Pil.  Coloc.  Co. 

,,  Powder 

,,  Salt  .  . 

Grenz  Rays 
Grey  Oil .  . 

,,  Powder 
Griffith’s  Mixture  =Mist.  Ferri 
Co. 

Grignard  Reaction 
Grindelia 
Grindeline 
Gripe  Water  Carminative  (Wood¬ 
ward’s) 

Griserin 

Grossich’s  Solution 
Ground  Nut  Oil 
Groundsel 
Growth  Hormone 
Guaiaci  Resina  (and  Lig.) 

,,  Tests  for  Blood 
Guaiacol  (Liq.  and)  444, 

,,  Benz. 

,,  Cacodyl. 

Calc.  Sulphonate 
,,  Camph. 

,,  Carb. 

,,  Cinnam. 

,,  Cryst. 

Glucose  Sterules 
Iodide 

,,  -Iodine  Oil 

Pot.  Sulphonate 
Guaiacum  Test  for  Blood 


466 

710 

879 

172 

744 

455 

454 


540 

443 

443 


756 

319 
511 
837 
883 
110 
444,  89 
.  .  338 

91,  92,  266 

446,  268 

.  .  181 
.  .  447 

446 

446,  92,  268 

447,  268 

444 
200 

447 

445 
447 
338 


Name.  Page 

Guaiacyl  .  .  .  .  .  .  447 

Guaicamphol.  .  .  .  .  .  .  446 

Guanidine  .  .  .  .  986, 326 

Guanine  .  .  .  .  .  .  326 

Guarana  .  .  .  .  858,  1 21 

Guaranine  .  .  .  .  244,  858 

Guaycuru  .  .  .  .  .  .  857 

Guaza  .  .  .  .  .  .  .  .  263 

Guimauve  Pastils  .  .  .  .  434 

Guinea  Worm  .  .  .  .  1058,  562 

Guipsine  .  .  .  .  .  .  892 

Gum  Acacia  .  .  .  .  .  .  1,1 

,,  Acac.  Intravenous  .  .  1 

,,  Chewing  . .  .  .  .  .  848 

„  Chicle  . 848 

,,  Ghatti  (Indie.)  .  .  .  .  2, 1 

,,  Glucose  .  .  .  .  .  .  2 

,,  Plant  .  .  .  .  .  .  443 

„  Red  . 853 

„  Thus  . 691 

Gun-Cotton  .  .  .  .  359,  570 

Gunzburg’s  Capsule  . .  •  ■  361 

„  Test  ..  358,  359 

Gurjun  Balsam  .  .  .  .  .  •  839 

Gut,  Chromic,  Iodised,  etc.  .  .  532 

Guttae,  see  Index,  Vol.  I  or  under 
substance 

Gutta-Percha  and  Tissue  .  .  268 

Gutzeit’s  Test  .  .  .  .  •  •  50 

Guy’s  Tonic  .  .  .  •  •  •  756 

,,  Citrated  Blood  Agar  .  .  630 

Gwathmey’s  Synergistic  Method 

101,  102 

Gymnema  \ar.  .  .  .  •  ♦  •  858 

Gynocardia  Odorata  .  .  .  .  602 

Gypsum  (Calcii  Sulphas)  .  .  258 


H 


858, 


Haarlem  Drops  • 

Haden’s  Buffer  Solution 
Haematein  (Haematin)  . 
Haematocrit 
Haematoporphyrin 
Haematoxyli  Lignum  . 
Haematoxylin  .  .  • 

Haemochromogen  Crystal  1  est 

Haemoglobin  ..  ••  •• 

Detn.  of  in  Blood 

Haemoglobinometers 
Haemolysin 
Haemoplastin 
Haemoptysis 
Haemorrhage 
Haemorrhoids 
Haemostatic  Serum 

See  also  252  et.  . 

I-Iaffkine’s  Cholera  Prophylactic 
Plague  Vaccine 
Hagedom  and  Jensen  Method 

Hair  Dyes  •  • 

..  Amidol 


.  .  694 

.  .  341 

858,  339 

.  .  343 


seq . 


787 
858 
220 
339 

576 
339 
339 

.  .  894 

.  .  964 

151,  1058 
1058,  1059 
448,  1059 
.  .  964 

908 

679 
350 

305 

48 
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Page 

Name. 

Pac 

Hair  Dyes,  Argentic 

47 

Hay  Fever  Reaction  Outfit 

.  .  9“ 

,,  ,,  Copper 

47 

,,  ,,  Vaccines 

.  .  93 

,,  ,,  Henna 

305, 

859 

See  also  Protein  Therapy 

,,  ,,  Hydrog.  Perox. 

489 

and  Therapeutic  Index 

,,  ,,  Inecto 

306 

Hayem’s  Blood  Solution 

.  .  3fl 

,,  ,,  Iron  Tannate 

48 

,,  Solution  (Serum) 

.  .  76 

,,  ,,  Lead 

305 

Hay’s  Test 

.  .  31 

,,  ,,  Mrs.  Potter’s  Walnut 

Hazel  Foam  and  Comps. 

.  .  44 

Juice 

306 

Heal-All 

.  .  84 

,,  ,,  £-Phenylenediamine 

305 

Health  Resorts 

4S8-5C 

,,  ,,  Pot.  Permang. 

545 

Heart,  Auricular  Fibrillation 

386,  71 

,,  ,,  Pyrogallol  .  . 

47 

,,  Muscle  Ext. 

.  .  95 

,,  ,,  Sensitization  Test 

305 

Heat  as  Antiseptic 

.  .  63 

,,  ,,  Silver 

47 

,,  Sterilisation  by 

.  .  63 

,,  Lotion,  Amyl  Nit.  a 

nd 

Heberden’s  Ink=Mist.  Ferri 

Pilocarpine 

153 

Arom.,  ’85 

•  # 

,,  ,,  E.  Wilson’s 

144 

Hedeoma 

.  .  87 

,,  ,,  Resorcin  .  . 

746 

Hedera  and  Hederin 

858,  85 

Hair’s  (Dr.)  Asthma  Cure 

756 

Hehner’s  Test  .  . 

.  .  42 

Halarsol 

188 

Heiser’s  (Chaulmoogra)  Inin...  6C. 

Halazone  Tablets 

48 

Helalin 

.  .  84: 

Haldane  Method  of  Haemo- 

Helba 

.  .  85s 

globin  Detn. 

339 

Helenin 

. .  86 

Haldane  Oxygen  App. 

631 

Heliotropin 

.  .  85 

Half-Cream  Foods 

578, 

580 

Helium  .  . 

.  .  69 

Halibut-liver  Oil 

166 

Hellebore,  Black,  Green,  White  89 

Hall  Edwards  COz  App. 

23 

Heller’s  Test 

.  .  30 

Hall’s  Medium 

562 

Hellige  Colorimeter 

.  .  31 

Halmagon  Tablets 

756 

Helmerich’s  Pomade 

.  .  79 

Halogens,  effect  of 

664 

Helonias  Compound 

85 

Halometer 

344 

,,  dioica 

.  .  85 

Halphen’s  Test 

163 

Hemisine 

.  .  96 

Hamamelidin 

448 

Hemlock  (Lesser,  832) 

.  .  37 

Hamamelidis  Cort.  et  Fol. 

447 

,,  Dropwort 

.  .  87 

Hamilton’s  Pill 

374 

,,  Spruce 

.  .  87 

Handkerchiefs,  Aseptic 

439 

,,  Water.  . 

.  .  84 

Hansen  Bacillus 

566 

Hemolac 

.  .  58 

Harcourt  V.  Regulator 

282 

Hemp,  Canadian 

.  .  83 

Hard  Soap 

192 

,,  Resin 

6 

Hardhack 

849 

,,  Russian 

..  84 

Harmala 

858 

Henbane 

.  .  49 

Harmalol 

858 

„  Egyptian 

204,  49 

Harmine  .  . 

858 

Henna 

305,  85 

Harmol  .  . 

858 

Hepatex  .  . 

.  .  95 

Harrington’s  Soln. 

470 

„  P.A.F . 

.  .  95 

Harrison’s  T.B.  Stain  .  . 

612 

Hepatic  Abscess  .  .  517  et  se 

Hartshorn  and  Oil 

143 

,,  Inefficiency  (Laevulose) 

Harvard  Liquid.  . 

866 

Test  .  . 

317,  75 

Hashish  .  . 

263,  68 

Herbe  aux  Chantres 

.  .  85 

Haust.  Chloralamidi 

281 

Heroin  Addiction 

..  56 

,,  it  Co. 

281 

„  HC1 . 

.  .  55 

,,  Copaibae.  . 

621 

,,  in  any  propn.  D.D.A. 

559,  9£ 

,,  Creosoti  .  . 

377 

Herpes  and  Chicken  pox 

.  .  9  4 

,,  Emeticus  purgans 

161 

Hervea 

.  .  24 

,,  Filicis 

422 

Hetol 

.  .  82 

,,  Imperialis 

712 

Heusner’s  Glue 

.  .  86 

Nitroglycerini  .  . 

571 

Hevea  Brasiliensis 

.  .  26 

Santonini  et  Ol.  Ricini.  . 

752 

Hexachlorethane 

290,  i 

,,  Sulphonal 

787 

Hexalin  .  . 

.  .  2< 

,,  Trional  .  . 

788 

Hexamina  =  Hexamethylenetet¬ 

,,  Ureae  Co. 

806 

ramine  449,  121,  21 

Hawthorn 

850 

,,  Benzoate 

..  4 

Hay  Fever 

661, 

914 

,,  Borate 

41 

,,  ,,  Nebulae 

. . 

569 

,,  Camphorat.  .  . 

4i 

INDEX 
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Name. 

Hexamina  in  Cholecystitis 
,,  Experiments  with 

,,  Glycocholate .  . 

,,  intrav.  injn.  .  . 

,,  Lithium  Benz. 

,,  Mercury  Compds.  .  . 

,,  Salicylate 

,,  Sod.  Acet. 

Sodium  Benzoate 
,,  Sterilisation  of  Solu¬ 

tions 

Hexanitrin 

Hexyl-resorcin  ..  747,181, 

„  „  Solution  “S.T.  37” 

Hey’s  Green  Paste 
Hiera  Picra 

High  Explosives  .  .  305, 

Hill’s  (Leonard)  Oxygen  Bag 
HimrocTs  Asthma  Cure 
Hindu  Dates 
Hinton  Test 
Hippocastanum 
“Hippocras” 

Hippurates 
Hirudin  .  . 

Hirudo  .  . 

Hiss  Medium 
Histamine  .  .  407 


,,  in  relation 
Pressure  . 

,,  Ionisation  . 

,,  Shock 

Histidine 
Hock 

Hoffman’s  Anodyne 
,,  Bacillus 

Hog  Cholera 
,,  Stomach 
Hoja  de  Digital 
Holarrhena 
Holarsol 

Holdroyd’s  Gravel  Pills  . 

Plolloway’s  Ointment  and  Pills 
Holocaine  HC1.  •  •  3^4,  CQ 

Homatropinae  HBr.  204,  210,  60,  268 
HC1.  •  •  .  .  210 

Salicyl  ..  ••  210 

.  .  204,  210,  60 
.  .  146 


Page 
677 
450,  122 
.  .  454 

.  .  452 

.  .  453 

.  .  477 

.  .  453 

.  .  454 

.  .  453 

122 

409 
268 

748 
325 
133 
569 
631 
710,  756 
.  .  889 

.  .  603 

.  .  832 

.  .  893 

.  .  8,  9 

.  .  950 

.  .  950 

.  .  618 
662,  665,  667, 
956 

to  Blood 

.  .  407 

.  .  725 

407,  667 
407,  309,  468 
36 
104 
542 
562 
965 
385 
859 
188 
756 
756 
268 


yy 

y> 


Homatropine 
Hombreol 
Honey 

„  Water 
Honeysuckle 
Hood’s  Medicine 

„  Pills  •  •  •  •  .  v 

Hookworm,  see  Ankylostomiasis 
Hooper’s  Female  Pills 
Hop  Smoking  .  .  •  •  •  • 

Hopkin’s  Method  for  Detn.  of 
Uric  Acid 
Hordenine 
Horehound 
Hormonal 
Hormones  Pancreas 


95 

114 

864 

756 

756 

756 

864 

335 

859 

865 
965 
633 


Page 

963 

974 

981 

981 


Name. 

Hormones  Placental 

,,  Suprarenal  .  . 

Hormonigen  Tabs. 

Hormotone  Tabs. 

Horrocks’  Water  Testing  Metho 
Horse  plasma  .  .  .  .  .  .  963 

Horse  Serum  .  .  .  .  .  .  963 

Horse-chestnut  .  .  .  .  819,  832 

Horse-hair  .  .  .  .  .  .  533 

Horsenettle  .  .  .  .  .  .  884 

Horseradish  .  .  .  .  .  .  849 

Horsley’s  Wax  .  .  .  .  .  .  846 

Horst’s  Eye  Drops  .  .  .  .  826 

Horticultural  Poisons  172,  989,  992 
Hortvet  Cryoscope  .  .  .  .  403 

Hospitals  and  D.D.A.  .  .  .  .  1004 

Hound’s  Tongue  .  .  .  .  852 

Household  Ammonia  .  .  .  .  144 

,,  Soap  .  .  .  .  192 

Houseleek  .  .  .  .  •  •  883 

Hubl’s  Iodine  Solution  .  .  131 

Hughe’s  Blood  Pills  .  .  .  .  757 

Huile  Camphree  .  .  .  .  261 

,,  Sterilisee  .  .  261 

Creosot.  Iodof.  .  .  .  .  501 

de  Bouleau  .  .  .  .  697 

de  Cade  . .  .  .  •  •  096 

de  Foie  de  Morue  .  .  611 

Grise  Injectable  .  .  .  .  455 

d’lodure  Mercurique  .  .  463 

de  Jusquiaume  Co.  .  .  495 

Lourdes  de  Petrole  .  .  651 

d’oeilette  .  .  .  •  •  •  015 

de  Petrole  .  .  •  •  055 

,,  de  Vaseline  .  .  •  •  051 

Hulle’s  Soluble  Strychnine  .  .  786 

Human  and  Humanised  Milk 

579,  400,  401,  433 
776 
561 
579 
622 
864 
582 
773 

255 


Treatment 


Treatment 


Human  Bile 

,,  Plasma  Glucose  Agar 
Humanised  Cream 
Humbergum 
Humulus  Lupulus 
Huntoon’s  Antibody  Solution 
Hunyadi  Salts  .  . 

Hurst’s  Alkaline 
(Ca) 

Hurst’s  Alkaline 
(Mg.)..  .. 

Hurtley’s  Test 
Huxham’s  Tincture 
Hycol 

Hydatid  Fluid  .  . 

,,  Skin  Test 
Hydnestryle 
Hydnocarpus,  var. 

Eth., 

Hydnocreol 

Flydramyl 

Hyd!  Ammon.  Chlor.  (Sal  Alem 
broth)  .  . 

,  Benzoas 


Esters 


538 

.  .  305 

.  .  294 

29 

.  .  337 

.  .  337 

.  .  607 

602,  606 
.  607 

.  .  607 

.  .  656 

859 


472 

459 
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Name.  Page 

Hyd.  Bichloridum=Perchlori- 
dum 

,,  Bijodat  (Biniodid) 

,,  Biniodidum,  B.P.  ’14 
See  also  464  et  seq. 

,,  Biniodidum  Solubes 
,,  Bisulphid.  or  Bisulphuret, 

P.L.  ’51  =  Vermilion.  . 


II. 


467 

462 

462 


464 


477 


y  y 

Bromidum 

.  .  459 

y  y 

Carbolas 

459 

y  y 

Chloridum  mite  .  . 

.  .  473 

y  y 

Chloridum,  B.P .  ’14  = 

Sub- 

chloridum 

473,  124 

y ) 

,,  Corrosivum  467, 1 24 

y  y 

„  Mite,  U.S.= 

Subchlor.  473,124 

y  y 

Cyanidum 

459,  122 

y  y 

Iodas 

.  .  830 

y  y 

Iodidum  Flavum 

466,  123 

y  y 

„  (-ous) 

.  .  466 

y  y 

,,  Rub. 

462,  123 

y  y 

,,  Viride  .  . 

.  .  466 

y  y 

Nitras 

.  .  466 

y  y 

Oleas 

.  .  598 

y 

Oxidum  (-ous)  .  . 

.  .  475 

y  y 

,,  Flavum  .  . 

476,  123 

y  y 

,,  Rubrum 

477,  123 

y  y 

Oxy  cyanidum 

460,  123 

y  y 

Oxysulphas 

.  .  476 

y  y 

Peptonas 

.  .  467 

y  y 

Perchloridum 

467,  124 

y  y 

,,  Wool,  Gauze, 

Lint  Wool 

469,  471 

t  y 

,,  Intrav.  use  472 

y  y 

Persulphas 

.  .  476 

y  y 

et  Potass,  lod. 

.  .  464 

y  y 

,,  ,,  Solubes 

.  .  464 

y  y 

Protoiodid. 

.  .  466 

y  y 

Rhodanidum 

.  .  477 

y  y 

Salicyl.  (Basic) 

472,  124 

y  y 

,,  Neut. 

.  .  473 

y  y 

Salicyl.-Arsonas  .  . 

.  .  183 

y  y 

Stearas 

.  .  599 

y  y 

Subchloridum 

473,  124 

y  y 

,,  Duret’s 

Form 

474,  124 

y  y 

,,  Finely  divi- 

ded 

124 

y  y 

Succinimid. 

476,  272 

y  y 

Sulphas,  Subsulph. 

.  .  476 

y  y 

Sulphidum 

.  .  477 

y  y 

Sulphocyanidum 

.  .  477 

y  y 

Sulphuret  c.  Sulph. 

.  .  477 

y  y 

et  Zinci  Cyanidum 

461,  123 

Hydrargyrum  .  . 
Hydrargyrum  Ammon. 
,,  Exstinctum  . 

,,  Oleatum 

Hydrastin 
Hydrastina  (Aik.) 
Hydrastinae  HC1 
Hydrastininas  HC1 
Hydrastis 


454,  124 
458,  125 
.  .  456 

599,  126 
.  .  487 

487,  127 
487,  127,  268 
487,  127,  268 
486,  127 


e.g.  1 00,  REFER  TO  VOL. 

Name. 

Hydrazine 
Hydrazobenzene 
Hydriodic  Ether 
Hydrobromic  Ether 
Hydrocarbons  .  . 
Hydrochinon 
Hydrochlorates  Ale.  Pri 
Hydrocotarnine 
Hydrocotyle  Asiatica 
Hydrocupreine  .  . 
Hydroferrocyanic  Acid 
Hydrogen  Borate 

,,  Ion  Concent 


PAG 


ncip.  Opii 


of  Blood 
and 

Bacteria 
Detn.  of 


31 

10 

83 

66 

86 

62 

17 

86 

38 

3Q 

«C 

34* 


,,  ,,  Indicators 

,,  Liquef.  App. 

,,  Peroxide  .  .  13,  ■ 

„  ,,  Solid 

,,  ,,  Borated 

,,  ,,  Mouth 

Washes 

Hydrogenated  Fats 

,,  ,,  Detection 

Hydrogenit 
Hydrolete 
Hydrophobia 
Hydroquinine  HC1. 
Hydroquinone  .  . 

,,  Developers 

“Hydroxyl” 

„  Group,  effect  of 
Hydroxylamine  HC1.  .  . 
p-Hydroxyphenylalanine 
Hydro  xy-phenylethylamine 


88. 


63: 
22f 
21  £ 
17£ 


652 


49( 

489 


408, 


P-p-Hydroxyphenyl-  a-amino- 
propionic  Acid 
Hydroxyphthalophenon 
8-Hydro  xyquinoline 
Hyomee 

Hyoscina  .  .  .  .  490, 


489 

597 

132 

174 

174 

585 

38C 

86C 

701 

488 

664 

86C 

309 

973, 

468 


364 

671 

211 

751 

129 


Hyoscinae  HBr.  491,  128,  269 

,,  HC1.  and  HI.  .  .  49^ 

Hyoscine-Morph.  Anaesthesia  491 
Hyoscyami  Folia  .  .  494,  121 

,,  Mutic.  Fol.  495,  121 
Hyoscyamina  .  .  .  .  .  .  49( 

Hyoscyaminae  HBr.  et  Sulph. 

496,  128,  269 


Hyper-  and  Hypo-thyroidism 
Hyperacidity 
Hypercalcaemia  .  . 
Hyperchlorhydria 
Hyperglycaemia 
Hyperol 

Hypertonic  Saline 
Hypervitaminosis 
Hypnal 
Hypnogen 
Hypnone.  . 

Hypoacidity 
Hypobromite  Sol. 


594, 


98^ 

359 

349 

359 

631 

49( 

76( 

3S< 

27( 

80( 

821 

359 

339 


INDEX 
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Name.  Page 

Hypocalcaemia  .  .  .  .  .  .  348 

Hypochlorhydria  .  .  .  .  358 

Hypochlorite  .  .  .  .  44,  67,  652 

,,  Dakin’s  .  .  44,  67,  652 

Hypod.  Injections,  see  Sterules 
Purgatives:  Aloin 

,,  Apocodeine 

,,  Colocynthin 

,,  Hormonal 

Sterules,  see  Sterules 
Tabs.,  v.  Tablets,  Hypod. 
Hypophamine  .  . 

Hypophosphites  682  et  seq.,  14  et  seq. 
Hypophysis  .  .  .  .  .  .  955 


yy 
yy 
y  y 
y  y 
y  y 


133 

357 

374 

965 


962 


Hypotonic  Saline 
Hypro 
Hysterionica 
Hysterol 


.  .  761 

29 

852,  860 
820 


I 

I-X  Barium  Meal 
Ibogaine  and  HC1. 

Ice  Cream 
Iceland  Moss 
Ichthalbin 
Ichthammol 

See  also  Ichthosulphol  497 
Ichthoform 

Ichthosulphol  (Ichthyol) 

See  also  Ichthammol  128 
Ichthosulphol  Ammon.,  Lith. 

Sod.,  and  Zinc  Salts 
Paste 
Proteinate 
Resorcin 
Salicyl.  .  . 

„  Tampons 

[chthyocolla 
Ichthyol  .  . 

Ichthyolate 
Icterus  Index 
Idozan  .  . 

Ignatia  Amara  Beans  .  . 

Ihle’s  Paste 
Ilex  Paraguayensis 
Ulipi  (Nuts  and  Butter) 
Ilosvay’s  Reagent 
Imide  Orthosulfobenzoique 
Iminazolylethylamine  .  . 
Immune  Body  .  .  ■  •  • 

Serum  in  Measles 


yy 

yy 


yy 


216 

860 

436 

847 

498 

128 

499 
497 


497 

498 
.  .  498 

.  .  498 

.  .  498 

.  .  793 

.  .  860 
.  .  497 

.  .  497 

.  .  317 

366,  757 

.  596 

.  .  747 

.  .  249 

840,  439 
.  472 

.  .  748 

407,  468 
.  .  894 

573 


yy 

yy 


minimisation  .  . 
mmunity,  Local 
mmunity  Reaction 
mmunogens 
mperial  Drink  .  . 
mpermeable  Pilene 
mport  Duties  Act 

,,  and  Imperial  Pref.  Order  1019 
mprovers  (Flour)  •  •  •  •  ggl 

ncretone 


Poliomyelitis  583 
894  et  seq. 
.  .  895 

895 
.  .  946 

.  712 

.  .  439 

1019 


yy 
yy 
yy 
yy 
y  y 


yy 

yy 


,g.  100,  REFER  TO  VOL.  II. 

Name.  Page 

Incubation  periods  of  infectious 
diseases  .  .  .  .  .  .  988 

Indamine  Reaction  .  .  .  .  306 

India  Rubber  .  .  .  .  267 

Indian  Hemp,  Amer.  .  .  .  .  837 

„  White  .  .  .  .  839 

Ink  Method  595 

Lemon  Grass  .  .  .  .  872 

Licorice  .  .  •  •  827 

Pink  Root  .  .  .  .  886 

,,  Root  .  .  •  ■  •  •  855 

,,  Squill  .  •  ■  -  •  •  890 

Indican  in  Urine  325 

Indicarminum  .  .  55,  270 

Indicators  .  .  •  •  •  •  219 

Adsorption  .  .  .  .  224 

Fluorescent  .  .  .  .  224 

,,  Mixed  .  •  •  •  224 

,,  Oxidation-Reduction  224 

,,  Universal  .  .  226, 227 

Indigo  .  .  •  .  •  •  56,  270 

„  -Carmine,  v.  Synopsis  of 
B.P.  ’32  changes  and 

55,  270,  330,  462 

„  Soluble . 56 

Indigotin  56 

Indol  Reaction  .  .  ...  •  •  479 

P-Indole- a-aminopropionic  Acid  364 
Indophenol  Test  .  .  •  •  241 

Induced  Activity  .  •  •  •  6^9 

Industrial  Methyl.  Spirit  *15, ,40 
Inebriety  113,  115,  205,  2b>4,  365 

Inecto . 306 

Infant  Feeding  .  .  •  •  4(578 ,et  seq' 

»  Food,s  ‘<A>”  B’  C’  580 

and  Cocoa  .  .  • • 

,,  Starch  for  •  •  ••  380 

Infectious  Diseases  Table  •  •  988 

Influenza  .  .  914>  19b3,  J63 

Bacillus  •  •  914>  563 

’,  Epidemiology  915> 

,,  Filtrable  Virus  of  ..  916 

Infective  Period  .  .  988 

and  pneumonia  915,  916 

”  Vaccine  ••  ,903’q!c 

Detoxicated..  916 

’’  War  Office  Conf.  Vac 

cine 

Infra-Red  Rays,  Effect  of 
Infra-Rontgen  Rays 
Infundibular  Ext. 

Infundin 

Infusa  Concentrata 
Infus.  Alchemilla 
Alstoniae  .  . 

*Anthemidis 
Bardanae  Spir. 

*Buchu 
*Cascarillae 
^Chiratae  .  . 

Cocae 


y  y 
y  > 


y  y 


y  y 


915 

744 

744 

958 

959 
499 

834 

835 
837 
863 
842 
845 
848 
332 


#AkKTaan^  strength,  v. 

pp.  499,  500. 
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Name. 

Page 

Name.  Pa* 

Infus.  Condurango 

#  . 

850 

Inj.  Camphorae  /Ether  .  . 

2fi 

,,  Digitalis 

#  # 

389 

>  > 

Cocainae 

3: 

,,  Eupatorii.  . 

854 

,,  Barts. 

3c 

,,  Gentian  Aromat. 

856 

« ) 

Cocaine  et  Sod.  Bic.  (ure¬ 

,,  Gentianae  Co. 

856 

thral)  .  .  .  .  128, 

3h 

,,  ,,  Cone. .  . 

500, 

856 

)  y 

Codeinae  Phosph. 

3c 

,,  Gokhru 

857 

y  y 

Coninae  HBr. 

37 

,,  Hydrastis 

486 

y  y 

Curare 

85 

,,  Marrubii 

865 

y  y 

Curschmann’s 

26 

,,  Menyanthis 

867 

y  y 

Durant’s 

44 

,,  Polygalae  Co. 

883 

y  y 

Ergotae 

4C 

,,  *Quassiae 

500, 

877 

y  y 

Ergotinae  et  Morph. 

40 

,,  *Rosae  Acidum 

879 

y  y 

Ergotoxinae 

40 

,,  *Senegas  .  . 

,  , 

883 

y  y 

Eucain.  Lact.  (urethral)  .  . 

34 

,,  *Sennae 

# 

500 

y  y 

Fibrocoumarin 

82 

,,  #Serpentariae 

884 

y  y 

Guaiacol  (Durant) .  . 

44 

,,  Simarubae 

884 

y  y 

,,  c.  Iodo  et  Camph.  445, 

51 

,,  Symphiti.  . 

888 

y  y 

,,  c.  Iodoform 

44 

,,  „  Cone.  .  . 

#  , 

888 

y  > 

Heiser’s 

60* 

,,  Tabaci 

,  , 

870 

>  y 

Homatropinae 

21 

,,  Uvae  Ursi 

838 

y  y 

Hyd.  Biniodidi  (vaginal)  .  . 

46 

,,  Vincae  Majoris  .  . 

,  , 

892 

y  y 

,,  Cyan. .  . 

46 

,,  Violae  Tricolor  .  . 

892 

y  y 

,,  Intramusc.  .  . 

45 

Inhalatio  Iodi  Co. 

379 

y  y 

,,  ,,  Sterilisation 

63 

Inhalation  Allii  Sativ.  .  . 

.  . 

834 

y  % 

,,  ,,  Surg.  Adams 

45 

Inhalations,  Continual  .  . 

125, 

378 

y  y 

,,  Iodid.,  Ragazzoni 

46 

„  Oro-nasal  . . 

379, 

549 

y  y 

,,  Iod.  Intrav.  Spittel  .  . 

46 

Inhaler.  Ammon.  Chlor. 

141 

9  y 

,,  Lambkin 

45 

,,  Nasal  Ozonic,  Ozonic 

549 

y  y 

,,  Oxycyanid.  .  . 

46 

,,  Yeo’s  .  . 

379 

>  y 

,,  Perchor.  Intrav.,  Gt. 

Injections  (Hypodermic,  except 

Orm.  Hosp. 

47 

where  otherwise  stated) : — 

y  y 

,,  Subchlor.  .  .  455, 

47 

Inj.  Acid.  Carbol. 

18 

y  y 

,,  Succinimidi 

47 

,,  ,,  Chaulmoog.  “C” 

•  • 

609 

y  y 

Hyoscinae 

49 

,,  ,,  Lactici  (laryngeal) 

•  • 

49 

y  y 

Hyoscyaminae 

49 

,,  Salicyl.  (rectal) 
Adrenalin  Co. 


tf 

ff 


Aluminis,  et  c.  Zinc  (vaginal) 
Alypin  c.  Suprarenin 
Antimonii  Oxidi  .  . 

Ox.  Fortior 
Pot.  Tart.  Castel- 
lani 

,,  Sod.  Tart. 
Apocodeinae 
Apomorph. 

Argenti  Nit.  (urethral) 

Arsen.  Iodid. 

et  Ferri 
et  Strych.  .  . 
et  Strych.  et  Quin. 
Atropinae 

Atrop.  c.  Strych.  .  . 

Bismuthi  (intrav.)  ... 

„  Subnitratis 
Brou 

Cacodylate  Co. 

Caffeinae 
Camph.  Guaiacol  and  Iodine 

445,  514 

Camphorae  .  .  .  .  .  •  261 


9  f 
ft 

yy 


59 

972 

134 

344 

154 

156 


Iodi  Carbolisati  (uterine)  .  .  1 

,,  C.L.T.E.  (also  douche)  50 
Guaiacol  et  Camph.  445,  51 


157 

162 

357 

166 

168 

177 

178 

179 
179 
208 
205 
222 
231 
757 
183 
247 


♦Also  Cone.,  i.e.,  8  times  strength,  v. 

pp.  499,  500. 


)  y 
y  y 
yy 
y  y 


,,  Hyp.  Fortiss 
,,  Intravenous 
Iodoformi  (bladder) 

,,  c.  Guaiacol 

Iodolysin 
Lecithin 

Luminal-Sodium  .  . 
Mannitol-Quinine  .  . 
Menthol 

Mercurochrome  Intrav. 
Morphinae 

,,  Acet. 

,,  et  Atropinae 

Nitroglycerin 
Novocain  et  Adrenalin 
Nuclein 

Ol.  Chaulmoogr.  .  . 
Physostigmin. 

Picrotoxini 
Pilocarpin  Nit. 

Plumbi  (vaginal)  .  . 

Pot.  Permang.  (urethral) 
„  „  (vaginal) 

Quin.  HBr.  Ac. 

„  HC1.  Ac.  .  . 

..  c.  Phenazone 


5C 

5( 

5( 

44 

11 

5< 

81 

51 

41 

51 

51 

51 

5' 

3 

2 

6 

6 

8 

6 

7 

5 

5 

7 

7 

7 
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91 
i  y 
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y  y 
y  y 
y  y 
y  y 
y  y 
y  y 
y  y 


y  y 
y  > 
y  y 
y  y 

y  y 
y  y 
y  y 


Page 

724 

463 

472 

1 

192 

198 

178 

179 
179 
182 


FIGURES  IN  HEAVY  TYPE,  e 

Name. 

Inj.  Quin.  Intrav. 

,,  Ragazzoni  .  . 

,,  Sal-Alembroth 
,,  Salinae  et  Gum  Acaciae 
,,  Salvarsan 
,,  „  c.  Novocain 

,,  Sodii  Arsenitis  et  Ferri  No 
1  and  No.  2 

,,  Sodii  Arsen,  et  Strych. 
c.  Quin. 

Cacodyl 

Chloridi  .  .  759  et  seq 

et  Acac.,  Autoclaving 
of  ..  ••  ••  635 

Cinnamatis  .  .  .  .  828 

Coumaratis  .  .  .  .  829 

Morrhuat.  (3%)  .  .  613 

.  5  %  for  veins  614 

”,  Nucleinat . 281 

,,  Salicyl.  .  .  •  •  63 

Strychninae,  Arsen.  Iod.  et 
Quin. 

Strych. 

,,  Sulph. 

Thecalis  Anaesthetic 
Thiosinamin  et  Phenazone 
Thiosinamin  c.  Sod.  Salicyl 
Zinc  Chlor.  ^vaginal) 

„  Sulphatis  (vaginal)  .  . 

Lnotyol 
[nsect  Bites 

Flowers,  Dalmatian 
Insecticides,  Horticultural,  etc. 

876,  13,  23,  49,  144,  193, 199 

Petroleum  •  •  655 

See ’also  Cresol  Soap  Soln., 

27;  Cyanides  13;  “N.C.I. 

567;  Therap.  Index,  Bites 
and  Stings  and  Parasites, 

Instruments,  Thymol  Disinfectant  801 
Insufflatio  Bismuth,  et  Morph.  -32 
Eucalypti  Gum  •  • 

Iodoformi  and  Comps.  502 
Menthol  and  Comps.  550 
Orthoformi  c.  Resorcin  344 
Paraformi  .  .  •  • 

„  Suprarenal  ..  ■■ 

nsufflator  Drops  •  •  aan  ioa 

nSUlin“AB.”  ::  . 6  '638:640 

”  Aqueous  Extraction  .  •  639 

„  Bjolof  a.  Assay  ^ 

„  Castor  Oil  Soln.  .  .  ••  642 

Chemical  Composition  638 
”  Clinical  Experience 

(Early)  ••  •• 

Coma,  treatment  of  63/, 

”  Contraindication  •• 

Control  for  Injections 
Crystalline  •  •  *  •  fioo 

Danish  Leo  . .  •  ■  °36 

Diet 


785 

785 

786 
351 
758 
757 
822 
826 
757 

1030 

876 


y  > 
y  y 
99 
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Name.  Page 

Insulin  Distribution  .  .  .  .  639 

,,  Excessive  Dose  .  .  641 

,,  Glucose  Equivalent  .  .  644 

,,  Glucose  per  os  or  intrav. 


y  y 


y  y 


y  y 
y  y 


99 
99 
>> 
9  9 


with 

Hypergiycaemia 
Hypoglycemia 
Injection  Technique 
Inunction  of 
in  various  affns 
Lilly 
Oral  Use 
Patent  .  . 

Periodide 
Phosphotungstate 
Picric  Acid  Method  .  . 
Pituitary  with 
Preservation 
Refs.,  general 
Standard 
Suitability  of  case 
Tablets 

Therap.  Subs.  Act 
Units 

from  yeast,  fish,  etc.  .  . 
Zymase  ferments  in 
relation  to 
Insurance  Scripts  and  D.D.A. 

996,  1001,  1007,  1008 

Intarvin  .  .  •  •  •  •  •  •  647 

Integar  Caps.  .  .  • :  •  •  655 

Intemperance,  see  Inebriety  and 
Therap.  Index^ 

Intensive  Iodine  Treatment 
Internol 

Intestinal  Pills,  etc. 

,,  Putrefaction  .  . 

Intracardiac  Injns.  •  • 

Intradermal  Tuberculin  1 1 est 

“Melitene”  Test  .  . 
Intra-spinal  Anaesthesia  342,  345  351 

Intravenous  Dose  1  able  ..  116 

Inula  Helenium  •  •  6ou 


y  y 


641 

637 

641 

636 

642 
646 

638 

642 

637 

643 
643 

637 

642 
640 

643 
640 
640 
640 

638 
640 

639 


643 


508 

653 

689 

539 

971 

408 

625 


Inulase 
Inulin 

Invert  Sugar 
Invertase 
Iodargol  .  . 

Iodatol  .  . 

Iodeikon.  . 

Iodeol  .  . 

Iodex^anVwith  Meth.  Sal.  509  757 
Liquid  Iodine  .  •  •  • 

Iodic  Acid  Test  for  Acetoacetic  ^ 

ACld  Absorption  Test  .  .  305 

•  •  9  9 


.  .  294 

750,  860 
750,  95,  96 
.  .  294 

.  .  372 

.  .  515 

.  .  674 

..  372 

509 


Iodicin 
Iodides  Estn. 

Iodine 

in  Acetone 
Albumen  Comps, 
in  Benzene 


..  619 

9  et  seq. 
504,  13© 
..  827 

..  516 

..  511 
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Name. 

Iodine  in  Carbon  Tetrachlor 
,,  Comps.,  Organic 
,,  Dermatitis  from 
,,  in  Dichlorethylene 

,,  Disinfectant  Power 

,,  Douche 
,,  in  Drinking  Water 
,,  Feeding  Expts.  with 
,,  in  Foods 
,,  Formalin  Gut 
,,  and  Goitre 
,,  Intrav.  Injn. 

,,  Ionisation 
,,  in  Isopropyl  Ale 
,,  Manufacture 


Page 
.  .  512 

.  .  514 

.  .  512 

.  .  289 

.  .  652 

.  .  505 

709,  475 
.  .  709 

.  .  475 

.  .  533 

709,  768,  913 
.  .  505 

725,  726 
.  .  512 

.  .  130 


“Nascent”  Treatment  .  .  510 

Organic  Estimation  130,  133 


,,  in  Soil 

,,  ,,  Spirit 

,,  Sterules  (Skin) 

,,  Values  of  Fats  .  . 

,,  in  Water.  .  707,  768,  913, 
Iodine-Medol 

Iodinol  .  .  .  .  .  .  514, 

,,  c.  Ext.  Malti  .  . 

,,  Tablets 
Iodinosol 
Iodipin 
Iodised  Gut 

„  Oils  .  .  ..  132,  704 

See  also  Iodinol,  514,  Lipiodol,  704 


475 

511 

511 

130 

475 

516 

132 

515 

515 
60 

516 
532 


Iodised  Phenol  and  dil.  injn. 

,,  Salt 
,,  Sweets 

“Iodised  Tinct.  of  Guaiacol” 
Iodo-Acetone 

Caffeine  .  . 
Calcium-Diuretin  Tabs. 
Casein 
Cinchophen 
Cyanin 
Eosin 
Glyc.  Sol. 

Phenol 
-Protein 

,,  Tabs. 

Tannin  Syrup 
Theobromine 

Iodoform  (and  Praecip.)  500, 
Aromat. 

Dressings  .  .  501 

and  Eucal.  Bougies 
Gauze 
Oil 
Paste 
Pencils 

Petrolatum  .  . 
Tampons 
Test  for  Acetone 
Varnish 


lodol 

Iodolait 


18 

707 

708 
447 
827 
248 
798 
516 
318 
316 
221 

505 
21 

516 
516 

506 
798 

76,  270 

501 
et  seq. 

502 
77 

501 

502 
502 
502 
793 
304 

502 

503 
516 


75 


271 

67- 


504. 


Name.  Pag 

Iodolysin  Caps.,  Inj.,  Sol.,  Pig¬ 
ment 

Iodophthaleinum  .  .  183,  27* 

See  also  Sodii  Tetraiodophenol- 
phthalein  674,  703 
Iodo-pyrrol  .  .  .  .  503, 

Iodo-Ray 

See  also  Iodophthaleinum 
183,  210,  and  Sodii  Tetra- 
iodophenolphthaleinum  703 
Iodo-Salicin 
Iodostarin  Tabs. 

Iodum 

,,  Colloidal 
,,  Oleatum,  10% 

Ionic  Medication 
Ionisation,  Medical 
Ionised  Iodine  (Molson) 

Ionium  .  . 

Ionone 

Ions,  Removal  by  Galvanic  Cur¬ 
rent 

Iontophoresis 
Iopax 

Ipecacuanha 

,,  Pulverata  .  . 

Ipomcea,  Orizabensis  et  var. 


7c 

516 

13C 

366 

506 

721 

721 

757 

68$ 

892 


727 
719,  721 

.  .  877 

517,  134 


860. 


134 

861, 

13 

861 

861 

848 

994 

420 


178 

366 

415 


113 


Iridin,  syn.  Irisin 
Iris  Florentina,  Versicolor 
Irish  Moss 

,,  Free  State  Poisons  Schedule 
Iron  Alum 

,,  and  Arsenic  Drops  (and 
Inj.) 

,,  Colloid 

,,  Comps.,  Organic  .  . 

,,  ,,  Detn.  of  Traces  of 

Pb.  and  Cu.  in 

,,  in  conjunction  with  Copper 

412,  420, 

,,  Detn.  of 
,,  in  Foods  .  . 

,,  Jelloids 

,,  Tannate  Hair  Dye 
Iron-Ox  Tablets 
Irradiated  Ergosterol  .  . 

See  also  Liq.  Ergosterol 
Irradiati  166 

Irradiated  Fluorescein  .  .  .  .  67$ 

,,  Foodstuffs  .  .  .  .  591 

,,  Milk  .  .  591,  59$ 

Irving’s  Hefe-vitamin  Tabletten 
Irvona  Tablets 
Isacen 

Isamine  Blue 
Isatin 

Isinglass  and  Preps. 

,,  Japanese 
Islands  of  Langerhans  .  . 

Isoacidity 

Isoamylamine  .  .  409 

Iso-amyl-butyrate 
Iso-amylene 


365 

215 

113 

757 

48 

757 

592 


973. 


272 

751 

27( 

67^ 

5( 

S6( 

86( 

632 

351 

461 

31 

83, 
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Jame. 

so-atropyl-cocaine 
sobares 

sobutyl amine  .  . 
sochlorhydria  .  . 
sopral 

sopropyl  Alcohol 
,,  Benzene 

,,  Iodine 

,,  Spirits 

,,  Tinctures 

sotonic  Boric  Acid  Lotion 
,,  Cocaine  Lotion 

Quinine  Injection 
,,  Saline  Solution 
,,  Sod.  Bic.  Solution 
,,  Sugar  Solution 
sotopes  .  . 
spaghula 
[stizin 

dalian  Glossary 
Ivy 
[xora 

zal;  Caps.,  Fluid 


119, 

119, 


Page 

87 

.  669 

468 
358 

.  .  291 

118,  39 
.  .  532 

.  .  512 

120 
120 
11 
339 
725 
759 
764 
750 
670 
135 
. .  '  276 
.  .  772 

.  .  858 

.  .  861 
30,  650 


669, 

861. 


>orandi 
obson’s  Soln 
onnetum 


,  Pulverata 
ipae  Resina 
ipin,  Jalapurgin 


687, 


861, 

861, 


135 
310 

58 

136 
136 
136 
861 
441 

Analysis  of .  .  ...  •  •  j}44 

Grading  and  Marking  Regs.  441 
National  Mark  Scheme  .  .  443 

Preservatives  .  .  446,  467 

Standard  for  •  •  •  •  *** 

Laica  Dogwood  •  •  487> 

tes’s  Powder.  . 
an  Wax 

anese  Isinglass  •  • 

tbe  (F.E.  =  Syrup)  Brea 
nine,  Yellow 
:orhiza  Calumba 
ndice,  Epidemic 


161 

295 


Fish  Stings 

lerisation  .  .  •  •  ,  •  • 

en’s  Modif.  Gram  Method 
ison’s  Powder 
liritol  Serum,  Jequinty 
salem  Artichokes 
it  Tea  .  •  •  •  •  • 

s  Fluid  ^  ••  ••  d0» 

ison  s  1  est  .  .  *.  ■  n 

„  (Mrs.)  Soothing  Syrup  757 

lesco’s  Injections  .  .  347,  3m 

ison’s  Test  .  .  •  •  •  •  . 

ie’s  Phosphate  -  •  •  •  ' ' 

j\  Tablets  .  .  •  •  •  • 


833 

696 

425 

843 

1064 

37 

699 

941 

561 

790 

827 

751 

249 

650 

322 


10 


Name. 

Judex  Reagents 
Juglandin 
Juglane 
Jujubes 

See  also  Trochisci  “G’ 
Jumble  Beads  .  . 
Jungmann’s  Tooth  Pdr 
Juniper  Communis 
,,  Sabina  .  . 

„  Tar  Oil.  . 

Juniperus  Virginiana 
Jusquiame 
Jute 

Juvigold  Elixir  .  . 


K 

K.L.X.  Tablets.. 

Kaffir  pox 
Kahn  Syph.  Test 
Kakodyle 

Kala  Azar  156,  160,  163, 

,,  ,,  Diagnostic  Test 

Kaladana 

Kalium  Bromatum  .  . 

Brometum 
Bromicum 
Jodatum 
Jodetum 
,,  Jodicum 
Kallikrein 
Kalmopyrin 

Kalzana  Tablets  .  ■ 

Kamala 

Kangaroo  Tendon 
Kaolin 

,,  Colloidal 
Kapok 
Kaposi’s  Ointment 
Kaputine 
Karmoid  Tablets 
Karsote  Tablets.  . 

Kasak 

Kasena 

Kastanol .  .  •  •  •  •  , 

Kastle-Meyer  Test  for  Blood 

Kat 

Kataphoresis 
Kauri  Gum 

Kavae  Rhizoma  .  .  •  • 

Kaylene  and  Kaylene-Ol 
Kay’s  Linseed  Compound 
Mountain  Flax  Pills 
”  Tic  Pills  .  . 

Keating’s  Lozenges 
Keene’s  Cold  Cure 
Kefir 

Kelene  .  •  •  • 

Kelier-Kiliani  lest 
Keller’s  Test  .  . 

Kelly’s  Paint  .  . 

Kelp 


Page 

239 

861 

862 

434 

827 

886 

862 

880 

696 

846 

494 

439 

757 


yy 

yy 


yy 

yy 


o. 


439 


758 

946 
602 
180 
65,  564 
565 
862 
703 
703 
703 
706 
706 
706 
954 
72 
758 
423 
533 
37,  96 
138 
662 
565 
758 
758 
758 
275 
275 
832 
338 
845 
721 
862 
862 
138 
758 
758 
758 
758 
758 
583 
105 
101 
101 
360 
504,  130 
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Name. 

Page 

Name. 

P> 

Kepad 

44 

Kukui  Oil 

.  .  5 

Kephaldol  Tablets 

758 

Kunth 

.  .  £ 

Kephir 

583.  16 

Kurchi 

527,  £ 

Kepler  Malt  and  Oil  .  . 

#  # 

758 

,,  Bismuth  Iodide 

.  .  £ 

Keratin 

Kermes  Minerale 
Ker-nak  Pills 

Kernel  Oil 

Kernite  .  . 

147, 

689 

154 

758 

438 

6 

Kuth  Root 

L 

. .  S 

Kerocain 

,,  with  Adrenalin.  Tabs. 

345 

Labarraque’s  Liquor 
Labdanum 

.’ !  sj 

and  Sols. 

345 

Labelling  of  Poisons  Order 

.  .  9; 

Kerol  and  Caps 

30, 

526 

Laburnum 

.  .  & 

Kerosene 

655 

Lacarnol 

.  .  9> 

Kest  Epsom  Salt  Tablets 

758 

Lacca 

.  .  S' 

Ketogenic  Diet 

.  . 

536 

Lachnanthes 

. .  s 

Ketohydroxyoestrin 

#  , 

145 

Lachrymal  Secretion  .  . 

.  .  7 

Kharophen 

#  # 

186 

Lachrymators 

.  .  6 

Kharsivan 

191 

Lacidac 

.  .  5 

Kharsulphan 

202 

Lackmus 

Khat 

.  . 

845 

Lacmoid 

56,  2 

Kidney  Extract  .  . 

,  # 

950 

Lacquin 

.  .  5 

,,  Tests  .  . 

806, 

327 

Lactagol 

.  .  4 

Kieselguhr 

#  # 

139 

Lactalbumen 

582,  4 

Kiliani  Test 

.  . 

101 

Lactase 

.  .  2 

Kilmer’s  Cough  Cure  .  . 

758 

Lacteol 

Kineurine 

35 

Lactic  Acid  Added  to  Milk 

49,  5. 

Kino 

,,  Eucalypti 

862,  137 
853,  137 

,,  ,,  Bacilli  Cultures 

,,  ,,  Curdled  Milk 

..52,“ 

Kirschner  Value 

437 

52,  16  et  se 

Kitano  Ointment 

758 

,,  ,,  Liq.  .  . 

.  .  « 

Ki-uma  Ointment 

758 

,,  ,,  Local  Use.  . 

U 

•  •  u 

Kjeldahl  Estimation 

Kline’s  Micro-Slide  Preciptn. 

325 

,,  ,,  Suppos.  Vaginal 

,,  ,,  Tablets 

54,  7“ 

U 

•  *  u 

Test 

603 

Lactobacilline 

a. 

•  •  u 

Knob  Root 

849 

Lacto-Dextrin 

.  .  5? 

Koch’s  Tuberculins 

927 

Lactogen 

. .  5: 

Koch-Weeks  Bacillus  .  . 

542 

Lactomaltine 

.  .  54 

Koko 

758 

Lactopeptine  Powder  .  . 

.  .  71 

Kola  Nut 

248 

Lactophosphate  de  Calcium 

C 

•  •  c 

Koleradraaber 

376 

Lactose  .  .  .  .  863,  95, 

270,  3S 

Kolynos  Dental  Cream 
Konrich’s  Method 

759 

,,  Bile-Salt-Agar.  . 

.  .  6C 

612 

Lactuca,  Lactucarium  .  . 

.  .  4$ 

Koot 

850 

Ladanum 

.  .  8( 

Koppeschaar’s  Solution 

180 

Laevo-glaucosan .  . 

.  .  9> 

Koromex 

722 

Laevo-pinene 

. .  ie 

Koronium  Bromide 

781 

Laevo-Scopolamine 

.  .  4£ 

Kossam  Seeds 

842 

Laevulose  .  .  .  .  750,  95,  21 

Kotex  Sanitary  Pads 
Koumiss .  . 

.  .  440 

583,  16 

,,  Test,  Liver  Efficiency 

317,  7£ 

Kramer  and  Gittleman’s  Method 
Kramer  and  Tisdall’s  Method 
Krameria 
Krapp  Wurzel 
Kratom 
Kreosote.  . 

,,  Soluble 
Kresapol 

Kresolum  (and  Liq.)  .  . 
Kristenson’s  Solution  .  . 
Kruschen  Salts 
Kryogenin  (vide  Cryogenin) 
Kryptoxanthin 
Krysolgan 


351 

343 

862 

880 

862 

376 

379 

30 

26 

340 

759 


373 

214 


454, 


208. 


in  Urine 
Lasvulosyls 

Lambert-Towns  Method 
Lambkin’s  Injections 
Lamblia  intestinalis 
Lamellae  .  . 

,,  Atropine 
,,  Atropine  and  Cocaine 

,,  Cocaine  (B.P.  ’14)  339, 

, ,  Cocaine  and  Homatrop . 

,,  Homatropine  (B.P.  ’14) 

2H, 

,,  Hyoscine 
,,  Hyoscyamine  . . 


31 


4i 

61 

4: 

5! 

51 

51 

2< 

5; 

2: 


5c 

4< 

4< 
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Jame.  Page 

^amellae  Physostigmine  ( B.P .  ’14) 

530,  686 

,,  Pilocarpine 
,,  Scopolamine 
,,  Zinc  Sulph.  .  .  .  . 

^amels,  Ophthalmic  Gelatin.  . 
^aminaria  Tents 
^amplough’s  Saline 
„anae  Adeps 
^ancet  C.A.  Coefft. 

^ancets,  Vaccination 
^andsteiner’s  Law 
wane’s  Catarrh  Cure 
^anette  Wax 

^angdale’s  Cinnamon  Essence 
and  Tablets  .  . 

Langdon  Brown’s  Mixture 
^angerhan’s  Islets 
range’s  Colloidal  Gold  Test 

352,  535 

Langmuir- Lewis  Octet  Theory  674 


688 

492 

826 

530 

863 

759 

93 

646 

941 

987 

759 

19 

759 

1046 

638 


93,  94 
94 
94 
457 
171 
824 
383 
863 
694 
32,  29 
694 


^anolin  and  Anhydrous 
,,  Cream  .  . 

,,  Ointment 
.anolinum  Hydrargyri . 

^anthopine  .  . 

^apis  Calamin.  Praep.  . 

,,  Divinus 
^appa 

^arch  Bark 
,ard 
„arix 
^arkspur 
^asiosiphon 
^assar’s  Paste 
^athyrus . . 

^audanine 
^audanosine 
^audanum 

fy  Sydenham  s 

^aughing  Gas  .  . 

^auri  Fruct.,  Oleum  .  . 

_,aurocerasi  Folia 
l^avandula^ 

_,averain  Tabs.  ..  •• 

^averan’s  Staining  Method 
^awsonia 

•  •  •  •  •  • 

Laxative  Bromo-Quinine  Tab 
Laxoin  .  .  .  •  •  •  • 

Lead  Absorption,  Test  lor 
,,  Arsenate  .  . 

,,  Colloidal  .  . 

, ,  Detection  of  •  • 

Determination  of  Traces 
in  Iron  Preparations 
Guaiacolate 
”  Iodid.  Coll.  .  •  • 

„  and  Lead  Selenium  Com- 

pounds  in  Cancer  368,  531 

,,  Paint  Regulations  ••  J®* 

;;  Phosph.  con.  . .  69  368 

,,  Poisoning  . .  •  •  '  1 

’  Selenide  ..  ••  368,  531 


Name.  Page 

Lead  Tetraethyl  ..  656,186 

Leaf  Lard  .  .  .  .  .  .  30 

League  of  Nations  re  Cocaine, 


887 

863 

824 

863 

171 

171 

627 

627 

141 

863 

147 

156 

737 

608 

859 

654 

759 

671 

136 

49 

366 

218 

113 

700 

368 


Opium,  etc. 
Lebertran 
Lecithin  .  . 
Leech  Ext. 
Leeches  .  . 
Leek 

Leek,  House 
Le  Filliatre’s 


yy 

yy 


.342,  623,  624 
.  .  611 

531,  137,  270,  400 

.  .  950 

.  .  950 

.  .  835 

.  .  883 

_ _  Cocaine  Anaesth.  337 

Lefroy’s  Crude  Oil  Emulsion.  .  655 

Legal’s  Test  .  .  .  •  152,  304 

Leishman-Donovan  Bodies  .  .  565 

Leishmaniasis  .  .  .  .  .  •  564 

,,  Antimony  in 

155,  160,  1065 

Leishman’s  Stain 
Leistikow’s  Bougies 
Lemon  Grass 
Juice 

„  Syrup  .  . 

Lenigallol 
Lenirobin 
Lenitive  Electuary 
Lentine 

Lentocol  Reaction 
Leprosy 

A  self-healing  disease 

608,  569 

Chaulmoogra  in 
Diagnostic  Tests 
Incubation  Period 
Manila  Congress 
Recent  Clinical  Work 

on  ..  ..604,605,568 

Relief  Assn.  Brit.  Emp. 

Rept . £08 

Transmission  .  .  •  •  1 

Vaccine  Treatment  .  .  609 

See  also  Therap.  Ind. 

Leptospira1  !  !  i  i  f» 

Leucine .  ! !  303,  309,  364,  468 


n 


y  y 
y  y 


yy 


y  y 


y  y 


341 

172 
872 
588 
864 
58 
292 
883 
306 
601 
608,  566 


601 
608,  568 


567 

608 


Leucocytes,  Estimation  of 
Levick’s  Steam  Spray 
Levigations 
Levisticum  Officinale 
Levorenine 
Levulose .  .  ■  • 

,,  Liver  Test 

Levulosyl  •  •  . 

Levy-Bing  Lafay  Syring 
Lewisite  .  . 

Libanol  .  . 

Lice,  to  Kill 
Lichenoids 
Licorice  ...  • 

Indian 

Licoricine 

Ligamentum  Calcii  Sulphas 
*  Cnspi 


340 

826,  907 
804 
.  .  863 

.  968 
750,  270 
317,  751 
438 
455 
654 

846 
1074 

847 
857 
827 
759 
137 

23 
137 


1073 


832 


THE  EXTRA  PHARMACOPCEIA 


FIGURES  IN  HEAVY 

TYPE,  e.g.  100,  REFER  TO  VOL.  II. 

Name. 

Page 

Name. 

Pa 

Ligamentum  Domettae.. 

138 

Linim.  Calaminae  et  Co. 

824,  8 

,,  Elasticum  Adhes- 

,,  Calcis 

2i 

ivum  .  . 

138 

,,  C amphorae 

261 

,  * 

,,  Lanulae  .  . 

138 

,,  ,,  Ammon. 

2* 

,,  Linae 

138 

,,  Cantharidis  Co. 

2* 

,,  ,,  Crudae 

138 

,,  Capsici  .  . 

T, 

,,  Pastae  Zinci 

138 

,,  Carron  .  . 

2t 

,,  Sindonis  .  . 

138 

,,  Chloral  Co. 

2£ 

,,  Textum  Apertum 

138 

,,  Chloroformi 

2£ 

Ligatures  var. 

532 

,,  Crinale  .  . 

2f 

Light  Green  .  .  .  .  32; 

5,  462 

,,  Crotonis .  . 

8Z 

,,  Treatment 

738 

,,  Hydrargyri 

45 

Lightning  Stroke 

1101 

,,  Hydrargyri  Oleat. 

c. 

Lignum  Rhodii 

872 

Morph. 

5S 

Ligroin  .  . 

656 

,,  Iodi,  syn.  Tinct.  Iodi 

,,  Method 

612 

Fortis 

5C 

Lilac  Artificial  =Terpineol 

,,  Jaborandi 

6S 

Lilly’s  Female  Pills 

759 

,,  Long’s  .  . 

6B 

Lily  of  the  Valley 

850 

,,  Menthol  (and  Co.) 

55 

Lime  Method  of  Wtr.  Steriln. .  . 

487 

,,  Methyl-Aspriodine 

& 

,,  Salts,  Therapy  .  .  250 

et  seq. 

,,  Meth.  Salicyl.  .  . 

6 

,,  Sucrate  of 

435 

.,  Myristicae 

86 

,,  -Sulphur  Solution 

199 

,,  Opii 

62 

Limnatis 

950 

,,  Picis 

69i 

Limonada  Roge 

537 

Potass.  Iod.  c.  Sap. 

71 

Limonade  Purgative 

537 

,,  Ravogli  .  . 

1 

Limonene 

863 

,  Salicyl.  (Methyl) 

6 

Limonis  Syr. 

864 

,,  Saponis  .  . 

75 

Linalol 

159 

,,  Sinapis  .  . 

75 

Linct.  Ammon.  Brom.  .  . 

140 

,,  St.  John  Long  .  . 

69 

,,  Apomorphinae  c.  Codeina 

166 

,,  Stokes’  .  . 

69 

,,  Bart’s 

626 

,,  Succini  Co. 

88 

,,  Camph.  Co. 

626 

,,  Terebinth. 

69 

,,  Codeinas  .  . 

357 

,,  ,,  Acet. 

69 

,,  Diamorph. 

560 

,,  Zinci  Spissum  .  . 

82 

,,  Expectorans 

154 

Linseed  and  Oil 

86 

,,  Gee’s 

626 

Linteum  Absorbens 

11 

,,  Heroin 

560 

,,  Ac.  Carbol,  5% 

1 

,,  Mentholis 

550 

,,  Stypticum 

41 

,,  Morph.  .  . 

556 

Lintner  Value 

10 

,,  Morph.  Co.  N.H.I. 

556 

Lints 

44 

,,  Morph.  Hydrocyan. 

556 

Linum 

864,  13 

,,  Opiatus  .  . 

626 

,,  Contusum 

,  , 

13 

,,  Pini  Terp.  Heroin 

694 

Lipase  (Lipolytic  Ferment) 

,,  Scillae  (and  Co.).  . 

626 

431,  633,  755,  756, 

174, 

29 

,,  „  Opiatus  .  . 

626 

Lipiodol 

515, 

13 

,,  Terp.  Pini  et  Heroin  .  . 

694 

Lipoids 

532,  13 

„  Thy  mi  et  Diaphorm. 

890 

Lipoiodine 

v  , 

51 

,,  Tolu  c.  Opio 

626 

Lipolytic  Ferment 

,  . 

29 

Lindenbliithen 

500 

Liqueur  de  Labarraque 

.  • 

4 

Liniment,  A.B.C. 

92 

Liqufruta 

,  , 

75 

Linim.  Aconiti  and  Co. .  . 

92 

Liquid  Air 

•  . 

62 

,,  „  Assay  of 

27 

,,  Egg 

.  . 

46 

,,  Aconiti  et  Chlorof. 

92 

Liq.  Acid.  Chrom.-Aceto-Osmici 

82 

,,  /Eruginis 

382 

,,  ,,  Chromici 

•  • 

8$ 

,,  Album  .  . 

693 

,,  Hypochlorosi  Comp. 

,,  Ammoniae 

143 

(Eusol)  . . 

•  • 

4 

,,  Atropinae 

209 

,,  Osmici 

.  • 

CO 

,,  ,,  et  Chlorof. 

209 

,,  ,,  Salicyl. 

•  , 

C 

c 

,,  Belladonnae 

219 

, ,  Adrenali-Hydrochloricus .  . 

96 

,,  ,,  iEthereum.  . 

221 

,,  Alkalinus,  Brandish 

7( 

,,  Bellad.  c.  Chlorof. 

219 

,,  Aluminii  Acetici  .. 

.  , 

U 

,,  Betulae  Co. 

67 

,,  ,,  Aceto-Tart. 

,  . 

K 

,,  Boeckii  .  . 

700 

,,  ,,  Chloridi  .  . 

•  • 

K 

INDEX 
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FIGURES  IN  HEAVY  TYPE, 

Page 


'Tame. 

Aq.  Aluminii  Formatis 
,,  Ammoniae  .  . 

,,  ,,  Domest. 

,,  „  Fort. 

,,  Ammon.  Acet. 

„  ,,  ,,  Fort 

,,  ,,  Anisat.  . 

,,  ,,  Aromat.  . 

,,  ,,  Cit. 

,,  ,,  ,,  Fort. 

,,  „  Tart. 

,,  Antihystericus 
,,  Antirheumatic 
,,  Antisepticus .  . 

,,  Argenti  Nitratis  . 

,,  Arsenicalis 
,,  ,,  Neutralis,  N.Z 

Form 

,,  Arsenici  Bromatus 
„  HCi. 

,,  Arsen,  et  Hyd.  Iodidi 
,,  Atropinae  Salicyl.  . 

,,  ,,  Sulph.,  1°/ 

,,  Auri  Ars.  Brom. 

,,  Hyd.  Brom. 

,,  Battley 
,,  Berberidis  Cone. 

,,  Bismuth  Ammon.  Cit 
,,  Bismuthi  Cone. 

,,  Bismuth.  Sed. 

,,  ,,  Tartratis 

,,  Bituminis  .  . 

,,  Bromi  .  . 

,,  ,,  Arsenitis 

,,  Bromo-Chloral  Co. 

,,  Calcii  Chloridi 
,,  Calcis 

..  ,,  Chlorinat.  . 

Lactat.  . 
Lactoph. 

Sacch. 

,,  Sulphurat.  . 
Caoutchouc 
Carbonis  Deterg.  . 
Carmini 

Carnis  .  .  ■ 

Caulophylli  et  Pulsatillae 
Chloromorph. 

Cocainae  HCI.  (Inj.) 

Cocci 

,  Coeruleus  .  . 

Copaiba  et  Buchu  et  Cube 
c.  Santal 
,  Copaibae 

„  c.  Buchu  et  Cube 
Cresol  Co.  U.S.X. 

,,  Sap. 

Creosoti 

Digitalis  ad  usum  intern 
Digitalis  pro  Inj. 

Donovani  .  . 

Eastoni  pro  Syrup 
,,  sine  Ferro 
Epinephrin.  . 

DD 


y  y 
yi 
yy 


136 

143,  43 

144 

144,  43 

145 

145 
857 

146 
145 

145 

146 
838 
358 

10 
169 
.  49 


175 


175 

176 

175 

177 

207 

208 
211 
211 
626 
841 

225,  61 
226 
226 
235 
297 
333 

176 
280 

255 
257 

41 

50 

51 

256 
259 
267 
296 
844 
576 
846 
286 
339 
844 
469 

jse 

620 
621 
621 
27 
27,  91 
377 
389 
389 

177 

418 

419 
969 


3a 


y  y 
y  y 
y  y 
y  y 
y  y 
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Name.  Page 

Liq.  Epispasticus  .  .  .  .  266 

,,  Ergosterol,  Irradiat.  .  .  166 

See  also  Irradiated  Ergosterol  593 
Ergotae  Ammon.  .  .  .  .  405 

Ethyl  Nitritis  .  .  .  .  104 

Euonymin  et  Cascara  ..  410 

,,  et  Iridin  .  .  .  .  410 

,,  et  Pepsini  ..  410 

Ferri  Acet.  .  .  .  .  .  .  416 

,,  Albuminati  .  .  .  .  415 

,,  et  Ammon.  Acet.  .  .  416 

„  Chlorid.  U.S.  .  .  413 

,,  Dialysat.  .  .  .  .  414 

,,  Hypoph.  Fort.  .  .  683 

,,  Iodidi  .  .  .  .  417 

,,  Peptonat.  ..  ..  415 

,,  ,,  c.  Quinin.  .  .  415 

,,  Perchlor.  ..  414,112 

,,  „  Fortis  413,  112 

,,  Pernit.  ..  ..  415 

,,  Persulph.  .  .  .  .  420 

,,  Sesquichlor.  .  .  .  .  414 

,,  Subsulphat.  .  .  .  .  420 

,,  pro  Syr.  Easton  .  .  418 

,,  Tersulphat.  .  .  .  .  420 

Ferro-Mang.  Pept.  c. 

Haemoglobin  .  .  .  .  416 

Flavus  .  .  .  •  •  • 

Fluorescinae  .  .  •  •  673 

Formaldehydi  (and  Sap.) 

122,  126.  139 

Fowleri  .  .  •  •  •  •  175 

Gelatin  Sterilisat.  .  .  .  .  424 

Glonoin  .  .  .  .  •  •  571 

Glycerylis  Trinit.  .  .  .  .  116 

See  also  Liquor  Trinitrini  571 
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yy 
y  y 
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yy 
yy 

yy 
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yy 
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yy 
y  y 
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Gutta  Percha 
Hamamelidis 
Helalin  c.  Pepsin  et 
Cascara.  . 

Hoffmann 
Hyd.  Nitratis  Acid 
,,  Perchlor. 

,,  „  Acid 

Hydrarg.  Antiseptic 
Hydrogenii  Perox. 

Hyoscinae  HBr. 

Hypophysis 
Iodi  Aquosus 
„  B.P.  ’85 
„  Co.  U.S. 

,,  Fortis 

,,  Mitis  .  .  •  •  .  •  • 

See  also  Tinct.  Iodi  Mit.  507 
Iodi  Simplex  ..  508’  !f« 

Iodo  Ferro-Mang.  Pept.  .  .  4ib 
Jaborandi  .  .  •  •  •  •  41 

Mag.  Bicarb.  •  •  536>  ^ 

Morphinae  Acet.  .  .  •• 

Bimec.  1  "45%  55/ 

HCI.,  1%  ••  556 

Tart.,  1  %  •  •  55b 

Nitroglycerin! 


292 
447,  448 
c. 

.  .  849 

.  .  104 

.  .  466 

468,  124 
.  .  470 

.  .  470 

488,  140 
.  492 

.  .  958 

.  .  133 

.  .  506 

506,  133 

507,  133 

.  133 


yy 
y  y 
yy 
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FIGURES  IN  HEAVY  TYPE, 


Name. 

Liq.  Opii  Sedativus 
Pancreaticus 
Pancreatis  .  . 
Papain  et  Iridin 
Pectoral  Benzoic 
Pectoralis  .  . 
Pepsini  et  Caff. 
Pepticus 
Picis  Carbonis 
,,  Ligni 
Picrotoxini .  . 
Pituitarii 
Plumbi  Lactat. 


Li 


Subacet.,  Dil.,  Fortis  699 


Cubeba 


Potassae 
See  also  Liq.  Potass.  Hydrox 
q.  Potass  Arsenat.  et  Bromid 
,,  Arsenit. 

Potassii  Hydroxidi 
See  also  Liq.  Potassae  702 
Protargol  .  . 

Quassiae  Cone. 

Rhei  Dulc. .  . 

Rosae  Dulcis 
Santali  c.  Buchu  et 
„  Co... 

Sarsae  Co..  Cone. 

Sedans 

Senegae  Cone. 

Sennae  Dulcis 
Seriparus  .  . 

Sodae  Carbolatis 
,,  Chirurg.  U.S 
,,  Chlorinat. 

,,  Ethylatis 
,,  Methylat. 

Sodii  Arsenatis 

,,  Carb.  for  instruments 
pro  Spirit.  Amm.  Arom 
Stillingiae  Co. 

Strych.  FIC1. 
pro  Syr.  Eastoni  .  . 
Testicularis 
Thymol 
Thyroidei 
Tolu  pro  Syrup 
Trinitrini 


X. 


See  also  Liq.  Glycerylis  Trinit.  116 


Page 

626 

634 

634 

648 

857 

857 

659 

659 

296 

296 

874 

958 

699 


702 

188 

176 

175 

188 


784 


Liq.  Violas  Glucosidi 
Vitamin®  A 
See  also  Vitamin  A  587 
Zinci  Chloridi 

Liquores  Concentrati,  see  De- 
cocta  and  Infusa  cone. 
Liquorice 

,,  Compound  Powder  of 

,,  Indian 

Lisbon  Wine 
Listerine  Antiseptic 
Lister’s  Antiseptic 
,,  Carb.  Bdges. 

,,  Cyanide  Dressings 

Litharge 


171 

877 

395 

872 

620 

620 

881 

487 

883 

884 
657 

18 

45 

42 

767 

767 

179 

765 

146 

887 

145 

418 

974 

801 

979 

840 

571 


892 

167 


822 


857 
857 
827 
.  .  115 

10,  759 

461,  1094 
17 

461  et  seq. 
.  .  700 


73 


P, 

4 

*9 

.  .53* 
534, 
534. 


534 


e.g.  100,  REFER  TO  VOL.  II. 

Name. 

Lithii  Acetylsalicyl. 

,,  Benzoas  .  . 

,,  Bromid.  .  . 

,,  Carb. 

,,  Chloridum 
,,  Citras 

,,  Effervesc.  (and  Lax.) 

,,  Formas 
,,  Guaiacas  .  . 

,,  Hippuras 

FfF 

,,  9y  .  . 

,,  Iodidum  .  . 

,,  Phenyl-cinchoninate 
,,  Quinas 

,,  SalicylasforVaricose  Veins  65 


£ 

535 


535. 


56, 


273 
75i;  2 

c 


535, 

536, 


“Lithiated  Sorghum  Co.” 


885 


Eff. 

,,  Sulphas  .  . 

,,  Sulpho-Ichthyolas 
,,  Tart.  Acid. 

Lithion 
Lithium  .  . 

,,  Ionisation 
Litmopyrin 

Litmus  Paper  and  Sol. .  . 

Liver  Abscess 
Desicc. 

Diet 

Extract,  home  made 
Fluke 

Function  Tests  .  . 

Intrav.  use 
Pernicious  An®mia 
,,  Cone.  FI.  Ext 
,,  Pdred.  Ext. 
of  Sulphur 
Test,  Van  den  Bergh 
Lloyd’s  Reagent 
Lobelia  and  Lobeline  .  . 
Lobeline  HC1.  .  . 

,,  Sulph.  Tabs.  .  . 

Locke’s  Solutions 
Lockyer’s  Hair  Restorer 
Locock’s  Wafers 
Locust  Bean 
Loeffler’s  Blood  Serum  .  . 

,,  Modified  Antiformi 
Method 

,,  Pigment  (Diph.) 
Loew’s  Theory 
Logwood 
London  Paste 
Long  Pepper 
Lonicera  var. 

Lopion  .  . 

“Lords  and  Ladies” 

Loretin 

Lotio  Acid  Acetici 
,,  ,,  Benzoic 

,,  ,,  Borici,4% 

,,  c.  Zinc  Sulph. 
Carbolici  (et  c.  Co- 
caina) 

Citrici  et  Phenolis  .  . 
Hydrocyan.  c.  Sodio 


n 


y  y 
y  y 


yy 

yy 
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Iame. 

,otio  Acid  Picric,  1  % 

,,  ,,  Salicyl.  c.  Borace 

,,  ,,  Tannic  Sulph. 

,,  pro  Acne 
,,  TEtliereis  Composita 
,,  Alba  McKenna 
,,  Ammonii  Chloridi  . 

„  et  Cantharidin 
,,  Balsami  Peruvian 
,,  Bismuthi 
,,  Boeck  ... 

,,  Calaminae  et  Oleosa 
,,  Calcii  Iodat. 

,,  Calcii  Sulphurat. 

,,  Capillaris  .  . 

,,  pro  Capite 
,,  Crinalis 
,,  Evaporans 
,,  Excitans  .  . 

,,  Hyd.  Acetica 

c.  Acid.  Carbol. 
Biniodidi  .  . 

Flava 
Nigra 

c.  Ol.  Tereb. 
Oxycyanid. 

Perchlor. 

,,  Zinc.  Cyanid. 
Krameriae  Co. 
pro  Manibus 
Paraffini  Co. 

Parasiticida 

Picis  Carb.  Aik.  et  Arom 
Pilocarpinae  (hair) 

Plumbi  Detergens 
,,  Evaporans 
,,  Lact. 

„  et  Opii  •  • 

,,  Spintuosa 
,,  Talc,  et  Amyli 
Pot.  Thymatis 
Proflavine.  . 

,  Quassiae 

Quininae  HC1. 

Resorcini  (and  Co.) 

et  Ac.  Borici 
et  Acid  Salicy 
,,  Piiocarp.  et 
Canth. 

,  Rubra 
,  Salox 

Sod.  Hyposulph. .  . 

’  Staphisag. 

Sulphatum 
Sulph.  et  c.  Sapone 

;  „  co.  .. 

\  Zinci  Chloridi 

Zinci  Sulphatis  .  .  • 

tion  Ammoniacale  Camphre 
vage 

wndes  Cream  •  • 

izenges,  Bases  for 

See  also  Trochisci 
ibeck  Disaster 


Page 
56 
59 
89 
825,  878 
104 
826 
141 
266 
840 


Name. 

Lubricant  Glyc.  Jelly 
,,  Surgical 
Lubricating  Oils 
Luctin 


Page 
433 
17 
655 
864 


232 
700 
825 
830 
259 
746 
887 
280 
8,  141 
746 
469 
469 
465 

468 
475 

469 

461 
469 

462 
7 

434 
655 
469 
296 
688 
296 
700 

699 

700 
700 
700 
801 
304 
877 
722 
746 
746 
746 


746 

826 

489 

87 

887 

826 

791 

791 

822 

826 

260 

863 

458 

804 


Lugol’s  Solution  =  Liq.  Iodi/85  506 
Lumbar  Anaesthesia  .  .  337,  351 

Lumbricus  .  .  .  •  •  •  752 

See  also  Therapeutic  Index  1093 
Luminal  .  .  •  •  •  •  815 

See  also  Phenobarbitonum 
58,  278 
Luminal  in  Epilepsy 
,,  Sodium 

See  also  Phenobarbitonum 
Solubile  58,  278 
Luminal  Tablets 
Luminous  Paints 
Lumsden’s  Cancer  Antiserum . 

Lunar  Caustic  .  . 

,,  ,,  Mitigated,  Tough¬ 

ened  .  . 

Lund’s  Oil 
Lung  Irritant  Gases 
Lupulin 

Lycoperdon  Gig. 

Lycopodium 
Lycryl 

Lyddite  .  .  •  • 

Lymph,  Calf,  Glycerinated  . 

Encephalitis  following 
”  944 

Lymphatic  Gland  Tabs.  .  • 

Lysidine 
Lysine 
Lysol 

,,  Assay 
,,  Martindale 
Lysozome 
Lytta 


27,  28,  30, 
1073,  177, 


816 

816 


816 

687 

529 

168 

169 

17 

654 

864 

864 

865 
30 

182 

940 

945 

953 

454 

467 

650 
91 

29 

651 

264 


M  L  D  =  Minimum  Lethal  Dose 
1  --  —  390, 


478,  479, 


934 


of  Digitalis  Tincture 
M.O.  Magnesia  Oil 
Ma  Huang 
McCall  Capsules 
MacConkey’s  Broth,  etc 
MacCrorie’s  Stains 
McDade’s  Succus 
McDonagh’s  Preps. 

Mace 

Mache  Unit 
McKenna’s  Lotion 
Mackenzie  Cold  Cure 

Smelling  Bottle 
”  S.  on  Cancer  and 
”  T.B.  •  •  753> 

Eye-wash 
Mackintosh  Paste 

Sheeting 

Maclagan’s  Test 


391 

760 

397 

759 

630 

617 

887 

315 

143 

689 

826 

759 

759 

755 

470 

755 

268 

87 
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Name. 

Page 

Maclean’s  Method  for  Blood 

Sugar  Detn. 

.  .  349 

,,  Rheumatic  Rub 

.  .  759 

MacLean’s  Pdr. 

.  .  224 

Madder 

.  .  880 

Madeira  .  . 

36 

Magenta  .  .  .  .  320,  55,  463 

Magisal 

74,  3 

Magisterium  Bismuthi 

.  .  230 

Magma  Magnesiae 

141 

Magnesia  Cream 

.  .  538 

,,  Levis  and  Pond 

536,  141 

,,  Mixture 

141 

Mag.  Acetyl-Salicyl 

74,  3,  272 

,,  Benzoas  .  . 

8 

,,  Borocit 

12 

,,  Bromid. 

.  .  239 

,,  Cacodylas.. 

.  .  181 

,,  Carb.  Levis.,  Pond 

536,  141 

,,  Chaulmoograte  .  . 

.  .  605 

,,  Chloras 

.  .  537 

,,  Chloridum 

537,  11 

,,  Formas 

32 

,,  Glyceroph. 

34,  8 

,,  Hydrox.  .  . 

537,  141 

,,  ,,  c.  Carbone 

.  .  537 

,,  Hypochlorite 

45 

,,  Hypophos. 

.  .  683 

,,  Hyposulphis 

86 

,,  Lactas 

.  .  538 

,,  Oleas 

.  .  601 

,,  Peroxid.  .  . 

.  .  490 

,,  Phenyl  Cinchoninate 

.  .  317 

,,  Phosphas  Tribasic 

538,  20 

,,  Ricinoleas 

.  .  619 

,,  Salicyl 

61,  22 

,,  Silicas 

.  .  139 

,,  Sulphas 

538,  23 

,,  ,,  Exsicc.  .  . 

540,  24 

,,  ,,  Injections  101,  102,  539 

,,  „  Eff. 

.  .  540 

,,  Sulphate  Cream  .  . 

.  .  540 

,,  Sulphis 

86 

,,  Thiosulph. 

86 

Magnesium 

536,  141 

Ammonio-Sulphate 


Solution 

141 

,,  Detctn.  of 

216 

,,  Detn.  of 

217 

,,  Ionisation  .  . 

. .  724 

Magneson 

.  .  216 

Magnolax 

.  .  760 

Maidenhair 

.  .  843 

Maidis  Stigmata 

.  .  865 

,,  ,,  Oil 

.  .  615 

Ustillago 

.  .  865 

Maize  Ergot 

.  .  865 

„  Oil 

590,  440 

,,  Starch 

836,  43 

Malachite  Green  .  .  323,  55,  272 

,,  ,,  Sublimate 

.  .  471 

Malaria,  v.  Ther.  Ind.  .  . 

1067,  569 

,,  Aetiology 

.  .  570 

,,  Anti-malarial  remedies  84 

Name.  Pag 

Malaria,  Classification  of  Parasites  56 
,,  Diagnostic  Test  .  .  57  J' 

,,  in  England,  Measures 


against 

,  , 

74: 

General  Refs. 

#  . 

74: 

Inter-Health  Board 

on 

73: 

Plasmochin  in 

744, 

8- 

Prevention  of  742, 

744, 

745 

571 

Prophylaxis  742,  744,  74£ 
Quinidine  and  Cin- 
chonidine  in  713  et  seq 
Relapses  .  .  .  .  74J 

Ross  Inst.  Repts.  .  .  74c 

Staining  of  Parasites  .  .  57C 

Transmission  .  .  .  .  574 

Treatment  of  Paralysis  107c 


,,  Types  and  Parasites  .  .  56E 

,,  ,,  Staining  Methods  57C 

See  also  Quinine  and  Salts 
Male  Fern  .  .  .  .  .  .  4211 

,,  Hormone  .  .  .  .  .  .  14£ 

Malignant  disease,  Radium  in.  .  705 

Malignant  (Edema,  see  Gas  Gan¬ 
grene  .  .  556 

,,  Purpuric  Fever  .  .  904 

,,  Pustule  .  .  902,  512 

Mallein  .  .  .  .  .  .  .  .  559 

Mallophene  .  .  .  .  .  .  308 

Mallotus  .  .  .  .  .  .  423 

Malonal,  Malonurea  .  .  .  .  806 

See  also  Barbitonum  57 
Malonyl-Arsanilic  Comps.  .  .  191 

Malt  . 540 

,,  and  Cascara  .  .  .  .  542 

,,  Extract  .  .  .  .  541,  105 

,,  ,,  All-English, 

Methods  of 
Analysis  .  .  105 

,,  ,,  Grade  Designations 

and  Definitions  1 08 

,,  ,,  Liq.  .  .  .  .  542 

,,  and  Haemoglobin  .  .  .  .  542 

,,  ,,  Hypophosph.  (and  with 

Oil)  .  .  .  .  542 

,,  Incompatibilities  with  .  .  541 

,,  Vinegar  .  .  .  .  .  .  44J 

Malta  Fever  .  .  .  .  .  .  624 

Maltaffin  and  combinations  .  .  542 

Malted  Foods . 58( 

,,  Glyceroph.  .  .  .  .  3( 

Maltine  and  Preps.  .  .  .  .  542 

Maltoferrose  .  .  .  .  .  .  542 

Maltolivine  .  .  .  .  615,  61( 

Malva  .  .  .  .  .  .  .  .  50( 

Mammary  Gland  .  .  .  .  952 

Manaca  .  .  .  .  .  .  .  .  862 

Manchurian  Fever  .  .  .  .  62! 

Mandelin’s  Reagent  .  .  .  .  23! 

Mandioca  .  .  .  .  .  .  83i 

Mandl’s  Pigment  .  .  .  .  50< 

Mandragora  .  .  .  86; 

Mandrake  .  .  .  .  86; 

,,  American  .  .  .  .  70 
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Name. 

Mandrake,  English  =  Bryonia 
dioica 

Manganese  Colloidal 
Mangan.  Brom. .  . 

Butyrat 
Chloridum 
Citras 

Ferro  Phosph. 
Glyceroph. 

Hypoph. 

Ox.  Praecip.  . 
Phosph. 

,,  Sulph. 

Manganese  Thyroid  Treatment 
Manihot 
Manilla  Grain 
Manioca 
Manna 

Mannitol  (Syn.  Mannite) 

,,  Nitrate  Tabs. 

,,  Quinine 
Manson-Schwarz  Stain 
Manson’s  Staining  Method 
Mantoux  Test  .  . 

Man-Zan  Remedy 
Maranta  .  .  .  .  .  .  804, 

Margarine 

,,  Vitamins  in 

Margosa  Seeds  .  . 

Mariahuana 
Maricol  .  . 

Marienbad  Antiobesity  Tabs. 

,,  Salt  and  Tabs. 

,,  Tab.  (vegetable) 

Marigold  =  Calendula 
Marine  Soaps 
Marjoram 
Marmite.  . 

Marmola  Tablets 
Marris’  Atropine  Test 
Marron  d’Inde  .  . 

Marrow,  Glyc.  Ext. 

Marrubin 

,,  Compounds 

Marrubium 
Marseilles  Typhus 
Marsh  Mallow  .  . 

,,  Pastilles 
Marsh’s  Test  .  . 

Marshall’s  Cigarettes 
,,  Lysol 
Martin’s  Pills 
Marylebone  Cream 
Massicot 

Mastic  Test  for  Syphilis 
Mastich 

,,  Leaf  Oil 
Mastisol 
Matches  .  . 

Mat6  .  . 

Matricaria  Chamomilla 
Maubeere 
[auve  (Malva) 


Page 

842 
369 
239 
544 

544 

545 
545 

34,  9 
545,  15 
545 
545 
545 
547 

836 

837 
836 

865,  6 
.  .  865 

409,  272 
129,  727 
343 
.  570 

.  936 

.  760 

865,  44 
.  439 

.  440 

.  839 

.  263 

.  619 

773 
.  773 

134 

843 
192 
873 
382 
760 
620 

819,  832 
948 
948 
948 
865 
622 
500,  835 
434 


277. 


50 
760 

28 

760 

595 
700 
354 

865 

866 
.  866 
.  680 
249,  65 
837,  45 
.  880 

500 


'laUVC  j  •  •  #  « 

lauveine  and  Hydrochloride  461,  463 


y  y 
y  y 


Name.  Page 

May  Apple  .-.  ..  ..  701 

,,  Weed  . .  .  .  .  .  837 

Mayer’s  Phenolphthalin  Test  338,  356 
,,  Reagent  .  .  .  .  124 

Meadow  Saffron  .  .  .  .  357 

Mead’s  Maltose.  .  .  .  .  .  543 

Measles  .  .  988,  1068,  572 

Adult  Serum  .  .  .  .  573 

Convalescent  Serum 

1068,  573 

Meat  Extracts  .  .  .  .  575  el  seq. 

„  Juice  .  .  575,  576 

Mechoacan  .  .  .  .  .  .  861 

Meconidine  ..  ..  ..  171 

Meconin.  .  .  .  .  .  .  .  171 

Meconin-Morphine-Narcotine  563 
Meconoidin  .  .  .  .  •  •  171 

Medellin  Disaster  ..  ..  911 

Medicated  Dressings  .  .  .  .  441 

,,  Soaps  .  .  .  .  754 

Medicine  Stamp  Acts  .  .  .  .  745 

Medilax  .  .  .  .  .  .  •  •  760 

Medinal  .  .  .  .  ....  809 

See  also  Barbitonum  Solubile  57,  252 
Mediterranean  Fever  .  .  .  .  573 

Medullary  Glyceride  .  .  .  .  948 

Meglin’s  Pill  .  .  •  •  •  •  496 

Meinicke’s  Third  Modifn.  .  .  601 

Mel  Depuratum  .  .  •  •  95 

,,  Rosatum  .  .  •  •  •  •  379 

Melaleuca  .  .  •  •  843,  866 

Melampyrite  .  .  .  .  •  •  61® 

Melange  de  Bonain  .  .  .  •  334 

Melanuric  Fever  .  •  •  •  514 

Melia  Azadirachta  .  .  •  •  839 

Melinite  .  .  .  •  •  •  •  •  £6“ 

Melioidosis  .  .  •  •  •  •  ®59 

Melissa  Off.  .  .  •  •  •  •  366 

“Melitene”  Test  .  .  •  •  625 

Melograno  .  •  •  •  •  •  656 

Melon  Pumpkin  Seeds .  .  ..  851 

Melting  Points  of  Fats  •  -  295 

Meltzer’s  Lubricant  .  .  •  •  17 

Memoranda  .  •  •  •  •  • 

Menciere’s  Solutions  ..  •• 

Mendeleeff’s  Periodic  Table  .  .  673 

Mene  Towels  .  .  •  •  •  •  440 

Menformon  ..  ••  ••  "Jj? 

Meningitis,  Cerebro-Spinal  904,  1039 
Serum  .  .  •  •  967 

Meningococcus,  905  et seq.,  53 

Culture  Media 

”  906,  534 

Swab  for  •  -  906 

Menstruation,  Diapers  of  Cotton  440 
Mentex  Embrocation  and  In- 

Mentha  Piperita  •  •  ^67,  ^ 

*>  ,  Viridis  ••  ;  ;  866,7 

Menthofax  •  •  •  •  r4q  -143 

Menthol  •  •  •  •  ,  '  ,  ’  yq 

Camphora  et  c.  Phenol  349 

Paraffin  Caps.  •  •  ”0 

”  Plaster  ■  ■  •  •  550 
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Name. 

Page 

Menthol  Snuff  .  .  ■  .  . 

550 

,,  Spray 

550 

,,  Synthetic 

551 

,,  Valerianate 

551 

Wool 

551 

Mentholatum  Balm 

760 

Mentholeate 

550 

Mentho-Phenol 

550 

Menyanthes 

867 

Merbaphen 

484 

Mercaptan 

786 

Merchandise  Marks  Act 

..  1019 

Mercurgan 

485 

Mercurial  Cream 

454,  455 

,,  Injections  Intrav. 

456, 

472 

,,  Ointments,  Absorption 

by  the  skin 

457 

,,  ,,  Assay  of 

125 

Mercuric  Ammon.  Chloride 

458 

,,  Benzoate 

459 

,,  Biniodide 

462 

,,  Chloride 

467 

,,  ,,  Reagent 

.  , 

239 

,,  Cyanide 

,  . 

459 

„  Gauze 

#  . 

441 

,,  Hexamine  Compounds 

477 

,,  Iodide  Soaps 

,  . 

465 

,,  Nitrate  Ointment 

.  . 

466 

,,  Oleate  and  Comps. 

#  # 

598 

,,  Oxide  Red 

477 

,,  ,,  Yellow 

476 

,,  Oxy cyanide  .  . 

,  . 

460 

,,  Oxysulph. 

•  . 

476 

,,  Potass.  Iodide 

464 

,,  Rhodanide 

477 

,,  Wool 

#  # 

463 

Vide  also  Hydrarg. 
Mercurius  Dulcis 

473 

Mercuro-Zinc  Cyanide 

.  # 

461 

,,  ,,  Cream  .  . 

462 

,,  ,,  Gauze  .  . 

441, 

462 

,,  ,,  Lotion  .  . 

462 

,,  ,,  Paste 

#  # 

462 

,,  ,,  Wool 

462 

Mercurochrome  ..477, 

126, 

272 

See  also  Mercurome 
Mercurochrome,  Bactericid.  Action 

484, 126 

,,  Biological  Assay  478,126 

,,  Bougies  .  .  .  .  480 

,,  Chemical  Assay  478,  126 

,,  Cumulative  effect  478 

,,  Dose  .  .  .  .  478 

,,  First  Aid  Sterules  480 

,,  Gauze  .  .  .  .  480 

,,  Gonorrhoea  .  .  481 

,,  Incompatibilities  480 

,,  Intravenous  Use 

478,  480 

,,  Ointment  .  .  480 

,,  Penetration  .  .  480 

,,  Pharmacology  .  .  478 

,,  References  480,  483 

,,  Skin  Antiseptic  480,  126 
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Name. 

Page 

Meicurochrome 

,,  Solubes 

#  . 

480 

,,  Stains,  to  remove 

480 

,,  Standard  Prepn. 

479,  126 

,,  Sterules,  Intrav.  and 

vesical 

480 

,,  Suppos.  .  . 

#  # 

480 

,,  Surgical  Use 

480 

,,  Uses 

478,  480 

,,  Vesical  Injection 

481 

Mercurol 

279, 

456 

Mercurome 

.  . 

477 

See  also  VI ercuro chrome 

Mercurosal 

473 

Mercurous  Chloride 

473 

,,  Iodide 

466 

,,  Nitrate 

466 

,,  Oxide 

475 

Vide  also  Hydrarg. 

Mercury  Amalgam 

457 

,,  and  Arsenobenzol 

194 

,,  Colloidal 

369 

,,  Comps.  Organic 

484 

,,  Detection  of  .  . 

124, 

217 

,,  Hexamine  Salts 

477 

,,  Ionisation 

724 

,,  Peptonate 

467 

,,  Salicyl  Arsonate 

183 

,,  Succinimide  .  . 

272 

,,  Vapour  Lamp 

738 

Merodicein 

486 

Meroxyl 

485 

Mersalyl 

485 

Merthiolate 

473, 

634 

Mescal  Buttons 

836 

Mesembryanthemum  .  . 

867 

Mesothorium 

693 

Mestrezat’s  VIethod 

352 

Meta 

122 

,,  Filter 

642 

,,  Test 

317 

Meta-benz.-carbazide  .  . 

8 

,,  cresol 

.  .26,  90 

,,  Diamidobenzol  HC1. 

306 

,,  -dihydro  xybenzene 

745 

,,  -phenylene  diamine 

and 

HC1 . 

u  # 

306 

Metabolic  Reactions  of  Drugs 

661 

Metacetaldehyde 

121, 

122 

Metadysentery 

553 

Metag 

,  , 

723 

Metagen 

,  , 

593 

Metaldehyde 

121, 

122 

Metallic  Oleates 

598 

Metals,  Action  of  Acids  on 

.  . 

205 

,,  Colloidal 

.  . 

361 

,,  Heavy,  in  foods 

#  , 

465 

Metaphen 

,  . 

485 

Metarsenobillon 

202 

Metatone 

593 

Metchnikoff’s  treatment 

52,  16 

Methanal 

122 

Methanol 

40 

INDEX 
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Methenamina  .  .  .  .  449,  121 

Methyl-acetanilide  .  .  3,  272 

,,  Acetyl-Iodo-Salicylate  78 

,,  Alcohol  .  .  1 14,  39 

,,  Aldehyde  .  .  •  •  122 

,,  Amino-oxy-benzoate  .  .  344 

See  also  Orthocaine,  88,  274 
Methyl-Amino-phenol-sulphate  424 
,,  Aspriodine  .  .  78,  272 

,,  Balm  .  .  80 

,,  ,,  Capsules  .  .  81 

,,  ,,  Injection  .  .  81 

,  Liniment  .  .  80 

”  Pigment  ..  80 

.,  Benzol  .  .  .  .  •  •  312 

,,  Benzoyl  Ecgonine  .  .  333 

,,  Chloridum  .  .  •  .  867 

,,  Codeine  Bromide  .  .  357 

,,  Cupreine  .  .  •  •  380 

,,  Cytisine  .  .  •  •  846 

,,  Ditannin  .  .  •  •  99 

See  also  Methylene  Ditannin  272 
Methyl  Glycocoll  .  .  •  •  364 

„  Green . 325 

,,  Group  effect  of  .  .  663 

”  Heptyl.  Ketone  .  .  880 

Hydro-Cupreine  HC1.  380 

’,  -hydro xybenzene  .  .  26 

,,  Iodo-Aspirinate  ..  78 

Iodide  .  .  ••  *•  roo 

,,  Isopropyl  benzene  .  . 

,,  Morphine,  see  Codeine 

”  355,  172,  260 

,,  -nonyl-ketone  .  .  •  •  380 

,,  Nitrate  .  .  .  •  •  •  873 

,,  Orange..  •  •  221 » 

,,  Phenol  .  •  •  •  •  •  28 

-phenylchinolincarb  .  .  318 

,,  phenylcinchoninat  .  .  318 

”  propyl-phenol  Hexa- 

hydride  .  .  •  •  £4y 

-protocatechuic  Aid.  .  .  890 

”  Re,4  ,  •  ’  "fi7222 

„  Sahcyl.  •  •  67>  22 

,,  Sedasprin  .  .  •  • 

,,  Stannic  Iodid.  and  Lact.^  g87 

,,  Sulphonal  •  •  787»  2^ 

,,  -Theobromine  ••  2R 

Thioninae  HC1.  325,  55 

See  also  Methylene  Blue 

226,  272,  331, 

Methyl  Violet  .  .  •  •  321  *  55,  4<D 

Xanthines  •  •  244>  796 

Methylamine  .  .  •  •  •  • 

Methylated  Ether 

Spirit  (Mineralised 
and  Industrial) 

115  et  seq.,  40 

,,  Drinking  U5,  40 

Regulns.,  1930  115 

,  N.  Ireland  40 
>)  *  *  ”  3  9  S 

Methylene  Blue 


,g.  100,  REFER  TO  VOL.  II. 


Name.  Page 

Methylene  Blue  Stains  55,  226,  272, 

331,  611 

,,  Chloride  .  .  .  .  867 

,,  Ditannin  .  .  .  .  272 

See  also  Methyl  Ditannin  90 


Methylenum  Coeruleum 
Methylic  Alcohol 
Methysal  Balm  .  . 

Metol 
Metramine 
Metrazol 
Metric  Wts.,  etc. 

Meulengracht  Test 
Mexican  Hair  Renewer 
,,  Scammony  Root 
Meyer’s  Phenolphthalin  Reagent 
Mezereum 
Mianin 
Microbene 

Micro-chemical  Analysis 
Micrococcus  Catarrhalis 
,,  Gonorrhoeae 

,,  Melitensis 

,,  Meningitis 

Microcosmic  Salt 
Microcurie 
Microscopic  Varnish 
Microsporon  Audouini  and  Fur- 
fur  .  .  .  •  *  •  •  • 

See  Ringworm,  Therap.  Ind. 
Midges,  To  kill.  .  ..  1030,571 

Midwifery,  Antiseptics  in  28,  301,  432 
Migraine  Powders  .  -  •  •  248 

Migrainine  .  .  •  •  •  • 

See  also  Phenazone  and  Caff.  Cit.  276 

Migralgin  •  •  •  •  248 


325 
114,  39 
67 

.  306 

.  449 

.  263 

xxxiii 

.  312 

.  760 

136 
356 

867 
46 
30 

297 

903 

559 
624 

904 
770 

689 

866 


586 


Milk 


349 


et  seq. 

Accredited  .  •  •  • 

Producers  Roll  41 2 

Act,  i934  . *12 

Agar  . 562 

Albumin  estn.  in  .  .  •  •  401 

Analysis  .  .  •  • 

Appeal  Samples  .  .  398,  401 

and  Aphthous  Fever  .  .  399 

Arsenic  in  •  •  •  •  Vy. 

Attested  Herds  Scheme  .  .  414 

Bacteriological  Standards 

406,  413 

Tests 

Boiled  v.  Unboiled 
Broth 

Bulletin  No.  16 
Casein 

Cellular  Elements  in 
Certified  .  . 

Citrated  .  . 

Clean  •  •  •  • 

Colostrum  content 
Composition  of 

variations 

Condensed 

Berna 


422 

..  582 

.  .  562 

.  .  397 

583,  399 

.  .  425 

579,  406 
579,  766 
..  409 

.  .  400 

394 
.  .  396 

582,  427 
582 
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Name.  Page 

Milk,  Condensed,  Regulations  .  .  427 

,,  Consumption  ..  581,416 

,,  ,,  and  N.M.P.C. 

Scheme  416 
,,  Cream  Line  .  .  417,  418 

,,  and  Cream  Regulations  .  .  434 

,,  Curdled  .  .  .  .  .  .  52 

,,  and  Dairies  Acts  and  Regu¬ 
lations  ..  ..  405-415 

,,  Designations  .  .  .  .  406 

,,  Diet  for  adults  in  illness 


erroneous 

251 

Dried 

578, 

430 

,,  Regulations 

#  # 

430 

Fat,  detn.  of 

395 

Foods  .  .  .  .  5 

00 

ns 

r-t. 

seq. 

Foot  and  Mouth  dis. 

399 

Freezing-point  of 

401 

and  Glycerophosphate 
Goats’ 

.  . 

34 

#  # 

583 

Grade  A  .  . 

579, 

406 

Half  Cream 

#  # 

432 

Heated,  Test  for  .  . 

#  # 

424 

Hortvet  Cryoscope  in 

403 

Human  .  .  582,  400, 

401, 

433 

,,  Artif. 

.  . 

579 

Infections  from  .  . 

419 

Injns.  Sterile,  intram. 

#  # 

679 

Irradiated  in  rickets 

591, 

592 

Lactalbumen  in  .  . 

582, 

400 

Lactic  Acid  Added  to 

49, 

582 

Lactose  content  .  . 

399, 

433 

Lecithin  Content.  . 

#  # 

400 

Machine-skimmed 

#  # 

396 

of  Magnesia  (Phillips) 

.  v 

760 

,,  Tablets 

,  , 

760 

Marketing  Scheme 

411 

,,  Board.  . 

#  # 

412 

and  Milk  Products 

394- 

-439 

Mineral  Matter  in 

,  # 

401 

Monier-Williams’  Appar¬ 
atus  .  .  402 

National  Conf.  ..  .  .  579 

,,  Publicity  Council  416 
Non-fatty  Solids  in  .  .  396 

Organisms  in  .  .  .  .  419 

Pasteurised  ..581,406,  417 
,,  in  cartons  .  .  581 

,,  v.  Raw  .  .  420 

,,  Vitamins  in 

587,  417 

Peptonised  .  .  .  .  580 

Phosphatide  content  .  .  400 

Pox  .  .  .  .  .  •  946 

Preparations  .  .  .  .  577 

Preservatives  .  .  .  .  425 

Publicity  Council  .  .  416 

Quarter  Cream  .  .  .  .  432 

Reconstituted  .  .  .  .  433 

Regs,  for  Sale  of  .  .  396,  397 

Reorganisation  Commission  409 
St.  Ivel  Lactic  .  .  .  .  54 

Salts  in  .  .  .  .  •  •  401 

Separated  .  .  .  .  396,  416 


Name.  Pag 

Milk,  Skimmed  .  .  396,  430,  432,  42 


,,  Sophisticated 

.  .  43 

,,  Sour 

52,  42 

,,  Special  Designations  Order 

581,  40 

,,  Specific  Gravity  of 

.  .  39 

,,  Sterilised  .  . 

.  .  58 

,,  Sugar 

863,  39 

,,  Sugar-free 

.  .  58 

,,  Synthetic 

.  .  88 

,,  Three-quarter  Cream 

.  .  43 

,,  Total  Solids  in 

.  .  39 

,,  Tubercle  Bacilli  in 

.  .  41 

,,  Tuberculin  Tests 

.  .  40 

,,  Tuberculosis  Attested  Herds 

Scheme 

.  .  41 

,,  ,,  Order,  ’25 

40 

,,  Unsweetened  Condensed  42: 

„  “Upper”  .. 

.  .  57 

See  also  Cream 

,,  Water  added  to  .  . 

.  .  40 

,,  Whey  Powder 

.  .  58 

Miller’s  Mouth-wash  .  . 

Millicurie 

.’  68 

Milligram-minute 

.  .  68 

Millon’s  Reagent 

.  .  30 

Milne’s  Battiste 

.  .  43 

,,  Eucalypt.  Inunction 

.  .  61' 

Milton  Antiseptic  Fluid  and 

Ointment 

45,  76! 

Minchin’s  Garlic  Preps. 

.  .  83 

Mineral  Acids  Sale 

.  .  99 

,,  Naphtha 

115,  65 

,,  Waters 

489-49 

Mineralised  Meth.  Spirit 

115,  4 

Minium  =  Red  Lead 

.  .  70 

Minot  and  Murphy  Diet 

.  .  95 

Minpar 

.  .  x] 

Minro-Psyll 

.  .  87 

Miol  . 

.  .  76 

Mirbane 

.  .  30 

Mire 

.  .  84 

“Mission”  Orange  Juice 

.  .  59 

“Mist”  Bacillus 

.  .  61 

Mistletoe 

.  .  89 

Mist.  Ac.  Aceto  Salicyl. 

7 

,,  iEtheris,  c.  Ammon. 

.  .  10 

,,  ,,  Camph. 

.  .  10 

,,  Agrimoniae  Co.  .  . 

.  .  83 

,,  Alba 

.  .  54 

,,  Ammon.  Brom.,  Phenazoni 

et  Caffeinae 

.  .  14 

,,  Ammon,  c.  Ether 

.  .  10 

,,  ,,  Picratis 

5 

,,  Amygdalae 

.  .  14 

,,  Anodyna  .  . 

.  .  55 

,,  Anticachexia,  No.  1,  2  and 

3 

.  .  74 

,,  Anticatarrhalis 

.  .  U 

,,  Anti-cholerica 

. .  3: 

,,  Anti-dipsom. 

205,  2i 

,,  Antimalarica  (Baccelli' 

. .  r 

,,  Antim.  et  Pot.  Iod.  (Cas- 

tellani)  .  . 

.  .  li 

INDEX 
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Mist. 

Antiseptica 

771 

y ; 

Antispasmodica 

780 

y  f 

Apomorphine  Luff. 

166 

yy 

Arsenii  Quininae  et  Ferri 

175 

yy 

Aspirin 

70 

y  y 

Aspirin  et  Pot.  Cit. 

70 

y  y 

Asthmatica 

780 

y  y 

Baccelli 

175 

y  y 

Balsam  Co. 

7 

y  y 

Basham 

416 

y  y 

Belladonna,  Xanthoxyli  et 

Hyoscy. 

220 

y  y 

Bismuth  Astring. .  . 

223 

y  y 

,,  ,,  c.  pepsina 

226 

>  y 

Bismuthi 

223 

y  y 

Bismuthi,  Phenolis  et 

Morph . 

227 

y  y 

Boro-Benzoat. 

8 

y  y 

Broadbent 

733 

y  y 

Bromidi  et  Digitalis 

704 

y  y 

Brominol  c.  Nuc.  Vom. 

240 

y  y 

Butyl-Choral 

243 

y  y 

Calc.  Chlorid. 

255 

y  y 

Calc.  Lact. 

50 

y  y 

Calcii  Hypoph. 

683 

y  y 

Camphorae 

260 

y  y 

,,  Cone. 

167 

y  y 

Capsici  Sed, 

270 

y  > 

Carminativa 

893 

Cascarae  .  . 

275 

i  j 

,,  Co.  .  .  •  • 

275 

y  y 

Chest 

857 

y  y 

Chlori  c.Quin.(Roseberry’s)  732 

y  y 

„  „  (Yeo’s)  .. 

731 

Cholera 

376 

,,  Tomb’s  Ess.  Oils 

1041 

y  y 

Copaibae 

621 

Creosoti 

377 

Co . 

378 

et  Potass.  Iodid. 


yy  w  ^  *  * 

378,  707 

Cretae 

.  .  249 

Damianae  Co. 

.  .  852 

Dewees’  Emmenagogue.  .  133 

Diarrhoea,  Bd.  Hlth. 

.  .  376 

Diuretica 

702,  703 

Dysmenorrh. 

.  .  704 

Ergotae  Alkalina 

405 

„  Co. 

.  .  405 

,,  Sedativa  .  . 

.  .  405 

Eserinae  Co. 

.  .  686 

Essential  Oils 

..  1041 

Exalgin 

.  .  3 

Expectorans 

.  .  519 

Febrifuga 

145 

Ferri  Aper. 

414 

,,  Arsen. 

414 

,,  Cathartic  .  . 

.  420 

,,  Salicyl. 

61 

,,  Salina 

414 

Filicis  .. 

.  .  422 

Gelsemii 

.  .  426 

Gentianae  Aik. 

.  .  856 

Guaiacol  .  . 

.  .  445 

.g.  1 00,  REFER  TO  VOL.  II. 


Name. 

Page 

Mist.  Guaiacol  c.  Quinina 

445 

,,  Hepatica  .  . 

275 

,,  Hexaminae,  Nos.  1  and 

2 

450 

,,  Hyd.  Biniodidi  .  . 

465 

,,  ,,  Perehlor. 

469 

,,  ,,  .  >>  Co. 

469 

,,  Hydrastis  Co. 

486 

,,  ,,  et  Ergot 

486 

,,  Ichthosulphol 

498 

,,  Iodi  Co.  .  . 

506 

,,  Ixorae 

861 

,,  Langdon  Brown’s 

1046 

,,  Magnes.  Hydrox. 

,  Mag.  Sulph.  Co.  (Mist. 

141 

Alba)  .  . 

540 

,,  Morph,  et  Phenazon.  Co. 

556 

,,  Moschi 

868 

,,  Mucilag. 

787 

,,  Olei  Santali 

620 

,,  Oleo-balsamica  .  . 

801 

,,  Paraldehydi 

121 

,,  Parald.  et  Pot.  Iod. 

122 

,,  “Patent”  et  c.  Camph. 

104 

,,  Phenazon.  Expect. 

328 

,,  Pot.  Brom.  et  Digitalis 

704 

,,  Pot.  Iod.  c.  Lob. .  . 

780 

,,  Quininae  Ammon. 

733 

, ,  , ,  Co.  .  . 

733 

Eff. 

732 

,,  ,,  c.  Ferro 

722 

,,  Roseberry’s 

732 

,,  Rubra 

771 

,,  Santali  Co. 

620 

,,  Senecio  Co. 

883 

,,  Sennae  Co. 

884 

,,  Simarubae  et  Granati 

884 

,,  Sinton 

738 

,,  Sodae  cum  Opio  .  . 

626 

,,  Sod.  Ac.  Phos. 

771 

..  i  •  *  *  ,,  C'O. 

771 

,,  ,,  Iodid.  Co.  .  . 

768 

,,  ,,  Salicyl. 

66 

,,  ,,  Sulphocarb. 

20 

,,  Strych.  Phosph.  .  . 

785 

,,  Thielemani 

376 

,,  Tomb’s  Ess.  Oil  .  . 

1041 

,,  Tussi  Rubra 

556 

,,  Tussis  Luff 

166 

,,  Valerianae  Co. 

819 

,,  Zinc  Ox.  (et  c.  Op.) 

823 

Mitigated  Caustic 

Mitis  Green 

169 

49 

Mixed  Gland  Tabs. 

981 

Modelling  Wax 

651 

Moeller’s  Grass  Bacillus 
Molasses 

Mollin,  var. 

Moloney  Test 

Molybdenite 

6,  276 
.  .  867 

.  .  548 

.  421 

.  .  421 

.  .  852 

799,  800 

.  .  693 

.  .  402 

Molybdenum 

Momordicin 

Monarda 

Monazite  Sand 
Monier-Williams  Apparatus 
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Page 

Monilia,  var. 
Monochlorbenzene 

.  .  590 

Moulds,  Inhibition  of  .  . 

465 

.  .  309 

Mountain  Ash  .  . 

. . 

885 

Monochlorphenol 

21 

,,  Damson 

884 

Mono-Potass.  Phosph. 

.  .  711 

Mounting  Medium  for  Bacteria 

17S 

Monosaccharides 

362 

Mouth-washes  .  . 

76,  89, 

12& 

Monsel’s  Salt 

.  .  420 

,,  Permang. 

#  # 

545 

,,  Sol. 

.  .  420 

,,  Peroxide 

#  # 

489 

Monsol  and  Preps. 

.  .30,  31 

Mowrah 

^  # 

840 

Monsonia,  var. 

.  .  868 

Mucilago  Acaciae 

1 

Moodooga  Oil 

.  .  842 

,,  Bismuthi 

.  # 

229 

Moogrol 

Moorhof’s  Paste 

.  .  605 

,,  Cydonii 

.  # 

851 

.  .  502 

,,  Gummi  Indici 

2 

Moorland  Tablets 

. .  760 

,,  Marantae 

804 

Moranyl 

.  .  314 

,,  Psyllii 

#  , 

875 

Morbilli 

.  .  988 

,,  Salep 

881 

Morelix 

.  .  613 

,,  Symphiti 

#  # 

888- 

Morestin’s  Fluid 

.  .  127 

,,  Tragacanthae 

803 

Mori  Succus 

.  .  868 

,,  Ulmi 

.  . 

890 

Morison’s  B.I.P.P. 

.  .  231 

Mucin 

953, 

3605 

Pills 

760 

Mucuna  Pruriens 

423 

Moro’s  Tuberculin  Test 

.  .  936 

Mucus  .  .  .  .  .  .  327,  356, 

3601 

Morphina  .  .  .  .  551, 

172,  274 

Mud,  Radioactive 

6935 

,,  Steriloids 

.  .  130 

,,  Uranium 

.  , 

6935 

Morphinae  Acetas 

555,  172 

Muirapuama 

868 

,.  HBr 

555 

Mulberry  Juice 
Mule-Spinner’s  Cancer 

868 

HC1  ..556, 

172,  274 

#  # 

521 

,,  Hypophosphis 

.  .  557 

Mullein,  Great 

#  m 

891 

,,  Meconas 

.  .  557 

Muller’s  Trypsin  Test 

.  . 

177 

,,  Methyl  Brom. 

.  .  561 

Mulls,  Adepsine,  Anserine 

*  , 

564 

,,  ,,  Chlorid. 

.  .  561 

,,  Thiosinamin 

758^ 

,,  Oleatum 

.  .  555 

Mumps 

988- 

,,  Periodid. 

131,  557 

Murexide  Reaction 

.  . 

335. 

,,  Sulphas 

Tartras 

558,  172 

Muscarine 

6, 

833 

558,  172 

Muscle  Extract  .  . 

953 

Morphine  Addicts  553,  561,  623,  1006 

Mushroom  Poisoning  .  . 

.  .  10985 

,,  Esters  and  Ethers 

551,  552 

Musk  (and  artif.)  .  .315,  868,  1 83i 

,,  Habit 

553,  561 

,,  Root 

888- 

,,  ,,  Emetine  in 

.  .  555 

Muskatbalsam 

868 

Gold  in 

365,  554 

Muslin  .  . 

.  . 

440' 

,,  Injection  with  Mag. 

,,  Bandage 

,  * 

138 

Sulph. 

102,  103 

Mustard 

756, 

195d 

,  Intravenous  use  553,  1103 

,,  Cake  .  . 

195 

,,  Narcotine  Meconate  563 

,,  Condiment 

195 

,,  Scopolamine 

.  .  492 

,,  Flour  .  . 

•  . 

195 

Morphosan 

.  .  561 

,,  Gas 

1097,  653 

Morson’s  Soluble  Kreosote 

.  .  379 

,,  Meal  .  . 

195 

Morton’s  Pluid 

.  .  505 

,,  Prepared 

,  , 

195 

Moruette  Cod-1.  Oil  Tablets 

.  .  613 

,,  Seed,  Ground 

195 

Morus  Nigra 

.  .  868 

Musterole 

,  , 

757 

Mosaic  Disease 

.  .  885 

Muthu’s  Inhalants 

.  # 

123 

Moschus 

.  .  868 

Mutton  Bird  Oil 

613 

Mosquito  Bites 

..  1030 

Mycobacterium  leprae  .  . 

«  • 

608 

,,  and  Malaria  742, 

743,  569 

Mycozol 

.  . 

69 

,,  Plant 

.  .  871 

Mydriasine 

.  . 

209 

Moss  Accouchement  Sheets, 

Myelin 

•  . 

949 

Compressed  Sheets,  Dressings, 

Mylabris  sp. 

•  • 

265. 

Loose  Gauze-covered  Towels, 

Myosalvarsan 

•  . 

202 

Pillows,  Sterilisation.  . 

777,  778 

Myoston.  . 

•  • 

954 

Moss,  Iceland 

.  .  847 

Myotrat  .  . 

•  . 

954 

,,  Irish 

.  .  848 

Myrica  Acris 

•  • 

114 

Mother  Seigel’s  Syrup 

.  .  761 

,,  Gale 

•  . 

842 

Mothersill’s  Remedy  .  . 

244,  761 

Myricin 

•  . 

868 

Motor  Spirit 

655,  178 

Myristica;  Myristicin  .  . 

868,  1435 

Moulds  and  Asthma 

.  .  662 

Myrobalanum  . . 

•  • 

853 

INDEX 
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Page 

Myrosin 

194,  294 

Nauheim  Baths  .  . 

254 

Myroxylon  Pereira 

.  .  839 

,,  Salts  .  .  .  . 

772 

,,  Toluif. 

.  .  840 

Nebula  Acid  Boric 

568 

Myrrh 

.  .  869 

,,  ,,  Lactic 

49 

Myrtillin 

.  .  869 

,,  ,,  Tannic  T.H. 

568 

Myrtillus 

.  .  869 

,,  Alkalina.  . 

568,  765 

Myrtol 

.  .  869 

,,  Analgesic 

568 

Myrtus  Chekan 

.  .  847 

,,  Antiasthmatica 

568 

Myxcedema,  Thyroid  in 

See  also  Comp.  Asthma  Fluid 

976,  978  and  Therap.  Ind. 


N 


“N.C.I.” . 

.  .  567 

N.E.M . 

.  .  585 

N.H.I.  Dressings 

.  .  442 

Nail  Polish 

.  .  886 

Nainsook 

.  .  440 

Naphtha,  Mineral 

1 15,  655 

,,  Solvent 

.  .  312 

,,  Wood.. 

.  .  114 

Naphthalene 

.  .  566 

,,  Tetrachlor. 

.  .  567 

Naphthalol 

.  .  566 

Naphthol  a- 

566 

,,  P- 

565,  181 

,,  Benzoate 

.  .  566 

,,  Bismuth 

.  .  234 

,,  Black  B 

.  .  463 

,,  -Camph.  Oxidised 

.  .  565 

,,  -Charcoal 

.  .  566 

,,  Phthalein 

222 

,,  Salicyl. 

.  .  566 

,,  Yellow  S 

464 

Napkins,  Dental 

.  .  442 

Narceina  and  HC1. 

869,  171 

Narcophin 

.  .  563 

Narcosan 

886 

Narcotic  Drugs  Combinations  o63 

Narcotina 

567,  170 

„  HC1 . 

567 

Nargentol 

.  .  279 

Nargol  .  .  .  - 

279 

Nasal  Douches  v.  Collunaria 

,,  Inhalers 

549 

„  Oil  . . 

.  .  467 

Nascent  Iodine  Treatment 

510 

Nasgar  Medium 

.  .  906 

Nasturtium 

869 

Natex  Reducing  Food  .  . 

761 

National  Benzol  Mixture 

178 

Nativelle’s  Digitaline  Granules  393 

,,  Solution..  393 

Natrium  Bromatum 

.  .  763 

,,  Brometum 

763 

,,  Bromicum 

.  .  763 

,,  Chloratum 

.  .  759 

,,  Chloricum 

.  .  759 

,,  Jodatum,  Jodicum, 

Jodetum  .  . 

768 

See  also  Sodii 

Natto 

.  .  885 

y  y 
y  y 


y  y 
y  y 


y  y 
y  y 


Nebula  Antipyrini 
,,  Antiseptic 

,,  Astringent,  Catarrh 

,,  Chlorbutol  Co. 

,,  Cocainae  HC1.  .  . 

,,  ,,  Co.  .  . 

,,  ,,  Oleosa 

,,  Creosoti  Co. 

,,  Cupri  Sulph.  .  . 

,,  Diphtheria 

,,  Ephedrine  Aquosa 

,,  „  Comp. 

„  i  >  Simp. 

,,  Eucain  HC1. 

,,  Eucalypti 

,,  „  Co.  .  . 

,,  Ext.  Suprarenal  569, 
,,  Ferri  Perchlor. .  . 

,,  Formaldehyd.  Muthu 
,,  Hay  Fever 

,,  Hydrarg.  Nit.  .  . 

,,  Iodi  Co. 

,,  Lobeliae  Co. 

,,  Menthol 

,,  Co.  .  . 

Mucin 
Phthisis 

Pini  Co.  (et  c.  Cocaine) 
Potass.  Chlor.  c.  Ferro 
Potassii  Permang. 
Quininae 

Resorcini  .  .  569, 

Sodii  Bicarb. 

Stimulant 

Suprarenal  .  .  569, 

Tonic 

Zinci  Chlor.  vel  Sulph. 
See  also  Vapores 

Nebulae 
Nectandrine 
Neelsen’s  Sol. 

Neem  .  . 

Neisser’s  Bougies 
,,  Stains 

Neisser-Siebert  Ointment 
Neko  Soap 
Nembutal 
Nemolin  Ointment 
Neoarsaminol  .  - 
Neo-arsenphenolamine.  . 
Neoarsphenamina  •  • 

See  also  Novarsenobenzol 
Neoform.  . 

Neokharsivan 
Neolyse 


569 

568 

569 
569 
339 
569 
334 
569 
569 
569 
398 
398 
398 
343 
569 
611 
967 
413 
125 
569 
467 
569 

568 
550 

569 
953 
569 
569 
569 

568 

569 
746 
765 
569 
967 
569 
569 

568 

841 

611 

839 

172 

541 

471 

754 

811 

761 

199 

199 

53 

21 

199 

538 
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Neonal  .  .  .  .  .  .  .  .  811 

Neophenoquin  Tabs.  .  .  .  .  318 

Neopine  .  .  .  .  .  .  .  .  171 

Neoprotosil  and  Capsules  .  .  167 

Neo-Salvarsan  .  .  .  .  .  .  199 

See  also  Neoarsphenamina  53 
Neo-Silver  Salvarsan  .  .  .  .  199 

Neostam.  .  .  .  .  .  .  .  163 

Neostibosan  .  .  .  .  .  .  163 

Neo-Trepol  .  .  .  .  222,  237 

Neotropin  .  .  .  .  .  .  319 

Nepenthe  .  .  .  .  .  .  627 

Nephritin  .  .  .  .  .  .  951 

Nephritis  .  .  .  .  .  .  1070 

Neptal  .  .  .  .  .  .  .  .  485 

Neroli  Oil 

Nervlettes  (Coleman’s) 

Nessler’s  Solution  and  Modifns. 
Nestle’s  Dried  Milk 
Nettle 

Neuralgic  Pills  .  . 

,,  Powders 
Neuraline 

Neurasthenia,  Gold  in 
Neurinase 
Neurine 
Neutral  Lard 
,,  Red 

,,  ,,  Bile  Salt  Agar 

,,  ,,  Stain 

Neutralisation  Table 
New  Skin 

“New  Zealand  Cream” 

Nicholson’s  Blue 
Nickel,  Detectn.  and  Detn.  of 
,,  Reagent  for  Albumose 
Nicotiana  Tabacum 
Nicotina  .  .  869, 

,,  Salicylas 
Night-blooming  Cereus 
Night  Blue 
Nightshade,  Deadly 

,,  Black,  Woody 
Nikalgin 
Nikkei  Bark 
Nile  Blue 
Nim 

Nirvanol.  . 

Nisbet’s  Specific 
Nissl’s  Stain 
Niton 

Nitrated  Papers 
Nitre 

Nitric  Acid  Test  for  Albumin 
Nitrite  of  Amyl  .  . 

,,  ,,  Sterules 

Nitrites,  Test  for  in  Water 
Nitro  group  and  Basic  Nitrogen, 

effect  of  .  .  .  .  665,  666 

p-Nitrobenzeneazoresorcinol  ..  216 

Nitrobenzol  .  .  .  .  309,  274 

Nitro-celluloses  .  .  .  .  359,  118 

,,  -erythrite  .  .  .  .  .  .  408 

Nitrogen  .  .  . .  •  .  632 


360. 


839 

761 

471 

.  579 

31 

.  243 

.  245 

.  761 

.  365 

.  810 

.6,  468 
30 

.  479 

631 
.  561 

xliv 

761 

595 

219 
216 
308 

869 

144,  274 

871 
847 
325 
217 
885 
725 
295 
323 
839 
818 
620 
561 
688 
710 
710 
307 

148 

149 

472 


884. 


Name.  Page 

Nitrogen  Active.  .  .  .  .  .  633 

,,  Content  of  Urine  .  .  32& 

,,  Factor  of  Stomach 

Contents  .  .  .  .  361 

,,  Glucoside  Antimony 


Comp.  .  .  .  .  163 

,,  Monoxide  .  .  141,  174 

,,  Peroxide  .  .  1097,  454 

Nitroglycerin  .  .  .  .  .  .  569 

,,  Solution  .  .  .  .  571 

See  also  Liq.  Glycerylis  Trinit.  116 
Nitroglycerin  Tablets  ..  ..  116 

See  also  Tabellae 

Nitrolim  .  .  .  .  .  .  .  .  66 

Nitro-mannite  .  .  .  .  .  .  409 

Nitron  .  .  .  .  .  .  .  .  55 

1  -/>-Nitrophenyl-3-methyl-4- 

nitro-pyrazolone-5  .  .  .  .  217 

Nitropropiol  .  .  .  .  .  .  322 

Nitrous  Fumes,  poisoning  .  .  657 

Nitrous  Oxide  .  .  .  .  .  .  141 

See  also  Nitrogenii  Monoxidum  174 
,,  Oxide  with  ether  .  .  98 

,,  ,,  and  Oxygen  98,  142 

Nizin  .  .  .  .  .  .  .  .  307 

Nolf’s  Method  .  .  .  .  .  .  667 

Non-specific  Protein  Injns.  .  .  662 

,,  ,,  in  Rheumatoid  Affns. 

668,  909,  940,  1081 
Non-staining  Scarlet  .  .  .  .  312 

Nordhausen  Acid  .  .  .  .  85 

Norit  .  .  .  .  .  .  .  .  843 

Normacol  .  .  .  .  .  .  855 

Normal  Horse  Serum  .  .  .  .  963 

,,  Saline  Solution  .  .  759 

Norton’s  Camomile  Pills  .  .  761 

Nosophen  .  .  .  .  .  .  674 

Nostroline  Nasal  Remedy  .  .  761 

Notification  of  Diseases  .  .  988 

,,  ,,  Tuberculosis  .  .  925 

Novalgin.  .  .  .  .  .  .  .  330 

Novarsenobenzol  .  .  199,  53 

,,  Doses  .  .  .  .  .  .  200 

,,  Guaiacol-Glucose  with  .  .  200 

,,  in  dis.  other  than  Syphilis  201 
,,  Injection  Methods  .  .  200 

,,  Patents  and  T.M.’s  .  .  199 

,,  Suppos.  .  .  .  .  .  .  202 

Novarsenobillon  .  .  .  .  199 

Novasurol  .  .  .  .  .  .  484 

Novatophan  .  .  .  .  .  .  318 

Novaurantia  .  .  .  .  .  .  55 

Novocain  .  .  .  .  345,  88 

,,  Borate  .  .  .  .  129 

,,  with  Strychnine  .  .  347 

,,  Suppos.  .  .  .  .  348 

, ,  -Suprarenin  T abs.  and 

Solns.  .  .  .  .  345 

Noyer  .  .  .  .  .  .  .  .  862 

Nuclein,  Nucleol  .  .  278,  274 

Nuf  . . 770 

Numoquin  .  .  .  .  .  .  380 

Nutmeg  .  .  .  .  .  .  868,  143 

Nutrient  Agar,  Broth  gelatin  . .  631 


INDEX 
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Nutrient  Gelatin 

,,  Powder,  Brand’s 
Nutrimenta 
Nutrition 

Nutrose-lactose-litmus  Agar 
Nux  Vomica 
,,  ,,  Pulverata.  . 

Nyctal 

Nylander’s  Reagent 
Nylofanol 
Nynalgin 


631 

577 
575 

362 
617 

595,  144 

145 

810 

322 

316 
330 


O 


>  * 
y  y 
y  y 
y  y 


y  y 


y  y 
yy 


.  .  835 

310,  325 

956 
984 
1071 
672 
959,  961 
630 
799,  871 
871 
871 
963,  145 
145 
145 
556 
887 
309 
99 
696,  184 
85 
66 
100 
238 
148 


Oak  Agaric 
Obermayer  Reagent 
Obesity 

„  “Girdle” 

,,  and  Therap..  Ind. 

Obiturin,  see  Sod.  Fluorescein 
Obstetrics,  Pituitary  in 
Octozone 
Ocymum.  . 

Oenanthe  Crocata 
,,  Fistulosa 
Oestrin 
Oestriol 
Oestrone.  . 

Ogle’s  Drops 
Oil  of  Amber 

Mirbane  .  . 

Orange  in  Anaesthesia 
Tar 
Vitriol 

,,  Wintergreen 
3il  Ether  Anaesthesia 
,,  -Soluble  Bi  Compds. 

,,  Sterilised 

See  also  Oleum 
3il  Yellow 

3iled  Calico,  Silk,  etc. 

Silk  Dextrinised 
’’  ,,  Protective 

Dlls,  Alkaloidal  .  . 

Essential  .  . 

,,  Antisep. 

Expressed  .  . 

Iodine,  Nos.  of 
Sterilisation  of 
)intment  Bases 
,  m.  pts. 

)intments,  Absorption 
See  also  Mulls  and  Unguenta 
)ld  English  Fever  Powder  . .  ”2 

)ld  Tuberculin..  ••  ^7,614 

)lea  Essentialia  .  •  *. 

Antiseptic  power 

of  ..  •• 

(Terpeneless)  1^8 

,,  Europcea  .  .  •  •  *  *  SIS 

leanodyne 


.  464 

268  59 
.  268 
268,  59 
.  617 

597,  147 
power  of  150 
162 
130 
638 
805 
295 
457 


yy 


y  y 
y  y 


y  y 


y  y 
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Name. 

Oleata 

,,  Prepn.  of 
Oleatum  Aconitinae 
,,  Hydrarg. 

,,  ,,  c.  Morph. 

,,  ,,  c.  Sulph. 

,,  Morphinae 

,,  Veratrinae 

Olefiant  Gas 
Oleo-res.  Aspidii 
Capsici 
Copaibae 
Cubebae 
Piperis 
Oleothorax 
“Oleum” 

Oleum  Abietis  .  . 

,,  Acidi  Salicylici  .  . 

,,  Ajowan 
,,  Allii  Essent. 

,,  Amygd . 

Amarae 


y  y 


y  y 


Page 

S97 
598,  601 
93 

598,  126 
599 
599 
555 
891 
288 
421,  114 
269,  70 
.  .  621 
.  .  851 

.  .  875 

.  .  866 
85 

693,  151 
60 

800,  199 
.  .  834 

147,  162 

13 

Ess.  (et  s.  HCN) 

147,  14 


148 
.  .  148 

836,  44 

837,  44 
564,  805 

837,  45 
.  .  165 

837,  182 
.  .  148 

.  .  209 

.  .  312 

839,  151 
99 
158 


y  y 
y  y 


y  y 

Benne 


,,  Persicae.  . 

,,  Sterilisat. 

Anethi 
Anisi 

Anseris  .  . 

Anthemidis 
Apii  (Celery)  .  . 

Arachis 

Aseptic  (Sterilised) 

Atropinae 

,,  et  Scarlet 

Aurantii 

,,  with  Ether 
Florum 

Terpeneless  839,  152 
•  •  872 

Bergamot 
Betulae 

,,  Empyreumat. 

,,  Pyrolig. .. 

Cadinum  •  • 

,,  Acetic 

Cajuputi 

Camphorae  Essent. 

Camphorat. 

Cantharidatum  .  . 

Carbolicum 
Cardamomi 
,,  Carui 

See  also  Ol.  Can  71 

Oleum  Caryoph.  . 

Cassiae 
Cedri  var. 

Celery 

Chaulmoograe  . 

„  Recent  Investigations 

”  with  .  .  604,  605 

Chenopodii  273,  526,  848,  153 

Cinereum  .  •  •  85 

Cinnamomi  .  •  OJ 


>» 

>> 


>> 
>  j 


if 

a 


152 

.  .67,  22 
.  .  160 

.  .  697 

696,  184 
.  .  697 

843,  153 
259,  67 
261 
266 
16 
71 
845 

845,  72 
295,  85 
846,  153 
.  .  165 

601,  163 


a 

a 
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Oleum  Citri,  see  Oleum  Limonis  157 


850, 


Citronellae 
c.  Cocaina 
Cocois  Nucif. 

Colza 
Copaibae.  . 

Coriandri 
Cotton  Seed 
Croton  Elliott 
Crotonis 

,,  Comp 
Cubebae  .  . 

Cypressi.  . 

Dugong  .  . 

“Elliott” 

Erigeron.  . 

Eserinae  .  . 

Eucalypt. 

Fagi  Pyrolig. 

Foeniculi 
Gaultheriae 
Geranii  .  . 

Gossyp.  Sem. 

Graminis  Cit. 
Gynocardiae 
Hedeomae 
Helianth.  =Sunfl 
Seed  .  . 

Homatropinae 

,,  c.  Cocaina 


154 

.  334 

84,  805 
.  756 

621,  57 
850,  89 
.  261 


609, 


854, 


216, 

872. 


872 

871 

872 

184 

852 
615 
872 

853 
618 

154 
697 
114 

66 

155 
163 
155 
601 
876 


ower 


615 

210 

210 


533,  867,  141 


867, 

611, 


142 

164 

613 

165 

378 


Menthae  Pip. 

,,  Viridis 
Morrhuae 

,,  Aromat.  .  . 

,,  Blue  Values  of 
,,  c.  Creosot. 

,,  Unsat.  acids  in  612,  165 
,,  Vitamin  “A”  and 

“D”  in  588,  et  seq., 
611,  164,  165 
,,  Vitamin  preps.  .  .  613 

Myrciae  .  .  . .  1 14,  72 


Name. 

Pa 

Oleum 

Myristicae 

868,  1 

y  y 

,,  Deterpenat.  1 

y  y 

Myrti 

.  .  8 

y  y 

Neroli 

839,  1 

y  y 

Niauli 

.  .  8. 

y  y 

Nucis  Arachis  .  . 

.  .  8 

y  y 

,,  Moschatae 

.  .  8 

See  also  Oleum  Myristicae  143 

y  y 

Olivae 

616,  1 

y  y 

,,  sterilised.. 

.  .  1 

y  y 

Origani 

.  .  8 

y  y 

Palmae 

.  .  8 

y  y 

Papaveris 

.  .  6 

y  y 

Patchouli 

.  .  8' 

y  y 

Peach  Kernel 

.  .  U 

See  also  Oleum  Persicae  167 

y  y 

Pennyroyal 

.  .  8* 

y  y 

Persic 

148,  1* 

y  y 

,,  Detection  in 

Ol. 

Hydnocarpae  601, 

606, 

163 

Sylvest.  ..693, 

151,15 

,,  /Ethylicum 

163 

,,  Ptychotis 

.  .  81 

Hyd.  Biniodidi  .  . 

,  . 

463 

,,  Pulegii  .  . 

876,  14 

Hyoscinae 

491, 

618 

,,  Rapi 

. .  ie 

Iodoformi  et  Creosoti 

#  , 

501 

See  also  Rape  Oil  756 

Jecoris  .  . 

,  , 

611 

,,  Rhodii  .  . 

.  .  87 

,,  c.  Iodo  .  . 

#  # 

613 

,,  Ricini 

616,  16 

Juniperi 

862,  156 

,,  ,,  Aromat.  .  . 

.  .  61 

“Ligni” 

862,  156 

,,  Rosae 

872,  15 

„  Pyrolig. 

.  # 

696 

,,  Rosmarini 

.  .  16 

Lauri 

,  # 

863 

,,  Rusci 

697,  16 

Lavand.  .  . 

156 

,,  Rutae  Grav. 

.  .  86 

,,  Spicatae 

,  . 

157 

,,  Sabinae 

.  .  86 

Lemon  Grass  .  . 

872, 

155 

,,  Santali  .  . 

619, 16 

Limonis  .  . 

157 

,,  ,,  Australian 

620,  16 

,,  Deterpenatum.  . 

158 

,,  Sassafras 

882,  16 

Lini 

864, 

163 

,,  ,,  Artificial 

6 

Lithanthracis 

296 

,,  Scarlet  et  Atropinae 

.  .  31 

Lubricans 

.  . 

17 

,,  Sesami  .  . 

872,  16 

Maidis 

615 

,,  Sinapis  Ex.  and  Volat. 

Maiorani 

#  . 

873 

756,  1« 

Mastiche 

•  • 

866 

,,  Sojae 

.  .  16 

Amygd 
Petitgrain 
Petrolei  .  . 

„  Flav.  . 
Petroselini 
Phosphorat. 
Physostigminae 
Picis  Rect. 

Pilocarpinae 
Pimentae .  . 

Pini  Pumil.,  Siberic 


1« 

. .  ia 
.  .  6.^ 
.  .  6~ 
.  .  1« 
.  .  6S 
.  .  6 
696,  IS 


6E 


874, 


See  also  Soya  Oil  615,  886 
Staphisagriae 
Succini 
Sulphuris 

Terebinthinae  Rect.  691, 

,,  Subcut.  in  Arthritis 
Terebinth.  /Ether. 
Theobromatis  .  .  796,  ' 

Thymi  ..  ..799,890,1! 

Tiglii  .  .  .  .  8' 

Veratrinae  .  .  .  .  8! 

Verbenae  ,,  ..  1 


85 

8i 

71 

1< 

6< 

6< 


INDEX 
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Name 

Page 

Oleum  Verbenae  Indie. .  . 

.  .  872 

,,  Wintergreen 

66 

Olibanum 

.  .  691 

Olio  di  Fegato  Merluzzo 

.  .  611 

,,  ,,  Iodato  613 

Omam  (Ajowan) 

.  .  800 

Omnopon 

.  .  628 

,,  and  Scopolamine 

.  .  629 

Onguent  Napolitain 

.  .  456 

Onychomycosis 

587 

Opacin 

.  .  674 

Opacol 

.  .  676 

Open-wove  Bandage 

138 

Operation  Gloves 

.  .  268 

Ophthalmic  Bottle 

.  .  208 

,,  Lamels,  see  Lamels 

,,  Solns.  Sterilisn. 

640 

,,  Solvent  (Harman) 

.  .  210 

,.  Tuberculin  Test 

408 

Opial,  Opialum 

.  .  628 

Opionin 

171 

Opium  .  . 

622,  168 

,,  Abuse  of  .  .  623  et  seq. 

,,  Concentratum  .  . 

628,  173 

See  also  Papaveretum  172 
Opium  Conference,  League  of 

Nations 

,,  ,,  Limiting  Mfre. 

„  Constituents 
Consumption 


623 

624 

170 

624 


86 


37 


Orargol  .  . 
Orarsan  .  . 
Orcein  and  Orel 
Orchic  Fluid 
Orchidin.  . 
Orchil 

Orchis  Mascula 
Orcinol  .  . 
Ordeal  Bark 
Beans 
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Name. 

Orders  in  Council 
Organic  Analysis  Chart 

,,  Ars.  Compds.  179, 

,,  Reagents  for  Inorganic 

Analysis 

Organotherapy  .  . 

Orge 

Oriental  Sore 

,,  ,,  Treatment 

Origanum  Sp. 

Orizaba  Jalap  Root 
Orizabin 
Ormesukker 
Ornithine 

Oro-nasal  Inhalations 
Orphol 
Orpiment 
Orris  Root 
Orseille 
Orthocaina 
Orthocresol 
Orthodichlorbenzol 
Orthoform  HC1. 
Orthosulfimiaum  Benzoicum 
Orthotoluidine 
Ortol 

Oryza  Sativa 
Osazone  .  . 

Oscodal  .  . 

Oscol  Stibium  and  others 
Oslo  Unit  of  Vitamin  D 
Osmium  Tetroxide 
Osmo-Kaolin 
Osmosis,  Electric 
Osmotic  Pressure 
Osseine 
Ostelin 
Otalgan 
Otosclerol 
Otto  of  Rose 
Ouabain 
Ourari 

Ovaltine  .... 

Ovamammoid  Capsules 
Ovarian  Gland  .  . 

,,  Hormone 

Ovarnon 
Oviol 

Ovo-lecithin 
Ovules  .  . 

,,  Cupri  Oleat 

,,  Masses,  Tropical 

Owbridge’s  Lung  Tonic 
Ox  Bile 
Oxalis 
Oxidases 

Oxien  Pills  and  Tablets 
Oxine 

Oxycroceum  Plaster 
Oxydase  Reaction 
Oxygen 

in  the  Air 
and  Alcohol  Inhaln. 


as  Dangerous  Drug  997  et  seq. 


Granulatum 
,,  International  Assay 

Process 

,,  ,,  Defects  in 

,,  Pulveratum 
,,  Raw 
,,  Smoking 

,,  Varieties 

Opobyl  .  . 

Opocalcium 
Opoidine 
Opsonins 
Optochin  Base 
HC1. 

See  also  /Ethylhydrocupreinae 
HC1  79 

Optophone 
Optrex  Eye  Lotion 
Orange  G. 

Orange  Flower  Water 
,,  Juice  Vitamins 

>■  ;;9ii” 

Wine 


622 

168 

170 

171 
622 
624 
170 

776 

981 

629 

894 

380 

381 


n 


792 

761 

55 
152 

588 
312 
839,  36 
372 
186 
326 
974 
974 

56 
880 

91 
853 
684 


Page 
992 

227 
51,  609 


215 

947 
500 

564 

565 
873 
136 
861 
751 
467 
549 
234 
185 
861 

56 
88,  274 


1. 


9. 


26,  90 
309 
344 
748 
306 
424 
836 
322 
613 
364 
165 
831 
138 
721 
362 
424 
613 
328 
849 
872,  159 
783,  831,  196 
851 
761 
954 
954 

954 

955 
613 

531,  137,  270 

629 
598 

630 

761 
410 
880 
294 

762 
217 
847 
343 
173 
173 

631 


630, 
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Name. 

Page 

Name. 

Page 

Oxygen  Cylinders,  Davis  Escape 

Papain  .  .  423,  647,  175.  294 

Apparatus  .  . 

. .  631 

Papaver  Capsulae 

.  .  622 

,,  and  Ether 

98 

Papaver  Somniferum  .  . 

.  .  622 

,,  Inhaln.  App.  .  . 

630  et  seq. 

Papaveraldine 

..  171 

i 

,,  Injections 

.  .  632 

Pap  avere  turn 

.  .  172 

,,  Mask  .  . 

.  .  631 

See  also  Opium  Concentratum 

„  “Solid” 

,,  Water 

490,  630 

13 

628 

Papaverine  .  .  562,  171, 

173,  274 

Oxy  haemoglobin 

.  .  577 

,,  Hydrochlor. 

.  .  562 

Oxylith 

.  .  490 

,,  Periodid. 

131,  562 

Oxymel  Urgineae 

.  .  890 

,,  Sulphate 

.  .  562 

Oxymethylene 

.  .  127 

Papaw  Fruit  and  Juice 

.  .  647 

Oxynarcotine 

171 

Papayotin 

.  .  647 

Oxyntin 

39 

Paper  Bibulous  Dental .  . 

.  .  442 

Oxy-Quinoline  Sulphate 

315,  84 

,,  Yellow 

.  .  464 

Oxyquinotheine  Cachets 

.  .  248 

Papoose 

.  .  846 

Oxysparteina  (HC1.  and  Sulph.)  886 

Pappenheim’s  Stain 

341,  561 

Oxytocin  .  .  .  . 

.  .  962 

Para-acet.-phenetidin  .  . 

.  .  326 

Oxyuris 

1093,  512 

Para-amido-Ethvl-Benzoate 

.  .  349 

Ozokerit 

Ozone 

.  .  649 

630,  488 

Para-amino-benzoyldiethyl- 
amino-ethanol,  HC1. .  . 

.  .  345 

Ozonic  Ether 

489,  338 

Paracoto  Bark 

.  .  375 

,,  Inhalers.. 

.  .  549 

Paracresol 

.  .26,  90 

,,  Water  Steriln.  .  . 

.  .  488 

Paradichlorbenzene 

.  .  309 

P 

P-O.,  50% 

EFH  and  CP) 

17 

Paradimethylamidobenzalde- 
hyde  Ergot  Test 

Paraffagar 

,,  c.  Phenolphthalein 

,,  Liq.  .  . 

,,  ,,  c.  Phenolph. 

.  .  403 

.  .  654 

654 
.  .  654 

.  .  654 

.  .  990 

Paraffin  with  Acriflavine 

.  .  300 

pH  . 

225 

,,  Amer.  and  Russian 

48,  651 

Pacolin  .  . 

29 

,,  Chlorinated 

47 

Pacolol 

31 

,,  Chlorinatum  .  . 

47,  48 

Pacyl  Tablets 

5 

,,  Durum 

649,  177 

Pads,  gauze  and  wool  .  . 

.  .  440 

,,  Injections 

.  .  649 

Paeonia 

.  .  873 

,,  Iodine  in 

.  .  512 

Pagenstecher’s  Ointment 
Pagliari’s  Soln. 

.  .  476 

, ,  Liq «  .  .  .  . 

651,  177 

.  .  135 

,,  ,,  Leve 

.  .  178 

Paints,  Balmain’s 

.  .  687 

,,  ,,  Sterilised 

.  .  148 

,,  Calcium  Sulphide 

.  .  687 

,,  Naphthenes  in.  . 

48 

,,  Cellulose 

120 

„  “No.  7” 

.  .  650 

,,  Luminous 

.  .  687 

,,  ,,  Modif. 

.  .  651 

Pakes  Disc 

477 

,,  Molle  .  . 

649,  178 

Palladium  Colloidal 

.  .  369 

,,  Olefines  in 

48 

Pallamine 

.  .  369 

,,  Treatment  of  Burns 

.  .  650 

Palm  Kernel  Oil 

148,  438 

,,  Viscosity  of 

Paraflinum 

651,  177 

Palmetto 

.  .  882 

.  .  177 

Pan 

.  .  841 

Paraffinum  Comp.  Liq. 

.  .  654 

Panama  Bark 

.  .  878 

Paraform 

.  .  127 

“Panama”  Bismuth 

521,  529 

See  also  Paraformaldehydum 

Panbiline 

Pancreas 

.  .  776 

.  .  633 

140,  276 

Paraform  Collodion 

.  .  128 

,,  Insulin  from  .  . 

.  .  637 

,,  Snuff 

.  .  128 

Pancreatic  Diastase 

.  .  633 

Paraguay  Tea 

.  .  249 

,,  Solution 

.  .  634 

Paraldehydum  ..  ..121 

140,  276 

Pancreatinum 

634,  174 

,,  as  Anaesthetic 

.  .  122 

,,  and  Bismuth 

.  .  227 

Paralysis  Agitans 

.  .  555 

Pane  and  Renzi’s  Serum 

.  .  918 

,,  Treatment  of 

by 

Panflavin  Tabs. 

.  .  302 

malaria 

..  1073 

Panopepton 

660,  762 

Para-monochlor-phenol 

21,  1040 

Panoptic  Stain 

.  .  341 

Paranephrin 

.  .  968 

Pansy 

.  .  892 

Paraphenylenediamine  .  . 

.  .  305 

Pantopon 

.  .  628 

Parasites,  to  kill.  . 

..  1073 

INDEX  349 
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Name.  Page 

Parasitotropic  Compds.  191,  520 
Parasyphilitic  Conditions  and 


W.R . 

600 

Para-thormone  Lilly 

985 

Parathyroid  Gland  Desicc. 

985 

,,  Refs,  treatment 

985.  986 

,,  Standardisation  and 

Calcium .  .  986 

202 

,,  Tablets 

985 

Para-Toluene  Sodium  Sulphone 
Chloramide 

46 

,,  Sulphone  Chloride 

46 

Paratyphoid  Bacilli 

937.  620 

,,  Fever 

620 

,,  Vaccines  .  . 

937 

Paregoric 

626 

,,  Scotch 

628 

Pareira 

873 

Paris  Green 

49 

Parkinsonism 

1074 

555 

,,  Stramonium  in 

779 

Paroleine 

651 

Parosan 

188 

Parrish’s  Chem.  Food  .  . 

418 

Parrot’s  Disease 

584 

Parsley,  Fools  .  . 

832 

,,  Garden 

164 

,,  Piert 

834 

Wild 

Parsnip,  Wild 

849 

873 

Pas  de  Calais  Work  on  Typh. 
Vaccines,  per  os 

939 

Pasque  Flower 

.  . 

876 

Passiflora 

873 

Pasta  Acid.  Salicyl. 

60 

,,  Arsamin  .  . 

185 

,,  Arsenical  is 

176 

,,  Bismuth  et  Iodof. 

231 

,,  Bismuthi  Beck 

231 

,,  Carbonis  et  Zinci 

824 

,,  Coll.  Argent. 

371 

,,  Coll.  Iodi 

366 

,,  Flava  .  . 

477 

,,  Formalini.  . 

128 

,,  Hydrargyri  Cyanidi 

460 

,,  Hyd-Oxycy. 

.  . 

461 

,,  Hyd.  Zn.  Cy. 

462 

,,  Ichthosulphol  et  c. 
Tereb.  .  . 

6l. 

498 

,,  Ihle 

.  . 

747 

,,  Iodi  et  Picis 

.  . 

506 

,,  Iodoformi  Cinnam. 

.  . 

502 

,,  Lassar’s  .  . 

824 

,,  Londinensis 

.  . 

702 

,,  Mackintosh 

,  . 

755 

,,  Moorhofi  .  . 

502 

,,  Plumbi  c.  Cupro.  . 

#  , 

700 

,,  Ravaut 

527 

,,  Resorcini,  Fort.,  Mitis 
c.  Zinci  Oxido.  . 

,  et 

747 

,,  Theobromatis 

. . 

796 

,,  Unna 

.  . 

823 

,,  Vienna 

#  # 

702 

,,  Zinci  c.  Amylo  .  . 

•  • 

824 
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Name  Page 

Pasta  Zinci  Composita  ..  824 

,,  ,,  et  Gelatini  .  .  823 

Pasteurella  Pestis  .  .  .  .  577 

Pasteurisation  of  Milk  581,  417  et  seq. 
,,  Detection  of  .  .  421 

,,  Efficiency  of  .  .  421 

Pasteurisers  .  .  .  .  .  .  58 1 

Pastilles,  Asthmatic  .  .  .  .  710 

,,  Gly co-gelatin .  .  ..  434 

,,  Guimauve  .  .  .  .  434 

,,  or  Jujubes  v.  Trochisci 

Reglisse  .  .  .  .  857 

Pastilli  Acidi  Boric  .  .  .  .  19 

,,  ,,  Carbolici  .  .  19 

,,  Aconiti  Tinct.  .  .  .  .  92 

,,  Ammon.  Brom.  .  .  140 

,,  Bismuth  Carb.  c.  Morph. 

Acet.  .  .  .  .  225 

,,  Cascara..  ..  ..  276 

„  Cocae  Ext.  .  .  .  .  332 

,,  Cocainae  HC1.  (et  c. 

Morphina)  .  .  .  .  339 

,,  Cocain.  HC1.  .  .  .  .  340 

,,  Codeinae  .  .  .  .  355 

„  Formosyl  ..  ..  126 

,,  Glyc.  Thymol  and  Amyl 

Cresol  .  .  .  .  31 

,,  Marsh  Mallow.  .  .  .  434 

,,  Menthol  .  .  .  .  550 

,,  Morphinae  .  .  .  .  555. 

,,  Pine  Terpine  Heroin  .  .  694 

,,  Pyrethri  .  .  .  .  876 

,,  Ravaut’s  Paste  .  .  527 

,,  Stomachici  .  .  .  .  856 

,,  Stovaine  .  .  .  .  353 

,,  Tamarind  Co. .  .  ..  889 

„  Terebeni  .  .  .  .  795 

,,  Terpheroin  Co.  .  .  694 

,,  Thymol  .  .  .  .  801 

,,  Ulmus  Fulv.  .  .  .  .  890 

Pastinaca  Sativa  .  .  .  .  873 

Patchouli  .  .  .  .  .  .  873 

Patein  and  Dufau’s  Reagent  .  .  350 

Patent  Blue  .  .  .  .  .  .  325 

“Patent”  Medicines  .  .  .  .  745 

,,  Mixture  .  .  .  .  104 

Patentex  .  .  .  .  .  .  723 

Patenting  Medical  Inventions  1021 
Patents  and  Trade  Marks  1020  et  seq. 
,,  Conference  on  Empire  1021 
,,  Dedicated  .  .  .  .  1021 

,,  Designs  and  Trade  Marks 

(Temp.  Rules)  Act  .  .  1021 
,,  and  Designs  Act  (1919)  1021 
Pates  Pectorales .  .  .  .  .  .  866 

Paullinia  Sorbilis  .  .  .  .  858 

Pauly  Artificial  Silk  .  .  .  .  118 

Pausinystalia  .  .  .  .  .  .  892 

Pavimol  .  .  .  .  •  •  815 

Payne’s  Reagent  .  .  .  .  333 

Pazo  Ointment  .  .  .  .  .  .  762 

Pea  Nut  Oil  .  .  .  .  •  •  837 

Peach  Kernel  Oil  .  .  148,  162 


See  also  Oleum  Persicae  1 67 
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Name. 

Page 

Name. 

Page 

Pearson’s  Antiseptic  Fluids 

31 

Peptone  Technique 

663 

,,  Arsenic  Solution 

. .  179 

,,  in  Vaccine  Therapy 

666 

Pectic  Acid 

.  .  445 

,,  Water  .  . 

631 

Pectin 

873,  445 

,,  Witte  .  . 

665 

Pectinic  Acid 

.  .  445 

,,  ,,  “Special” 

665 

Pectose 

.  .  445 

Peptonised  Beef.  . 

635, 

660 

Pedalium  Murex 

.  .  857 

,,  Beef  Essence 

576 

Peenash 

.  .  474 

,,  Beef  Jelly  .  . 

635 

Peganum  Harmala 

.  .  858 

,,  Beef  and  Malt 

660 

Pelargonium  Leaf  Oil  .  . 

159 

.,  Chicken  Jelly 

635 

Pellagra 

381,  574 

„  Milk 

635 

Pellanthum  and  Comps. 

.  .  824 

Peptonising  Powders 

635 

Pelletierina 

.  .  656 

Peptonoids  of  Beef 

660 

Pelletierinae  HBr,  Sulph. 

.  .  657 

Per-Abrodil 

703 

,,  Tannas  ..657, 

121,  276 

Peracrina 

302 

Pellidol 

.  .  313 

Perborates 

13 

Pellitory 

.  .  876 

Percain 

319,  350 

Pelosine 

.  .  841 

Percentage  Table 

xlii 

Pencils,  Iodoform 

.  .  502 

Perchlorethylene 

290 

Penetrol  Inhalant 

.  .  762 

Perethynol 

603 

Penicillium 

465 

Perfumed  Formosyls 

597 

Pennyroyal 

876 

Perhydrase 

294 

Pentachlorethane 

.  .  290 

Periodic  Law 

671 

Pentamethylenediamine 

.  .  467 

,,  Table  of  Elements 

672, 

673 

Pentamethylenetetrazol 
Pentasulfure  d’  Antimoine 

.  .  263 

Periodides,  Alkaloidal  .  . 

131 

.  .  154 

Peritoneal  Fluid,  Exn.  of 

356 

Pentobarbital  Sodium  .  . 

.  .  811 

Periwinkle 

891 

Pentose  in  Urine 

.  .  326 

Perles  Apiol 

164 

Pentyl  Hydride  (Pentylene) 

.  .  656 

,,  Camph.  Monobr. 

262 

Peony 

.  .  873 

,,  Carbolic  Acid 

19 

Pepo 

.  .  873 

,,  Chloroform 

286 

Pepper 

875,  184 

,,  Creosote  .  . 

378 

Peppermint 

.  .  867 

,,  Ether 

104 

Peps  Pastilles 

.  .  762 

,,  Guaiacol  .  . 

445 

Pepsalia 

.  .  763 

,,  Izal  et  c.  Ol.  Morrh. 

30 

Pepsin  .  .  .  .  657  et  seq.,  175,  294 

Expts.  on  Incompatibili- 

,,  Phosphorated  Oil 

681 

,,  Quin.  Sulph. 

731 

ties 

.  .  176 

,,  Tar 

695 

,,  Soluble  and  Insol. 

.  .  658 

Perlsucht,  see  Tuberculin  P.T. 

,,  Stability  in  Solution 

.  .  177 

Pernicious  Anaemia,  Liver  in 

951 

Pepsodent 

.  .  256 

,,  ,,  Stomach 

in 

965 

Peptalac 

.  .  585 

Pernocton 

815 

Peptenzyme 

.  .  659 

Pernoston 

815 

,,  Elixir 

.  .  659 

Peroxidase 

294 

Peptic  Index 

.  .  361 

Peroxide  of  Hydrogen  .  . 

488 

Peptone 

.  .  660 

,,  Mouth-washes 

489 

,,  in  Arthritis 

.  .  668 

Peroxides  in  Ether 

33 

,,  Bile  Test 

.  .  311 

Perry  Davis  Pain  Killer 

762 

,,  Culture  Medium 

614,  631 

Persil 

13 

,,  Danysz 

.  .  667 

Persio 

56 

in  Epilepsy 

.  .  666 

Persulphates  .  .  .  .  771,  24, 

457 

,,  Glycerin  Bile  Medium  617 

Pertussin 

,  . 

890 

,,  Immunisation  in  Asthma  662 

Pertussis  (Whooping  Cough) 

Indications  and  Contra- 

946, 

1093 

indications  .  . 

.  .  663 

Peru  Balsam 

839,  56 

,,  Nolf’s  Method 

.  .  667 

Peruscabina 

310 

,,  Ointment 

.  .  670 

Pessaries,  Hollow 

435 

7  7 

,,  per  os  .  . 

.  .  667 

,,  Mass  for 

435 

,,  References 

.  .  667 

,,  Rubber 

268 

Serum  (Patient’s) 

.  .  664 

Pessus  Acidi  Borici 

11 

Sterules.  Doses  for  Chil- 

,,  ,,  Lactic 

722 

dren 

664,  666 

,,  ,,  Tannici  .  . 

89 

,,  ,,  Intram. 

.  .  664 

,,  Atropinae 

209 

,,  „  Intrav. 

.  .  663 

,,  Bellad.  Ext. 

•  • 

220 

INDEX 
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Name. 

Page 

Name. 

Page 

Pessus  Bismuth  Oxychlor. 

229 

Phenetolcarbamide 

.  .  749 

,,  Cocamae  .  . 

•  . 

•  • 

339 

Phenmethylol 

.  .  310 

,,  Coninae  .  . 

•  . 

•  . 

374 

Phenobarbitalum 

..  815 

,,  Formosyl 

.  . 

•  • 

126 

See  also  Phenobarbitonum  58.  278 

,,  Glycerin 

.  . 

.  . 

435 

Phenobarbitonum 

58.  278 

,,  ,,  Ac.  Boric 

.  . 

10 

,,  Solubile  58.  278 

,,  Ichthosulphol, 

et  c. 

Re- 

Phenocain 

.  .  344 

sorcin 

,  , 

498 

Phenocoll  HC1.  .  . 

327,  278 

,,  Quin.  HC1. 

.  . 

722 

,,  Salicyl. 

.  .  278 

Petechial  Fever.  . 

,  # 

904 

Phenol 

14,  180,  278 

Petitgrain 

,  . 

152 

,,  Bismuth 

.  .  234 

Petit’s  Liquor  .  . 

392,  434 

,,  Camphorat. 

16 

Petrol 

655 

,  178 

,,  Iodized  .  . 

18 

,,  Poisoning 

655, 

1100 

,,  Liquefactum 

.  .  181 

Petrolatum 

649 

,  178 

See  also  Acid  Carbol. 

Liq.  15 

,,  Ac.  Boric 

•  . 

12 

Phenol  Lotion  .  . 

16 

1  to 


y  y 
y  y 


y  y 
y  y 
y  y 


y  y 
y  y 


10°/ 


178 


Cocainae 
Creosoti 
lodoformi 
Liq. .  . 

Zinc  Oxidi 
Petrole  leger 
Petroleine 
Petroleinum 
Petroleum,  Benzine 
Burning 
Cerate 
Emulsion 
,,  Ether 

See  also  Petroleum  Leve 
Petroleum  Insecticide 
Jelly 
Leve 
,,  Spirit 

Petroselinum  Sativum 
Pettenkofer’s  Test 
Pettey  Method  .  . 

Petty  Spurge 

Petzetaki’s  Iodine  Reaction 
Peucedanum  graveolens 
,,  Sativum 

Peumus  Boldus  .  . 

Pexuloid.  . 

Pfeiffer’s  Bacillus 
Phanodorm 
Pharaoh’s  Serpents 
Pharbitis 

Pharmacist’s  Qualification 
Pharmacy  Act,  Poisons  Schedu 
Pharmacy  and  Poisons  Bill 
Phaseolus  Radiatus 
Phasin 

Phenacetinum  .  .  .  .  326, 

,,  c.  Caffein,  Eff 

Phenalgin 
Phenazine  Compds. 
Phenazonum  .  .  .  .327, 

,,  Acetylsalicyl. 

,,  Caff.  Cit. .. 

„  „  Salicyl. 

„  Eff. 

„  Salicyl.  ..328 

Phenetidin 


209 
335 
378 
502 
651,  177 
823 
656 
650 
656 
309,  656 

655 
650 
653 

656 


655 
649 

178 

656.  178 
164 

311 

625 
854 

620 

836 
873 
842 
361 

915,  563 
814 
477 
862 
989 
le  990 
995 
873,  514 
.  591 

79,  276 
.  326 

.3,  276 
.  298 

79,  276 
.  276 

.  276 

.  276 

.  328 

180,  278 
.  .  326 


,,  Mercury  .  .  .  .  459 

,,  Red  ..  ..672,222,  330 

,,  ,,  Test  for  Hydro¬ 
cephalus  .  .  183 

,,  Rubrum  .  .  .  .  183 

,,  Sod.-Sulphoricinas  .  .  619 

,,  Sodique.  .  .  .  .  .  18 

,,  Sulphonephthalein 

672,  222,  330 

,,  Tetrabromphthalein  So¬ 
dium  Sulphonate  ..  313 

,,  Tetrachlorphthalein  ..  312 

,,  Violet  .  .  .  .  .  .  222 

Phenolaine  .  .  .  .  .  .  353 

Phenoloids  .  .  .  .  27,  992 

Phenolphthaleinum  671, 183,  222,  278 
Phenolphthalin  Reagent  .  .  356 

Phenols,  Test  to  distinguish  .  .  90 

Phenoquin  .  .  .  .  .  .  316 

Phenosalyl  .  .  .  .  .  .  21 

Phensic  Tablets  .  .  .  .  762 

Phenyl-acetamide  .  .  .  .  2 

,,  -amine  .  .  .  .  .  .  304 

,,  Aspriodine  .  .  82,  278 

,,  -carbonate  .  .  .  .  805 

,,  -carbylamine  chloride  .  .  654 

,,  -dimethyl-iso-pyrazolone  327 

,,  Ethylhydantoin  .  .  .  .  818 

,,  hydrate  .  .  . .  14 

„  -hydrazine  HC1  307,  278,  322 
,,  propyl-Acetas  .  .  .  .  887 

”  „  Alcohol  ..  ..887 

,,  Salicylate  .  .  .  .  75 

See  also  Salol  22,  286 
Phenyl  Sedasprin  .  .  83,  278 

,,  -semicarbazide  ..  ..  8 

Phenylene-diamine,  Meta,  .  .  306 

„  „  .  Para 
3-Phenylethylamme 

Phloridzin 
Phloroglucin 

„  Test 

Phloxin 
Phosferine 
Phosgene 

Phosphates  in  Urine 
Phosphatides  .  . 

Phosphorated  Oil 


.  .  305 

.  .  468 

873,  280,  331 
..  91 

359,  426 
.  .  463 

762 
805,  654 
.  .  326 

.  .  400 

.  .  680 
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Name. 

Pagi 

Phosphorated  Suet 

681 

Pigment  Loeffler.  . 

..  4 1C 

Phosphorus 

679 

,,  Mandl  .  . 

. .  soe 

,,  Detn.  in  Syrups  .  . 

14 

,,  Menthol 

.  .  550 

,,  Pentachloride 

682 

,,  ,,  c.  Guaiacol 

.  .  550 

,,  Perles 

681 

,,  Methyl-Aspriodine 

80 

,,  Pills 

681 

,,  Salol 

76^ 

,,  Poisoning 

680 

,,  Thymol 

.  .  801! 

,,  Solutus 

681 

,,  contra  Tineam 

.  .  469- 

Photographic  Sensitisers 

315 

Pilene,  Imperm.  Spongio 

.  .  43£< 

Phthisis  .  .  .  .  .  .  .  .  1075 

Pilewort  and  Suppos.  .  . 

.  .  878 

Phylacogens 

947 

Piliophen 

.  .  674 

Phyllosan  .  .  .  .  848, 

782 

Pill  Excipients 

.  .  689 

Phyone 

963 

,,  Gelatin-ctg. 

.  .  689 

Physiological  Acid  and  Alkali 

131 

,,  Keratin-ctg. 

.  .  689 

Physiological  effect  in  compari¬ 

,,  Pearl  Sugar  ctg. 

.  .  689 

son  with  chemical  constitn.  .  . 

858 

,,  Salol  ctg. 

76,  699 

Physiological  Salt  Solution 

759 

,,  Stearette  ctg. 

.  .  699 

Physostigma  Sem. 

684 

,,  Varnishing 

.  .  689' 

Phvsostigmina  .  .  .  .  685,  280, 

668 

Pilocarpina 

.  .  687 

,,  Salicyl.  .  .  685,  280 

Pilocarpinae  HC1. 

687,  136 

,,  Sulph. 

686 

,,  Nitras  ..688,136,  280 

Phytolaccin 

874 

,,  Phenas 

.  .  688 

Phytosterol 

592 

,,  Salicyl. 

.  .  688 

Pian-bois 

564 

Pilocarpine  Hair  Lotion 

688,  746 

Pichi 

874 

Pilocarpus 

687,  135 

Pickles  .  .  .  .  .  .  450, 

467 

Pilulae 

.  .  689 

Picraena 

877 

,,  Acidi  Arsen. 

.  .  174 

Picrasmin 

877 

,,  Ac.  Arsen,  et  Ferri  Redact.  176 

Picric  Acid  Brass  Paste  .  . 

384 

,,  Acidi  Carbolici  .  . 

19 

,,  ,,  Solution  (Esbach’s) 

307 

,,  Aconiti  Tinct.  .  . 

92 

,,  ,,  Wool,  Gauze  56,  439, 

442 

,,  Aconitinae 

93 

Picrorrhiza 

874 

,,  Addison’s 

.  .  392 

Picrotoxinum  .  .  .  .  874,  280 

,,  Aloes,  Cascara  et  Hyos.  132 

Pigment  Acidi  Picrici  et  Camph. 

56 

,,  ,,  et  Ferri  .  . 

.  .  132 

,,  ,,  Tannici 

431 

,,  ,,  Nuc.  Vom.  et 

,,  Aetheris  Acetici  et  Iodi 

Bellad. 

.  .  132 

(D.  Grant) 

506 

,,  Aloin  Co. 

..  133 

,,  Antiseptic 

18 

,,  ,,  Strych.  et  Bellad.  133 

,,  Argent  Nit.  /Ether  .  . 

169 

,,  Alophen  .  . 

.  .  134 

,,  Camphorae,  Chloral  et 

,,  Aluminii  Chloridi 

.  .  136 

Methol 

262 

,,  Antimonii  Conii  et  Quin.  161 

.,  Casein  .  . 

584 

,,  Argent.  Cyanidi.  . 

.  .  167 

,,  Chloral  Camph.  et  Co. 

280 

,,  „  Nit. 

.  .  168 

,,  Chrysarobini,  et  c. 

,,  ,,  ,,  et  c.  Morph.  170 

Pyrogallol  .  .  291, 

292 

,,  Arsamin 

.  .  184 

,,  Cocainae  et  Hydrarg. 

,,  Arsenicalis 

.  .  174 

Perchlor. 

336 

,,  ,,  et  Strych. 

.  .  176 

,,  Delineans 

170 

,,  Arsenii  et  Hyd.  Iodid 

.  . .  463 

,,  Eucalypt.  Olei  et  Ac.  Sal. 

611 

,,  Asiaticae 

.  .  176 

,,  Ferri  Perchlor. 

413 

,,  Aspirin  et  Arsen. 

71 

,,  Guaiacol 

446 

,,  Atropinae 

.  .  209 

,,  Iodi 

507 

,,  ,,  Arsen.,  et  Quin.  209 

,,  ,,  et  Aconiti 

506 

,,  Baillie 

.  .  392 

,,  ,,  /Ethereal  e 

506 

,,  Belladonnas,  Nucis  Vom. 

,,  ,,  et  Aeth.  Acet.  (D. 

et  Cannabis  Ext. 

.  .  220 

Grant) 

506 

,,  Beta-Naphthol  .  . 

.  .  565 

Carbol  .  . 

18 

,,  Bismutho-Sodii  Sal.  cum 

c.  Liq.  Formaldehyd. 

Salol  .  . 

.  .  232 

506 

,,  Blancard.. 

.  .  417 

,,  ,,  et  Olei  Picis 

506 

,,  Blaud’s  Ferrug. .  . 

.  .  411 

,,  Iodoformi,  Gt.  Orm.  H. 

502 

,,  Blue 

.  .  456 

,,  Iodolysin 

758 

,,  Butyl  Chloral  .  . 

.  .  243 

,,  Ipecacuanhae  et  Arsenici 

523 

„  „  „  Hydr. 

c. 

,,  Liq.  Arsen. 

523 

Gelsemininae  HC1.  243 
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Butyl  Chloral,  Camph., 
Ext.  Gel- 
sem.  .  . 

Caffeinae  .  . 

,,  Triodidi  Comp. 
Calcii  Chloridi  .  . 

,,  Permang. 

Calc.  Sulph. 

Camphorae 

,,  Monobrom. 

,,  Salicyl. 

Cannabin  Tannate 
Capsici  Co. 

Cascara  Co. 

“Castor  Oil” 

Chlorure  Mercurique 
Opiacees 
Cocainae  HC1. 

Codeinae  Co. 

Colchicinae,  Hyosc.  et 
Nuc.  Vom. 

Colocynth.  Co.  .  . 

,,  et  Hyos. 
Compound  Bismuth  .  . 

,,  Laxative  .  . 
Coninae  HBr. 

Convallariae  Ext. 

Creosoti 
Crocq 
Cupri  Acet. 

Damianae  Co. 

Digitalis  Co.  St.  G.H.  .  . 

Digitoxin 

“Dinner” 

Donovani 

Dupuytren 

Easton’s  et  c.  Arsen.  .  . 
Elaterii  Co. 

Emetine  Bism.  Iodide  .  . 

Ergotini 

Euonymin 

Exalgin 

Fxtr.  Cannab.  Ind. 
Faexin  Ext. 

Ferri  Arsen,  et  c.  Strych. 
HC1 

,,  Carb.  (Blaud) 

,,  Hypoph.  c.  Strych. 
,,  Iodidi 

,,  Iod.  et  Sod.  Arsen. 
Quin,  et  Strych. 
Phosph.  (et  c. 
Arsen.) 

,,  Redact. 

,,  Sulph.  Exs. 
Franck’s 
Garrodii 
Gossypii  Co. 

Gregory  =  Col.  Co. 

Guaiacol 

Guy’s 

Hamilton 

Hoedemaker 

Hydrargyri 


243 

244 
247 
249 
548 
258 
262 
262 
262 
264 
269 

276 
617 

470 

339 

355 

359 

373 

373 
232 
617 

374 
850 
378 
170 
382 
852 
392 
392 
701 
463 
470 
419 
852 
525 
404 

410 
3 

264 

277 

176 

411 
683 
417 
417 
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411 

420 
879 
417 
442 

373 
445 
392 

374 
71 
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Hyd.  et  Digital.  Co.  .  .  392 

,,  Iod.  Flavi  .  .  .  .  466 

,,  ,,  Rub.  .  .  .  .  463 

,,  ,,  ,,  et  Pot.  Iod.  465 

,,  ,,  Vir.  .  .  .  .  466 

,,  Oxycyanidi  .  .  460 

,,  Perchlor.  .  .  .  .  470 

,,  Subchlor.,  Rhei,  Cas¬ 
cara  et  Capsic.  475 
Hyoscinae  HBr..  .  .  .  492 

Hyoscyaminae  .  .  .  .  496 

Ichthosulphol  Ammon., 

Lith.  and  Soda  .  .  498 

Ioduri  Ferrosi  F.E.  .  .  417 

Ipecac.  (Salol  ctd.)  .  .  518 

Iridin  .  .  .  .  .  .  861 

Laxativae  Co.  .  .  .  .  133 

Lecithin  .  .  .  .  .  .  531 

,,  c.  Ferri  Iodid.  532 

Lithii  Guaiacatis  .  .  534 

Luff’s  .  .  .  •  359 


.  .  496 

.  .  551 

.  .  325 

.  .  176 

HC1., 

556  et  seq. 
.  .  567 

.  .  243 

.  .  392 

.  .  648 


Meglin 
Mentholis 
Meth.  Blue 
Monckton  . 

Morphinae  Mec., 

Sulph. 

Naphthalini 
Neuralgic 
Niemeyer 
Papain  Co. 

Phenaloin 

Phosphori  (Martindale) 

,,  Ferro,  Quin 
et  Strych. 

,,  c.  Quin. 

,,  c.  Strych.  et  c. 

Ferro. 

Picis  Liq. 

Picrotoxini 

,,  Atrop.  et 

Agaricin 

Podophyllin 

”  C°n  • 

,,  et  Quin. 

Poore 

Potassii  Bichrom. 

„  Iod. 

,,  Permang. 

Potentin  Co. 

Quin.  c.  Bellad. .  .  .. 

„  Hydrargyri  et  Opu 
,,  Ipecac,  et  Cam- 
phora  .  . 

,,  Salicyl.  .  • 

,,  Sulph. 

Valer.  and  Co. 

Rhei  Co. 

Salol 

Santonin .  . 

Scillae  Co. 

Sodii  Arsenat.  .  . 

„  Cacodyl.  ..  „ 

Chaulmoograte  A 


134 

681 

681 

682 

682 

696 

874 

874 

701 

701 

701 

701 

703 

709 

548 

868 

219 

732 

732 

728 

731 

736 

878 

75 

752 

882 

179 

182 

604 
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Page 

Name. 

Pa« 

Pilulae  Sodii  Oleatis 

753 

Pituitary  Dry  Posterior  Lobe  .  . 

9 

,,  Strych.  .  . 

784 

,,  ,,  Functions  of 

95 

,,  Sulphatum 

259 

,,  ,,  Galactogogue  Action 

9f 

,,  Triplex  .  . 

132 

,,  ,,  Histamine  in 

95 

,,  Trium  Phosphatum 

419 

,,  ,,  with  Insulin 

.  . 

6- 

,,  Unna’s  Chaulmoograte .  . 

605 

,,  ,,  International  Standard 

95 

,,  Urginas  Co. 

890 

,,  ,,  In  labour  ..959,  960,  9(5 

,,  Valerian  Co.=Trium 

,,  ,,  Liq.  Anter.  Lobe. 

95 

Valerianatum 

736 

,,  ,,  Liquid  Ext.  Entire 

Gl. 

,,  Zinci  c.  Bellad.  .  . 

824 

Special 

#  * 

95 

,,  ,,  Phosph. 

682 

,,  ,,  Liq.  Ext.  Infundib. 

#  , 

95 

Pimento,  Leaf  Oil,  Snuff 

874 

,,  ,,  Obesity  treated  .  . 

948, 

10v 

See  also  Pimenta  72 

.,  ,,  Oxytocic  Activity,  Assay 

1C 

Pimpinella 

881 

,,  ,,  Oxytocin 

a  # 

96 

,,  Anisum 

837 

,,  ,,  Physiol.  Examn. 

96 

Pine  Apple 

836 

,,  ,,  Pitocin  and  Pitressin 

in 

96 

Pine  Oil,  steam  distilled 

151 

,,  ,,  Posterior  Lobe  Ext. 

958,  1C 

Pine-needle  Oils 

151 

,,  ,,  Pressor  Activity,  Assay 

10 

Pineal  body 

955 

,,  ,,  Recognition 

,  * 

95 

Pineate  Honey  Syrup  .  . 

762 

,,  ,,  References 

96 

Pinene 

67 

,,  ,,  Sterules  .  . 

95 

Pinewood  Creosote 

377 

,,  ,,  Tablets  Entire  Gland  .  . 

95 

Pinheroin 

694 

,,  ,,  Therap.  Subs.  Act. 

#  # 

95 

Pink  Root,  Indian 

886 

,,  ,,  Three  principles  in 

963, 

16* 

Pinkettes  Pills 

762 

,,  ,,  Units  as  Standard 

#  # 

95 

Pinoleum  Inhalant 

762 

,,  ,,  Uses  and  Refs. .  . 

#  . 

95 

Pinus  Canadensis 

874 

,,  ,,  Vasopressin 

,  , 

96S 

,,  Pumilio  .  . 

693 

Pituitrin  .  . 

#  # 

95 

,,  Siberica  .  . 

693 

Pityriasis 

5& 

,,  Strobus  .  . 

875 

Pityrosporon  Malassezii 

,  , 

50* 

,,  Sylvestris.. 

691 

Pix  Burgundica  .  . 

69* 

Piper  Betle 

841 

,,  Carbonis 

296, 

18 

,,  Cubebse  .  . 

850 

,,  ,,  Praeparata 

,  a 

18 

,,  Long,  et  Nig. 

875, 

184 

,,  Liquida 

695 

18 

,,  Methystic.  . 

,  . 

862 

,,  Lithanthracis 

•  . 

29 

Piperazin 

694,  280 

Placenta 

,  , 

96 

,,  Benz.  .  . 

695,  280 

Plague 

.  , 

57 

,,  Glyceroph. 

,  , 

695 

,,  Vaccine 

*  , 

57 

,,  Salicyl.  . 

695 

Planadalin 

•  . 

81 

Piperidine  and  Acid  Tart. 

695 

280 

Planocaine 

.  , 

34 

Piperin 

875 

Plantago  Ovata  .  . 

,  . 

86 

Piperonal 

859 

Plasmochin 

744,  8 

Piroplasmosis 

185 

See  also  Plasmoquin 

667 

Pisani’s  Test 

37 

Plasmodium  falciparum,  etc.  .  . 

51 

Piscidia 

875 

Plasmon  Preps. 

,  . 

58 

Pistacia  Lentiscus 

865 

Plasmoquin  Simplex 

744 

,  66 

„  Oil 

866 

,,  Compound 

a  . 

74 

Pistoia  Powders 

875 

Plaster  Mulls 

.  . 

56 

Pitch,  Burgundy 

696 

,,  of  Paris  and  Bandages.  . 

25 

Pitchblende 

676 

Plasters,  Rubber,  White 

Ad- 

,,  Ointment 

693 

hesive 

,  . 

56 

Pitfield’s  Stains 

617 

See  also  268 

Pitibulin 

959 

Plastic  Surgery,  see  Paraff. 

Dur. 

Pitocin 

962 

Plasticisers 

,  , 

IS 

Pitressin 

962 

Plata  Coloidal 

a  . 

Vi 

Pituglandol 

959 

,,  Vitelina 

•  . 

Vi 

Pituitarium  U.S. 

958 

Platinic  Chloride 

.  • 

8 : 

Pituitary  Gland  .  . 

955, 

109 

,,  ,,  Reagent 

•  a 

22 

,,  Anatomy  and  Physiology 

955 

Platinum 

•  • 

8: 

,,  ,,  Antidiuretic  Activity 

,  , 

109 

,,  Colloidal 

a  # 

3 : 

7  7  7  7 

..  ..  Assav 

959, 

109 

Pleural  Fluid,  Exn.  of  .  . 

a  « 

31 

..  Contraindication  to  use  of 

960 

Pleurisy  Root 

,  . 

8: 

,,  ,,  Dry  Entire 

.  . 

957 

Plimmer  and  Paine’s  Method .  . 

6 

,,  ,,  „  Anterior  Lobe 

957, 

109 

Plombieres  Douche 

•  • 

7( 

INDEX 
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Page 

Plumbi  Acet. 

697, 

185 

,,  Carb. 

700, 

185 

,,  Guaiacolas 

•  •  •  • 

700 

,,  Iodid. 

700, 

185 

,,  Lactas  .  . 

•  •  •  • 

51 

,,  Monoxidum 

•  •  •  • 

185 

See  also  Plumbi 

Oxidum  700 

Plumbi  Nitras  .  . 

•  •  •  • 

700 

,,  Oleatum 

•  «  •  • 

599 

,,  Oxidum.  . 

•  . 

700 

Plumbum  .  .  .  .  697,  185 

Pluriglandular  Therapy  .  .  981 

Pneumobacillus  Friedlander’s .  .  582 

Pneumococci,  Types  .  .  917,  580 

,,  ,,  Min.  Health  Rep.  918 

Pneumococcus  .  .  .  .903,  916,  580 

Pneumonia  .  .  .  .  916,  580 

,,  and  Influenza  .  .  917 

,,  Optochin  in  .  .  380 

,,  Rockefeller  Inst. 

Work  ..  ..  917 

,,  Serum  .  .  .  .  917 

,,  ,,  Pane’s  .  .  918 

,,  and  Therap.  Index  1076 

,,  Vaccine  .  .  .  .  916 

Pneumothorax,  Artificial  .  .  632 

Podophylli  Res.  and  Indica  701,  187 

,,  Rhiz.  .  .  .  •  701 

Podophyllin  .  .  .  .  •  •  701 

Podophyllo-resin  .  .  .  .  187 

Podophyllotoxin  .  .701,  187,  280 

Podophyllum  .  .  .  .  •  •  187 

See  also  Podophylli  Res.  701 
Poeonia  .  .  .  .  •  •  •  •  873 

Points,  Alum  and  Copper  Sulph. 

135,  826 

Poison  Bush  .  .  .  .  •  •  831 

,,  Oak,  or  Ivy  .  .  .  .  879 

“Poisonous”  Substances  .  .  992 

,,  Gases  1096, 653  et  seq. 

Poisons,  Antidotes  to  .  .  •  •  1095 

And  see  drug  in  question 
Poisons,  Agricultural 

172,  989,  990,  992,  993 

,,  Arsenic  Act  .  .  .  •  993 

,  ,,  B.M.A.  Reso¬ 
lution  .  .  989 

,,  Commission  of  Enqy.  989 

,,  Disinfectants  .  .  .  .  992 

,,  Horticultural  and  Agri¬ 
cultural  172,  989,  990,  992 
,,  Irish  Free  State  Sched.  994 

’  “Known  to  Seller” 

Defined  .  .  •  •  995 

,,  Labelling  of,  Order, 

1924  ..  ••  994 

,,  Mineral  Acids  .  •  992 

,,  Northern  Ireland  Sched.  99p 
Orders  in  Council  .  .  992 

’’  Part  I.  and  Part  II.  990,  991 
,  1923  Amendment 

’’Act  ..  ..  998 

,,  and  Pharmacy  Acts  .  .  989 


Name.  Page 

Poisons,  Phenols  and  Homologues  992 
,,  Regulations  for  Keeping  993 

,,  Sales  to  Medical  Men  993 

,,  Schedule  .  .  .  .  990 

,,  “Signed  Orders”  for.  .  999 

,,  Through  the  post  .  .  993 

,,  Wholesale  Trading  .  .  993 

See  also  Dangerous  Drugs  Acts 
Poke  Root  .  .  .  .  .  .  874 


Polarimeter 

.  .  399 

Polenske  Value 

.  .  437 

Poliomyelitis 

1077,  582 

Poliomyelo-encephalitis 

.  .  584 

Politzer  Apparatus 

.  .  286 

Pollacci’s  Solution 

.  .  135 

Pollens  and  Vaccine 

661  914 

See  also  Protein  Therapy 

Polonium 

684 

Polychromasia 

.  .  343 

Polygala 

.  .  883 

Polygonum  bistorta 

.  .  841 

, ,  var. 

.  .  875 

Polyneuritis 

1077,  513 

Polyporus  P'oment. 

.  .  835 

,,  Officinalis 

.  .  833 

Polysaccharides 

362 

Polyvalent  Sera.  . 

.  .  897 

Pomade  Max 

.  .  266 

Pomatum  Antipsoricum 

.  .  791 

Pomegranate  Bark 

.  .  656 

Pommade  aux  Concomb. 

.  .  851 

,,  de  Lyon 

.  .  477 

,,  Reclus 

.  .  328 

Ponceau  2R,  3R,  4R.  .  . 

.  .  463 

Ponder’s  Stain 

.  .  541 

Pontampons 

.  .  440 

Poore’s  Pill 

.  .  701 

Poppy  Capsules .  . 

.  .  622 

,,  Horned  .  . 

.  .  856 

,,  Seed  Oil 

.  .  615 

Populus,  Populin 

.  .  875 

Porcelain  Candles 

.  .  641 

Porphyroxine 

.  .  171 

Port 

36 

Portable  Inhaler 

.  .  549 

Porter 

36 

Portland  Cement 

.  .  139 

Portuguese  Glossary 

774 

Poseidon  Disaster 

.  .  631 

Poslam  .. 

762 

Post-vaccinal  encephalitis 

944,  945 

Potash  Alum 

42 

„  Soap 

.  .  193 

Potassa  Caustica 

.  .  702 

,,  Sulphurata 

702,  199 

Potass.  Acetas  .  . 

.  .  702,  2 

,,  Antimonyl  Tart. 

282 

,,  Argent.  Iodid.  .  . 

.  .  168 

Arsenis  .  . 

178 

Benzoas  .  . 

.  .  703 

M  Biboras. 

.  •  12 

Bicarb.  . . 

703,  188 

’’  Bichrom. 

.  .  703 

Binoxalas 

. .  831 

856 
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PAGE] 

Bismuthyl  Tart,  and 

Potassium 

702. 

Pot.  Sod.  Bi.  Tart 

.  .  235 

,,  Content  of  Blood 

348 

Bisulphas 

.  .  711 

Potato,  Cultivation  Method 

614- 

Bitart. 

.  .  712 

,,  Medium 

632 

Boro-tart. 

.  .  712 

,,  Starch  .  . 

836 

Bromid. 

703,  10 

,,  Sweet 

860 

Cantharidas 

.  .  267 

Poterium  Sanguisorba  .  . 

881 

Carb. 

704,  188 

Potion  Gommeuse 

1 

Chloras 

704,  188 

,,  Ioduree 

710 

Chlorid. 

705,  12 

Potter’s  Asthma  Cure  .  . 

710,  763 

Chloroplatinite  (and  - 

ate)  875 

,,  Walnut  Juice  Hair  Dye 

306 

Chromate  Indicator 

223 

Potus  Imperialis 

712 

Citras 

.  .705,  7 

Poudre  contre  coryza  .  . 

550 

Cyanat. 

.  .  706 

,,  d’lpecacuanha  Opiacee 

518 

Cyanidum 

706,  13 

,,  de  Reglisse  Co. 

.  . 

857 

Dichromas 

77 

,,  de  Scille 

882 

Dihydric  phosphate 

.  .  711 

,,  de  Strophanthine  au 

F errocvanidum .  . 

.  .  706 

Centi.  me 

#  . 

783 

,,  Indicator  223 

Prayer  Beads 

827 

Formas 

.  .  32,  8 

Pre-Anaesthetics,  see  Basal  Hyp- 

Glyceroph. 

35 

no  tics 

,,  Liquidus 

9 

Precipitate,  Black 

.  # 

458 

Guaiac-sulphon. 

447,  92 

,,  Red 

477 

Hvdroxidum 

702,  188 

White 

458 

,,  Solution,  Sp.  Gr. 

Precipite  Blanc. 

.  # 

473 

and  Strength  Table  300 

Precipitin 

,  # 

894 

Hydroxyquinolini  Sulph. 

Pregnancy  Diagnosis 

#  . 

110 

84,  282 

Prescriptions,  Analysis  of  D.D.A. 

1007 

Hypophos. 

683,  15 

Preservative  Solution  .  . 

#  # 

20 

Indoxyl  Sulphate 

325 

Preservatives  in  Foods  458  et  seq.,  465 

Iodidum 

.  .  706,  9 

,,  Benzoic  Acid 

Margosate 

.  .  839 

4,  447,  450, 

459, 

465 

Myronate 

194 

,,  Boric  Acid  6, 

425, 

460 

Nitras 

710,  18 

,,  Carbon  Dioxide.  . 

461 

Nitris 

.  .  711 

,,  in  Cream  .  . 

.  . 

434 

Oleas 

598,  753 

,,  Formaldehyde 

426 

,  460 

Lancets 


Osmas  .  . 

Oxalas  Acid 
,,  Snake  B 
Fermang. 

,,  Snake  B.  Lan¬ 

cets 

,,  Spray  for  C. 

Sp.  Fever . 


831 

831 

547 

545 


547 


907 


Persulph. 
Phosphas 

,,  Acid 
Picras 
Pyroborate 
Quadroxalate 
Salicylas .  . 
Silicas 

Silver  Iodid. 
et  Sodii  Tart. 
Succinas 
Sulphas  .  . 

,,  and  An 
,,  Acid 
Sulphocarb. 
Sulphocyanid 
Tart. 


as 


24,  457 

711,  20 
711,  20 
57 
12 

831,  286 
.  .61, 22 

96 

.  .  168 
774,  26 
.  .  831 

711,  24 
sthetics  353 

.  711 

.  711 

.  711 

712,  26 
712,  26 


461 


Freezing 
Salicylic  Acid 

21,  447,  460,  465 

Sodium  Benzoate  4,  465 
,,  Sulphite  460 
Sulphur  Dioxide 

446,  459 
Sulphurous  Acid  465 
Tartaric  Acid  .  .  447 

Pressures  in  Autoclaves  .  .  636 

Prickly  Ash  .  .  .  .  .  .  892 

Primula  obconica  .  .  .  .  875 

Pritchard’s  Teething  Powders .  .  763 


,,  Tart.  Acid 
Potassio-cupric  Tartrate  Sol.  ..  319 

Potassio-Mercuric  Iodide  464,  471 


Privet 
Procaine  .  . 
Producer  Gas 
Proflavine 
Progestin 
Progynon 
Prohibition 
Prolactin .  . 
Proof  Spirit 


..345,  88, 
303 


859 

282 
656 
28,  29,  282 
.  .  146 

.  .  955 

.  .  112 

.  .  Ill 

108.  35 
35 


Conversion  Factors 
Prophylactic  Ointment 

458,  461,  471,  473 
Proponal. .  ..  ..  810,282 

Proposote  .  .  .  .  380,  526 

Proprietary  Foods  .  .  . .  584 


INDEX 


857 


y  y 
}  y 


yy 
y  y 


Puff  Ball 
Pugh’s  Stain 
Pulegium 
Pulque  .  . 

Pulsa 
Pulsatilla 
Pulveres  Conspersa 
Pulverette  Powder  Pills 
Pulv.  A.P.C.  .  • 

,,  Acetanilid  Co. 

,,  Alkalinus  Co. 

,,  Aloes  c.  Canella  . 
,,  Amygdala  Co. 

,,  Antimonialis 
, ,  Aromat. 

Aspirin  Co. 


FIGURES  IN  HEAVY  TYPE,  e.g.  100,  REFER  TO  VOL.  II. 

Name.  Page 

Pulv.  Aspirin,  Quin,  et  Amido 
pyrin  .  . 

,,  Basilicus  .  . 

,,  Bismuth  Co.  L.H. 

,,  ,,  ,,  MacLean  . 

,,  ,,  ,,  N.H.I. 

,,  „  c.  Morph. 

,,  Calc.  Chlorinatae  Ac.  Bor 
,,  Calcii  Glycerophosph. 

Lacte  Exsicc. .  . 

,,  Cinnamomi  Co.  .  . 

,,  Cretae  Aromat.  .  . 

,,  „  Aromat.  c.  Opio 

,,  Cretae  Co. 

,,  Doveri 

,,  Effervescens  Co.  .  . 

,,  Elaterin  Co. 

,,  Glyceroph  Co. 

,,  ,,  cum  Lacte 

,,  Glycyrr.  Co.  .. 

,,  ,,  ,,  sine  Sacch 

,,  Gregory  . . 

,,  Guaiaci  Co. 

,,  Hypoph.  Co. 

,,  Ipecac.  Co. 

,,  Jacobi  (Antimonial) 

,,  Jalapae  Co. 

,,  Kaladanae  Co. 

,,  Lecithin  .  . 

,,  Liquiritiae  Co. 

,,  Lobeliae  Co. 

,,  MacLean 

,,  Mag.  Hydrox.  c.  Carb. 

,,  Magnes.  Boro-Cit.  Co. 

,,  Menthol  Cocaine  Co. 

,,  “Old  English”  Fever 
,,  Opii 
”  ” 

,,  Papain  Co. 

,,  Pectoralis .  . 

,,  pro  Pedibus 

,,  Pil.  Coloc.  Co.  .  . 

,,  Pot.  Nitritis  Co.  .  . 

„  Potass.  Chloratis  Co. 

Potassii  et  Sodii  Chlondi 
Co.  .  . 

„  Quin.  Arsen.,  Hydrarg 
Ipec.  Co. 

»  i* .  Co..  • 

,,  Rhei  Co. 

Rosae  Co. 

Salicyl.  c.  Talco  .  . 

Santonini  Co. 

„  Sodae  Tart.  Eff.  .  . 

„  Sodii  Chloridi  Co.  (gargle) 

„  Nitritis  Co.  *74,711 
„  Succ.  Papav.  Cap.  •  •  ^22 

„  Tragacanthae  Co.  •  •  804 

Zinci  Oleat.  Co.  (p-  Pedi- 

bus)  .  •  •  •  •  •  R7o 

Pumpkin  ...  851,873 

Punctate  Basophilia 
Punica  Granatum  •  • 

Punicine 


Name. 

Page 

Proprietary  Medicines 

•  # 

745 

“Propyl”  (Iodine  Soln.) 

•  • 

512 

Propyl  Ale.  Normal 

.  , 

119 

Propylene 

118, 

288 

Propyl-piperidine 

•  • 

374 

Prostigmine 

•  • 

668 

Protargen 

•  • 

171 

Protargin  Mild  .  . 

•  • 

170 

,,  Strong 

•  • 

171 

Protargol 

•  • 

171 

,,  Jelly 

•  • 

171 

Protective  Colloid 

•  • 

362 

Protein  Therapy 

660 

,,  -free  Broth 

632 

, ,  Non-specific  in  Arthritis 

668 

,,  Shock  .  . 

667 

,,  Skin  Tests 

660 

Proteins,  Food 

•  • 

362 

Proteose,  Urinary 

605, 

670 

Proteus  Strains 

623 

Protoactinium 

681, 

684 

Protopine 

•  • 

171 

Protoxalate  de  Fer 

.  . 

417 

Provironal 

.  • 

146 

Pruni  Virginianae  Cortex 

•  • 

875 

Prunol 

•  . 

884 

Prunus  var. 

•  • 

147 

Prussic  Acid 

.  .40,  12 

Pseudaconitine 

•  • 

27 

Pseudo-laevulose 

•  • 

324 

Pseudomorphine 

•  • 

171 

Psicaine 

•  • 

353 

Psilosis  linguae  .  . 

1079 

590 

Psittacosis  .  .  1078, 

584 

Psoralia 

.  • 

875 

Psoriasis  .  . 

•  • 

1079 

Psychotria  Ipec. 

•  • 

517 

Psyllii  Sem. 

Pterocarpus 

87  5 

1 35 

875 

Ptomaines 

1100 

467 

Ptyalin  .  . 

•  • 

294 

Puerperal  Sepsis  see  Therap. 

Index 

Acriflavine  in 
Glycerin  in  . 


Iodine 

Serum 


n 

n 


920 


301 

433 

512 

1079 

864 


541 

876 
876 
846 
876 
824 
690 
71 
3 

224 
133 
148 
161 
844,  893 
71 


>y 

yy 


t 


71 

475 

225 

224 

225 
232 

44 

34 

295 

626 

626 

376 

518 

774 

852 

36 

34 

857 

857 

879 

790 

684 

518 

161 

861 

862 

532 

857 

710 

224 

537 

12 

550 

732 

622 

626 

648 

857 

137 

373 

711 

705 

705 

732 

732 

879 

872 

59 

753 

774 

763 


343 

656 

657 
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Name. 

Page 

Name. 

Pac 

Purgatives 

..  1043 

Quartz  Lamp,  Analytic 

.  .  2E 

See  also  Hyp.  Purgatives 
Purgen 

672 

Quassia,  Quassin  and  Supposi¬ 
tories  .  .  .  .  .  .  877,  87 

Purging  Agaric  .  . 

•  . 

833 

Quebracho 

.  .  87 

,,  Salt,  Tasteless.  . 

,  # 

770 

Queen’s  Root 

.  .  88 

Purines  in  Urine 

#  , 

326 

Quercus  Suber. 

.  .  87 

Purpuric  Fever,  Malignant 
Pus,  B.  tuberculosis  in  .  . 

.  # 

904 

Query’s  Serum 

.  .  6C 

#  # 

613 

Queues  de  Cerise 

.  .  50 

,,  in  Urine 

#  # 

327 

Quevenne’s  Iron 

.  .  41 

Pussy  Willow 

,  , 

881 

Quillaia 

.  .  87 

Putrefaction  Bases 

467 

Quinanyl 

.  .  32 

,,  Intestinal  .  . 

#  # 

539 

Quincasca  Tablets 

.  .  76 

Putrescine 

467 

Quince 

.  .  85 

Putty  Powder 

886 

Quinetum 

718,  7 

Pyelography 

,  , 

703 

Quinic  Acid 

.  .  71 

,,  Abrodil 

769, 

703 

Quinidine  .  .  713,  714 

,  80,  28 

,,  Sodii  Iodid. 

#  # 

768 

,,  in  auricular  fibrillation  71 

,,  Uroselectan 

877, 

703 

,,  Plydrochlor. 

.  .  71 

Pylitna  Powders 

•  , 

763 

,,  ,,  Acid 

.  .  71 

Pyoktanin 

,  , 

321 

,,  Periodide 

131,  71 

Pyorrhease 

.  . 

199 

,,  Sulph.  .  .  714,  80,  28 

Pyorrhoea  alveolaris 

.  . 

918 

,,  ,,  Acid  .  . 

.  .  71 

,,  ,,  Emetine 

in 

522 

,,  ,,  Slipules 

.  .  71 

Pyraloxin 

.  • 

58 

Quinina  .  .  .  .  .  .  718 

,  82,  28 

Pyramidon  and  Salts 

,  . 

329 

Quininae  Aceto-Coumaras 

.  .  82 

See  also  Amidopyrine  329,  180,  248 

,,  Acetyl-Salicyl. 

729,  8 

Pyramidon  Test  for  Blood 

in 

,,  Acid  Hydrochlor. 

724,  8 

Faeces 

,  , 

356 

,,  Arsenas 

8 

,,  Test  for  Blood 

in 

,,  Benzoas 

8 

Urine 

#  , 

337 

,,  Bihydrochlor. 

724,  8 

Pyrazolonum-Phenyl-di-methyl. 

,,  Bisulph. 

733,  8 

Salicyl. 

.  . 

328 

,,  Bromide 

.  .  72 

Pyrethri  Flores  and  Radix 

876, 

189 

,,  Cacodylas 

.  .  71 

Pyridine 

870, 

877 

,,  C  anaphoras 

.  .  71 

Carbonic  Ac.  Diethyl- 

,,  Carbonate 

.  .  73 

amide 

263 

,  Citras  .  . 

719,  8 

Pyridine-Sulphate-Bromide 

Solution 

131 

,,  Di-ethyl-barbiturate.  .  81 

Di-HBr  .  .  .  .  a 

Pyridium 

,  , 

308 

„  Di-HCl 

724,  a 

Pyrocaliciferol 

•  . 

386 

,,  Di-Salicylosalicylas 

a 

Pyrocatechin 

•  • 

444 

,,  Ethylcarb.  737,  81 

,  82,  28 

Pyrogallol  .  .  57,  91, 

181, 

282 

,,  Ferri  Citras  .  . 

.  .  71 

,,  Acetate 

58 

,,  Fluorid. 

.  .  82 

,,  -Bismuth 

234 

,,  Formas,  ’’Basic”  and 

,,  Hair  Dye 

47 

“Neutral” 

.  .  71 

„  Oxidatum 

.  , 

58 

,,  Glyceroph. 

.  .35,  l 

,,  Triacet. 

,  . 

58 

HBr  .  . 

.  .  71 

Pyrogenic  Therapy 

•  • 

667 

,,  ,,  Acid 

.  .  71 

,,  for  G.P.I. 

,  , 

1073 

HC1 . 

721,  1 

Pyromucic  Aldehyde 

•  • 

128 

,,  „  Acid  .  . 

.  .  71 

Pyronin  Stain 

•  • 

561 

,,  ,,  Carbamid. 

.  .  71 

Pyrotherapy  .  . 

•  • 

667 

,,  ,,  Intrav.  Inj. 

724,  7( 

See  also  Typhoid  Vaccine 
Pyrotherapy  in  G.P.I.  .  . 

1073 

,,  „  -Sulph... 

„  HI  and  HI  Acid 

’726,' 1  \ 

Pyroxylic  Spirit.  . 

•  • 

114 

,,  Hypophosph. .  . 

726, 

Pyroxylin 

359,  190 

,,  Iodas.  .  . 

.  .  71 

Pysect 

# 

876 

,,  Iodide  and  Acid 

.  .  •  7 

Pyuria 

536 

,,  lodo-Bismuthate. 

.  .  2 

Q 

Quadronal 

329 

,,  Lactas.. 

,,  Mannitol 

,,  Nucleinas 

,,  Periodid. 

727, 
129,  7 
.  .  7 

131,  7 

Quadro-nox 

•  . 

329 

,,  Phosphas 

728, 

Quarantine 

•  . 

988 

„  Salicylas 

728, 

INDEX 


859 


FIGURES  IN  HEAVY  TYPE, 

'Tame  Page 

)uininae  Sod.  Bic.  Tabs.  .  .  718 

,,  Sulphas  ..729,  83,  284 

,,  ,,  Acidus  733,  284 

See  also  Quininae  Bisulphas,  82 
,,  Sulphocarb.  .  .  .  .  737 

,,  Tannas  .  .  734,  83 

,,  Tylmarin  .  .  .  .  829 

,,  Urea  .  .  .  .  .  .  725 

,,  and  Urea  HC1.  .  .  82 

,,  ,,  Urethane  .  .  734 

Valerianas  ..  736,83 

Quinine,  absorption  and  excretion  741 
,,  activated  .  .  128,  527,  738 

,,  with  Arsenic  in  Malaria  739 

,,  and  Bacteria  .  .  .  .  84 

,,  Base  preps.  .  .  .  .  727 

,,  and  Blackwater  Fever  730 

,,  in  blood  .  .  741,  81 

,,  with  Calomel  in  Malaria  739 

,,  Ether  and  Olive  Oil 

Mixture  .  . 

,,  as  Fluorescent  Indicator 

,,  in  Haemoglobinuria  .  . 

Ill  effects  of  ..  743 

,,  Intramuscular  use 

,,  ,,  necrosis  from 

,,  ,,  tetanus  from 

,,  Intravenous  use 

,,  Ionisation 

,,  Isotonic  soln.  of 

,,  as  Local  Anaesthetic.  . 

,,  in  Malaria 

,,  Nasal  Douche 

,,  Oral  use  of 

,,  in  Precipitating  Labour 

102,  731 

,  Production 

,,  Prophylactic  use 

,,  Salts,  Table  of  ..82 

,,  Standard  Treatment 

(U.S.A.)  ..  ..738 

,,  Subcutaneous  Use  .  .  741 

,,  Synthetic  .  .  719,  667 

,,  Tests  for  .  .  .  •  282 

,,  „  ,,  in  Urine  .  .  81 

Toxic  Effects  ..  743,  744 


102 
224 
730 
744 
740 
740 
740 
739 
725 
725 
725 
737,  741 
.  .  731 
.  .  738 


719 

742 

83 


,,  in  Urine  .  . 

,,  in  Various  Affections 

,,  Wound  Treatment  . 

^uinisan  Tabs. 

^uinoform 
^uinoidine 
^uinol 
Quinoline 


Blue 

,,  Hyd.  Perox.  Reagent 

,,  Tartrate 

^uinolyl  Derivs.  of  Antimony.  . 
^uinoxyl 


e.g.  100,  REFER  TO  VOL.  II. 

Name.  page 

Radioactive  Constants  .  .  .  .  680 

,,  Deposits  .  .  .  .  689 

,,  Mud  .  .  .  .  693 

,,  Selenium  Colloid  531 
Radiography,  Protection  of 

Workers  .  .  .  .  .  .  699 


81 

730 
721 
.  .  729 

.  .  720 

.  .  737 

.  .  860 

315,  284 


R 


l.A.S. 

babies 


316 

41 

315 

164 

319 


531 

585 


Radiolead 

681 

Radiology 

697 

Radiomalt 

541 

Radiomulsin 

594 

Radio-Nitrogen 

,  . 

690 

Radiostol 

541, 

594 

,,  Pellets 

594 

Radiostoleum 

. 

594 

Radium 

676, 

693 

,,  Action  on  Blood 

692 

,,  Applicators 

.  , 

710 

,,  Atomic  Disintegration 

679, 

,,  Average  Life  .  . 

684 

679 

,,  Bactericidal  Action 

692 

,,  Bomb  .  . 

#  # 

715 

,,  Bromide  (Hydrated) 

#  # 

677 

,,  Characters  of  .  . 

677 

,,  Commerce 

,  , 

676 

,,  Commission 

,  , 

677 

,,  Distribution  .  . 

676 

,,  Effects  on  Tissues 

711 

,,  Electrical  Properties 

•  • 

677 

,,  Electroscope  .  . 

.  . 

687 

,,  Emanation 

688, 

715 

,,  .„  Standards 

,,  „  Water 

,,  Heat  and  Evolution 

,,  in  Sea  Water  .  . 

,,  in  the  Atmosphere 

,,  Luminous  Paints 

,,  National  Trust 

,,  Needles,  Tubes,  etc. 

,,  Ointment 

,,  Rays  from 

,,  Salve 

,,  Standard 

,,  ,,  Solution 

,,  Tests  for  Purity 

,,  Therapy  . 

,,  Transmutation 

,,  Treatment 

,,  compared 

with  Surgery 
,,  Wave  Length 

,,  Yield 

Radon  . . 

Ragazzoni’s  Injection 
Ragweed,  Ragwort 
Rami  Syrup  . 

Ranunculus  Ficaria 

Rape  Oil.  .  •  • 

See  also  Oleum  Rapae  167 

Rapid  Staining  Method 
Rasorite 
Rasot 
Raspberry 

Rats,  Squill,  etc.,  for  .  . 


689 
692 
688 
692 

692 
687 

677 
710 

693 
685 
693 

678 
678 
678 

.705,  709,  711 
.  .  691 

.  .  709 


688, 

661, 


716 

687 

676 

715 

463 

883 

241 

878 

756 

612 

6 

841 

880 

882 
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Name. 

Page 

Ravaut’s  Paste  .  . 

•  • 

527 

Ravogli’s  Liniment 

Raw’s  Tuberculin 

•  • 

18 

931 

Ray  Fungus 

509 

Rayon 

442, 

118 

Rebipel  Agar 

479 

Reclus  Pomade 

328 

Reconsituted  Cream 

435 

„  Milk 

433 

Rectal  ether  .  .  .  .  97,  100  etsea 

Rectal  Feeding,  see  Enemata 

395 

Rectified  Spirit 

.  , 

108 

Recurrent  Fever 

586 

Red  Biddie 

115,  40 

,,  Bone  Marrow 

948 

,,  Cells  Fragility 

345 

,,  ,,  Sedimentation  Rate 

345 

,,  Corpuscles,  Detn.  of 

340 

,,  ,,  Size  of 

.  . 

343 

,,  Gum 

.  . 

853 

. .  Indigo 

#  # 

56 

,,  Lead 

700 

, ,  I j I z  ...  .  .  .  . 

. . 

115 

,,  Neutral,  see  also  Neutral  R. 

479 

,,  Precipitate  .  . 

#  m 

477 

,,  Root 

.  . 

863 

,,  Sanders’  Wood 

875 

,,  Scarlet 

312 

,  55 

,,  Soudan  III 

326 

,,  Water  Fever 

185 

Redwood  Viscometer  .  . 

177 

Rees  and  Ecker’s  Method 
Refreshing  Action  of  Galvanic 

344 

Current  .  . 

.  . 

720 

Refrigeration 

Regional  Anaesthesia  and  Novo- 

23 

cain 

345 

Reichard’s  Test.  . 

86 

Reichert-Meissl  Value  .  . 

437 

Reichert-Wollny  Value 

437 

Reinsch’s  Test 

51 

Relapsing  Fever 

185, 

586 

Remijia  Species 

,  . 

380 

Renaglandin 

•  , 

968 

Renal  Function  'Pests  .  . 

327 

,,  Glycosuria 

Rendell’s  Quinine  Pessaries 

349 

723 

Renner’s  Lymph 

941 

Rennet,  Essence 

,  , 

657 

Tabs . 

#  # 

658 

Rennin  .  .  583,  633,  657,  294, 

360 

Rennin  Zymogen 

a  , 

360 

Renninogen 

•  • 

360 

Resina 

#  # 

878 

,,  Carbolica,  R.D.H. 

#  # 

19 

,,  Ipomoeae  .  . 

•  • 

861 

,,  Jalap 

•  • 

861 

Resorcin  .  .  .  .  745 

,  91, 

284 

,,  Blue 

56 

,,  Hair  Lotion  .  . 

746 

,,  Hexyl  .  . 

a  , 

747 

,,  Ichthyol 

•  • 

498 

,,  -monacetate  .  . 

747, 

* 

284 

,,  phthalein  Anhydridi 

672 

Name. 

Resorcinol 


35 

14 

8 

7441 

344 

764 

234 

85t 

85J£ 

27^ 


19C 

862 

19C 

762 

852 


919 

92G 


n  Tabs. 


Pag 
745,18 

,,  Method  of  Sugar  Estn. 
Respiration,  Artificial 
Respirator  Solution 
“Rest  Light” 

Reticulocytes 
Reudel  Bath  Saltrates 
Revelliod’s  Method 
Rhamni  Catharticus 

,,  Frangulae  Cortex 
,,  Pursh.  Cort. 

Rhapontic  Rhubarb,  Fluorescence 
Test 

RhatanyRoot 

Rhei  Radix  .  .  .  .  878, 

Rheumagic  Liniment 
Rheumatism  Root  (Dioscorea) 

,,  Serum  and  Vaccine 

(see  also  Therap. 
Index) . . 

,,  Notification 

Rheumatoid  Arthritis — B.  Coli 
and  B.  Typh.  in 
668,  909,  940, 

Rhigolene 
Rhinoculin 
Rhizopus  Nigricans 
Rhodallin 
Rhodamines 

Rhodan-Calcium-Diuret 
Rhodinol 
Rhoeadine 
Rhotanium 
Rhubarb  Leaves 
,,  Root  .  . 

Rhus  Aromat. 

,,  Glabra 
,,  Toxicodendron 
Rice 

,,  and  Beri-Beri 
Richardson’s  Solution 
Ricinus 
Rickets 

See  also  Accessory  Food 
Factors,  591,  592  et  seq. 

Rickets,  Light  in  relation  to 
Rickettsia  Prowazeki 
Rideal- Walker  Broth 
y  ,  ,  T7  6St 

,,  ,,  ,,  Lancet  Modifn.  S4( 

Riegler’s  Test  .  .  .  .  .  .  30^ 

Rimini’s  Test  .  .  .  .  317,  421 

Ringer’s  Solution  .  .  .  .  75! 

Ringworm  .  .  .  .  1088,  581 

,,  Infective  period 

,,  Ointment 

,,  Thallium  Acet.  for 

Rivanol 

Roberts’  Albumin  Test 

,,  Urinary  Sugar  Test 
Rochelle  Salt 
Roche’s  Embrocation 
Rocky  Mountain  Spotted  Fever 
Roeder’s  Gut 


1081 
656 
350 
465 
757 
674 
79S 
159 
171 
875 
87S 
875 
87S 
87S 
875 
836 
588,  512 


IIS 

616 

1082 


591 

62' 

641 

64! 


98! 

69( 

88! 

30' 

30! 

32: 

77' 

76: 

58“ 

53: 


INDEX 
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sTame. 

Jlomanowsky’s  Stain 
^.ongalite 
ilontgen  Rays 

See  also  X-rays 
iloom  Disinfection  .  .  27  # 
Rosa  Damascena 
,,  Gallica 
Rosalane 

Rosaniline  Acetate 
HC1. 

Rose  Bengal  Liver  Test 
,,  Bengale 
,,  Oil 
,,  Otto 

Roseberry’s  Mist. 

Roseine  and  Acetate 
Roseola,  Epidemic 
Rosettol 

Rosindol  Reaction 
Rosolic  Acid  Method  .  . 
Ross  Inst.  Repts. 

Rotenone 
Rothera’s  Test 
Rouge,  Polishing 
Roux’s  Stain 
Rubber,  Dental 
,,  Gloves 

„  „  Sterilisation 

,,  India,  Bandages 

Rubella 

Rubia  Tinctorum 
Rubidium  Salts 
Rubine 

Rubini’s  Camphor 
Rubrum  Scarlatinum  .  . 
Rubus  Chamaemorus,  etc. 

,,  Villosus 

Rue  .  .  •  •  •  • 

See  also  Harmine  858 

Rum 

Rumex  Sp.,  Rumicin  .  . 
Rumpel-Leede  Phenomenon 
Russian  Hemp  Seed 
Russian  Paraffin  Liq.  .  . 
Russolax .  . 

Russo’s  Test 
Russula  delica 
Ruta 
Rutile 
Ryutan  .  . 


Page 

.  .  341 

.  .  200 

.  .  697 

124,  127 
872 

879 
461 
321 
320 
313 
463 
312 
872 
732 

321,  463 
988 
872 
479 
612 
743 
94 
2,  304 
85 
542 

267 

268 
637 
267 
988 

880 
880 
320 
262 

55 
880 
880 
880 

36 

880 

345 

843 
652 
652 

620 
309 

880 

204 

856 


S 

“SSe” 

S.U.M.  Compds. 

S.U.P.  Compds. 

Sabadilla  (Cevadilla) 

Sabal 
Sabina 

Sabouraud-Rousseau  Sensitisa¬ 
tion  Test,  re  Hair  Dye 
Saccharas  Ferricus 


531 

315 

314 

891 

882 

880 

305 

411 


Name. 

Saccharated  Ferric  Oxide 
,,  Iron  Carb. 

Sacch.  Iron  Phosphate  . 


Page 

415 

411 

417 


.748, 191,  284 
.  749,  191,284 


881, 


Saccharin 

,,  Soluble 

,,  Tablets 

Saccharomyces  Cerevisiae  ( see 

also  Yeast)  . 

,,  invertens 

,,  Sardons 

Saccharosan 
Saccharose 
Saccharum  Amylac. 

Lactis 
Purificat. 

,,  Saturni 
Sachs-Georgi  Reaction.  . 

Sacred  Bark 
Saffron 

Safranin  Method 
Safranine  Test  for  Glucose 
Safrol 
Sagapenum 
Sage 

Sagradol  Emulsion 
Sahli’s  Caps 
St.  Ignatius  Bean 

Ivel  Lactic  Milk  and  Cheese 
’’  Jacob’s  Liniment  .  . 

,,  John  Long’s  Liniment 
Sajodin 

Sal  Acetos  .  .  •  •  •• 

Alembroth  Bandages,  Wool, 
etc.,  and  Injection 
Ammoniac  see  Ammon. 
Chlor. 

,,  Antisepticus  (Huxley) 

,,  Carolinum  .  . 

,,  Emsanum,  Fact. 

Hunyadi  Janos, 
Vichy,  Wildungen 

, ,  yy 

,,  Emxum 
,,  Limonis 
,,  Marinum  Artif. 
Polychrestum 
Sedativ.  de  Homberg 
„  de  Vichy,  F.E. 

Salacetol 

Salad  Oil  ••  •• 

Sale  of  Food  and  Drugs  Act 

Salep 
Salicifrice 
Salicinum 
Salicyl.  Piperaz  .  . 

,,  Salicylate 
Santalol 
Salicylaldoxime 

Salicylic  Cream  .  •  • 

Gauze,  Lint,  Wool 
’’  Ionisation 
Salicylosol  .  •  •  .  ,  rf ' 

Salicylsulphomc  Acid  Test 
Saligenin  •  • 

Saline  and  Ether 


749 


276 

.  .  17 

17 

.  .  751 

.  .  749 

.  .  427 

.  .  863 

.  .  749 

.  .  697 

.  .  601 
.  .  274 

850,  93 
.  .  612 
.  .  323 

882,  161 


880 

199 

763 

690 

596 

54 

733 

693 

516 

831 

472 


141,  11 
.  763 

.  773 

.  773 

773 

711 
286 

762 
711 
9 

764 

284 


831, 


74, 

68, 


74, 

261,  615 

.  441 

.  880 
755 

284 

695 

286 

620 

218 

60 
60 

726 

60 

306 

74 
99 
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Name. 

Page 

Saline  Gelatin  .  . 

.  .  424 

,,  Hypertonic 

.  .  760 

,,  Hypotonic 

.  .  761 

,,  Normal  .  . 

.  .  759 

,,  Solubes,  Sterules 

.  .  760 

Salipyrin 

.  .  328 

Salit 

68 

Saliva 

294 

Salix,  var. 

.  .  881 

Salmon  Oil 

.  .  389 

Salmonella  Bacteria 

.  .  517 

Salodine 

.  .  707 

Salol  .  .  .  .  .  .  75 

22,  286 

,,  c.  Camphora 

76 

,,  Catheter  Oil 

76 

,,  Collodion  .  . 

76 

,,  Emulsion  .  . 

76 

,,  Mouth-wash 

76 

,,  Pill  Coating 

76,  690 

Salophen 

83 

Salt,  Anti-Catarrhal,  etc. 

19 

,,  Baths 

762,  772 

,,  -free  diets  .  . 

759,  762 

,,  Iodised 

.  .  707 

,,  of  Lemon  .  . 

.  .  831 

,,  Packs 

.  .  761 

,,  with  Pot.  Chlorid. 

.  .  705 

,,  of  Sorrel  .  . 

.  .  831 

,,  Table,  for  salt-free  diet 

.  .  762 

,,  of  Tartar 

.  .  704 

Salts,  Mineral  in  foods .  . 

363 

Salurene 

.  .  453 

Salvarsan 

191,  51 

,,  Silver.  . 

.  .  199 

Salvarsanised  Serum 

.  .  198 

See  also  Arsenobenzol 

Salve  Soap 

.  .  867 

Salvia 

.  .  881 

Salyrgan 

.  .  485 

Sambuci  Flores 

.  .  881 

Samsonite 

..  v  79 

Sanacine  Cough  Mixture 

.  .  763 

Sanaphos 

35 

Sanatogen 

35 

Sandal  Wood  Oil 

.  .  619 

Sandarach  Solution 

.  .  689 

Sander’s  Wood,  Red 

.  .  875 

Sandor  COa  Baths 

.  .  772 

Sandoz  Felamine 

.  .  454 

Sanguinaria 

.  .  881 

Sanguinarin 

.  .  881 

Sanguis  Draconis 

.  .  852 

Sanguisorba 

.  .  881 

Sanguisuga,  vide  Hirudines 

.  .  950 

Sanitary  Towels 

.  .  440 

Sanitas  and  Preps. 

.  .  693 

Sanocrysin 

213,  214 

Sanodora  Moss  Sheets 

.  .  778 

Sanogyl 

.  .  198 

Sansiviera 

.  .  881 

Santal  Oil 

.  .  619 

Santalol,  Caps.,  Formagules 

.  .  620 

,,  Methyl  Salicyl. 

.  .  620 

,,  Salicyl-ester  .  . 

.  .  620 

Name.  Page 

Santalum  Rub.  .  .  .  .  .  .  875 

Santalyl  Salicyl.  .  .  .  .  286 

Santheose  .  .  .  .  . .  796 

Santonica  .  .  .  .  .  .  191 

Santoninum  .  .  751,  191,  286 

,,  Golden  .  .  .  .  753 

Sanusin  Sempules  .  .  .  .  233 

Sapo  Amygdal.  Anim.,  Dur., 

,,  Kalinus  Medic.,  Moll. 

753,  754,  192,  193 
,,  Lanolin  .  .  .  .  .  .  94 

,,  Moll,  peroleat  .  .  .  .  754 

,,  Ol.  Tereb.  .  .  .  .  693 

,,  Superadipat.  .  .  .  .  754 

,,  Thymol  .  .  .  .  .  .  801 

,,  Venetus,  Virid.  .  .  753  et  seq. 

Sapones  .  .  .  .  .  .  753,  192 

Saponins  .  .  .  .  .  .  881 

Sapotoxin  .  .  .  .  .  .  878 

Sappan  .  .  .  .  . .  . .  858 

Sargol  . .  .  .  .  .  . .  763 

Sarkosine  .  .  .  .  .  .  364 

Sarsae  Radix,  Sarsaparilla  .  .  881 

Sassafras  .  .  .  .  .  .  882 

,,  Oil,  Artif.  .  .  .  .  68 

Sassy  Bark  .  .  .  .  .  .  853 

Sauce  Preservatives  450,  459,  467 
Sauerin  .  .  .  .  .  .  .  .  52 

Saurolo  .  .  .  .  .  .  .  .  497 

Saussurea  .  .  .  .  .  .  850 

Savaresse’s  Capsules  .  .  .  .  620 

Savin  Oil  .  .  .  .  .  .  880 

Savory  and  Moore’s  Food  .  .  584 

Saw-Palmetto  .  .  .  .  .  .  882 

Sawyer’s  Ointment  .  .  .  .  518 

Saxin  .  .  .  .  .  .  .  .  748 

Saxonite  .  .  .  .  .  .  570 

Scabies  Ungt.  .  .  .  .  .  .  791 

See  also  Therap.  Ind. 
Scammoniae  Rad.  (Res.)  861,  882,  136 
Scammonin  .  .  .  .  861,  882 

Scammonium  .  .  .  .  861,  882 

Scarlatina  '  .  .  .  .  .  .  587 

,,  Antitoxin  .  .  920,  588 

,,  Dick  Test  and  Pro¬ 
phylaxis  .  .  921,  588 

,,  Infective  Period  .  .  988 

,,  Schultz-Charlton  Re¬ 
action  .  .  920,  588 

,,  Serum  .  .  .  .  920 

,,  Vaccine  .  .  .  .  921 

Scarlet  Colours  .  .  312,  55,  463 

,,  Fever  .  .  .  .  .  .  587 

,,  ,,  Prophylactic  .  .  585 

,,  Non-staining  .  .  .  .  315 

Sceleth’s  Method  .  .  .  .  62f 

Schedule  of  Poisons  .  .  .  .  99( 

Scheele’s  Acid  .  .  .  .  .  .  4( 

,,  Green  .  .  .  .  171 

Schereschewsky’s  Quin.  Ung. .  .  721 

Schiassi’s  Method  ..  ..  5F 

Schick  Test  in  Diphtheria  .  .  54! 

Schierling  .  .  .  .  37' 

Schiff’s  Reagent  .  .  .  .  421 


INDEX 
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Name.  Page 

Schilling  Haemogram  .  .  .  .  342 

Schimose  .  .  .  .  .  .  182 

Schindler’s  Jelly  .  .  .  .  171 

Schlesinger’s  Test  .  .  .  .  311 

Schlippe’s  Salt  ....  .  .  154 

Schmidt  Muller  Test  .  .  .  .  424 

Schmiedeberg’s  Rules  .  .  .  .  663 

Schnee  Bath  .  .  .  .  .  .  735 

Schoenocaulon  .  .  .  .  .  .  891 

Schryver’s  Test.  .  .  .  140 

Schultz-Charlton  Reaction  .  .  588 


Schulze’s  Chlor-Zinc-Iodine  Re¬ 


agent  .  .  .  .  188 

Maceration  Mixture  188 


Schweinfurth  Green 

4S 

Scilla 

882, 

193 

,,  Indica 

890 

Scillaren 

194 

Sclavo’s  Anthrax  Serum 

901,  512 

Sclerosis  Disseminated 

and 

T.A.B.  Vaccine 

940 

Scoparin.  . 

886 

Scopola  var. 

.  » 

883 

Scopolamine 

.  . 

491 

HBr.,  HC1.  and  HI. 

494 

,,  Laevo. 

492 

,,  Morphine  Anaes- 

thesia  .  . 

,  e 

492 

,,  with  Atro- 

pine 

493 

,,  ,,  c.  Ether  Saline 

100 

,,  Nitrogen  Oxide  .  . 

494 

Scotch  Fir 

691 

Scotch  Paregoric 

•  • 

628 

Scott’s  Dressing 

.  , 

457 

,,  Emulsion 

,  , 

763 

„  Pills 

.  . 

763 

Scott-Wilson  Test 

32, 

304 

Scrub  Typhus 

,  . 

622 

Scurvy  (and  Therap.  Ind.) 

589,  592 

Scutellaria  (Skull-cap) 

•  . 

883 

Sea  Holly 

•  • 

853 

,,  Poppy  .  . 

•  . 

856 

,,  Radium  in  .  . 

.  . 

692 

,,  Salt  and  Artificial  .  . 

,  , 

762 

,,  Tangle 

•  • 

863 

,,  Treatment  .  .  .  . 

•  . 

762 

,,  Water  and  Artificial 

.  . 

762 

Sealed  Tubes  of  Gelatin 

.  . 

424 

,,  ,,  Glucose 

.  . 

428 

,,  ,,  Saline.  . 

,  , 

760 

See  also  Sterules 

Seaweed,  Seawrack 

.  . 

855 

Secale  Cornutum 

401, 

102 

Secondary  List  of  Drugs 

•  • 

827 

Secret  Remedies 

•  • 

745 

Secretin  Extract 

,  . 

950 

,,  Tabs. 

.  . 

950 

Secretogen  Elixir 

•  . 

950 

Sedasprin 

78, 

286 

,,  Liberation  of  Br. 

•  • 

78 

,,  Salts 

.  . 

78 

“Sedeff” 

.  • 

225 

Sedicyl  Tabs. 

5 

Name. 

Sedobrol .  . 

Sedormid 
Sedresol  .  . 

Segra 

Seidlitz  Powder 
Seignette  Salt 
Seitz  Filters 
Sel  Anglais 
,,  de  Barnit 
,,  ,,  Javelle 

,,  ,,  Sedlitz 

Selenium 

,,  Colloidal 

,,  Lead  in  cancer 

,,  Oxide 

Self-Inflator  Drops 
Seliwanoff’s  Test 
Sellard’s  Test 
Semolina 
Semori  Tablets  .  . 

Sempervivum 
Semprolin  Emulsion 
Senecio  var. 

Senegae  Radix  .  . 

Senna  (and  Pods) 

Sensitised  Vaccines 
Sensitol  Red,  etc. 

Sensory  Irritants  (Gases) 

Septicaemia  Serum 
Sera  Chapter 
Sericum  Oleatum 
Seriparium 
Serological  Tests 
Sero-Vaccines  .  . 

Serpent  Venom 
Serpentariae  Rhizoma 
Serum  Agglutination 
,,  Anti-carbuncosum 
,,  ,,  -Colon  B 

,,  ,,  -Diphth.  and  Purif 

,,  ,,  -Dysentery 

,,  ,,  -Gas  Gangrene,  see 

Peritonitis  and  Tox¬ 
aemia,  Therap.  Ind. 

1075,  1089 

,,  ,,  -lytic  .  .  .  .  963 

,,  ,,  -meningococcus  .  .  907 

,  ,,  -pneumococcus  (Pane, 

918)  . .  917,  581 

,,  ,,  Streptococcic  .  .  920 

,,  „  Tetanic 

,,  Colloidale  Completum 
,,  Diphtheria 
,,  Dysentery 
,,  Endocarditis 
,,  Erysipelas 
,,  Ferruginous 
,,  Glucose  Broth  .  . 

Flaemostatic 
,,  Horse  .  . 

Nevrosthinique 
”  Normal  Horse  .  . 

’’  Peptone  in  Asthma 

Puerperal  Fever 


Page 
764 
814 
697 
854 
774 
774 
641 
538 
90 
41 
538 
792 
370 
368 
792 
286 
324 
305 
452 
722 
883 
653 
883 

883 
883,  194 

946 
315 
655 
920 
893 
59 
177 
601 
946 
964 

884 
619 
902 

909 

910 
912 


923 

2 

910 

912 

920 

920 

37 

580 

964 

963 

37 

963 

664 

920 
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Name. 

Page 

Serum  Rheumatic  Fever 

. , 

920 

,,  Scarlet  Fever 

920 

,,  Sclavo’s 

. . 

512 

,,  -Water  Medium 

. . 

543 

See  also  diseases  or  organisms 

and  Vaccines 

Serums 

897 

Sesquiterpeneless  Oils  .  . 

149 

Sethia  var. 

884 

Sevum 

30 

,,  Benzoatum 

681 

,,  Phosphoratum  .  . 

681 

,,  Praeparatum 

681 

Sextol 

290 

Shac 

763 

Shadeine 

764 

Shadocol 

676 

Shale 

309 

Shaving  Brushes  and  Anthrax.  . 

902 

,,  Soap 

192 

Shaw-Mackenzie  on  Lipase 

in 

Cancer  and  Tuberculosis 

753, 

755 

Shea  Butter  and  Nuts  .  . 

884 

.,  Nut  Oil 

439 

,,  ,,  “Oleine” 

439 

Sheep  Dip  Regulations 

173 

,,  Wool 

439 

Shellac 

884 

Sheltox 

867 

Sherman  Unit  of  Vitamin  A 

165 

Sherry 

.’  .  36 

,  40 

Shipway’s  Apparatus  .  . 

282 

Short-Wave  Therapy  .  . 

736 

Sidonal,  New 

695 

Sigma  Reaction 

602 

Sigmoidoscopy 

522, 

526 

Signed  Orders 

..  1014 

Sil-Al . 

138 

Silbe  Tablets 

764 

Silf  Tablets 

764 

Silicates,  Soda  and  Potash 

96 

Silk,  Artificial  .  . 

442, 

118 

,,  Oiled 

59 

,,  Sutures 

533 

,,  Tests  for 

119 

Silkworm  Gut  .  . 

533 

Silver  Colloidal 

371,  48 

,,  Detection  of 

216 

,,  Gelatose  .  . 

172 

,,  Hair  Dyes 

47 

,,  Ionisation 

724 

,,  Lactate  .  . 

286 

,,  ,,  Solution,  Acid 

336 

,,  Mitigated 

169 

,,  ,,  Toughened 

169 

Nitrate 

168 

,,  Oleate  Inin.  (Billimoria) 

601 

,,  Oxide 

,  . 

170 

„  Protein,  Mild  .  .  17C 

>,  48 

286 

,,  „  Strong  .  .  171 

,  48 

286 

,,  Salvarsan 

•  • 

199 

See  also  Arsphenamina  Argentica  52 
Silver  Stain  for  Spirochaetes  .  .  596 

,  Water  Steriln.  by  .  .  487 


Name. 

Page 

Simaruba 

527, 

884 

Sinalbin 

756, 

194 

Sinapis 

756, 

194 

Sinclair’s  Glue  .  . 

#  # 

860 

Sindon  Oleata  .  . 

59 

Singleton’s  Ointment  .  . 

,  , 

764 

Sinigrin 

756, 

194 

Sinusoidal  Currents 

733 

Sionon 

#  u 

647 

Sippy’s  Powder 

224, 

536 

Sirop  des  Cinq  Racines 

165 

,,  d’  Erysimum 

v  # 

853 

Sirupus  Codeinae,  F.E. 

#  # 

356 

See  also  Syrupus 

Sistomensine  Tabs. 

,  # 

950 

Skatol  in  Ergot  Assay  .  . 

403, 

404 

Skimmed  Milk  396,  430, 

432, 

433 

Skin  Cream 

803 

,,  Food 

#  * 

448 

,,  Reactions  .  . 

660 

,,  Sterilisation  470,  642, 

650, 

652 

,,  ,,  Iodine 

t  # 

511 

,,  ,,  Mercurome 

480 

,,  „  Thymol 

.  A 

801 

,,  „  Viodar 

#  , 

513 

,,  T ests 

#  # 

660 

Skull  Cap  =  Scutellaria.  . 

#  # 

883 

Sleeping  Sickness,  see  Trypano- 

somiasis,  Therap.  Ind. 
Slippery  Elm  Bark 

and 

605 

#  . 

890 

Slipules  . . 

«  • 

691 

See  also  Individual  Drugs 

Sloan’s  Liniment 

764 

Smallpox 

942, 

988 

,,  and  Chickenpox  diag- 

nosis 

942 

,,  Flocculation  Test 

•  • 

942 

,,  in  England  .  .  943  et  seq. 

Smedley’s  Paste  .  .  270,  764 

Smelling  Salts,  Carbolised  .  .  19 
Smilax  Sarsaparilla  .  .  .  .  881 

Smiler  Magnesia  Compound  .  .  764 

Smith’s  Modifd.  Van  Urk  Ergot 


Assay 
,,  Solution 
“Smokes”  (poisonous) 

Smoking  Gum,  Anti- 
Snake  Bite 

,,  Lancets 
root,  Black 
Venom  .  . 

,,  Treatment  of  Cancer 
vine 
weed 
Soamin 

See  also  Sodii  Aminarsonas 
Soap  Bark 
,,  Liniment 
,,  Solution,  Ethereal 
,,  ,,  Standard 

,,  and  Spirit  Lotion 
Soaps,  Castile,  Household,  Shav¬ 
ing,  Medicated,  etc. 

754  et  seq., 


403 
18 

.  .  653 

.  .  878 

1085,  589 
.  .  547 

.  .  849 

964,  589 
530 
854 
854 
.  .  184 

54 


841, 


878 

754 

754 

474 

754 


192 


INDEX 
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Mame.  Page 

Soaps,  Resin  and  Silica  in  .  .  192 

,,  Solution,  Standard  .  .  474 

Soapstone  .  .  .  .  .  .  139 

Sobee  . .  .  .  .  .  . .  885 

Soda  Caustic  .  .  .  .  .  .  767 

,,  “Crystal”  Cone.  .  .  .  .  765 

,,  Tartarata  .  .  .  .  .  .  774 

Sodii  Acetamino-fluorenone- 

arsonate  .  .  .  .  190 

,,  Acetas  .  .  .  .  758,  2 

,,  Aceto-coumaras  .  .  .  .  829 

,,  Acetylamino  oxyphen.  ars.  187 
,,  Acetylaminophenylarsones  186 
,,  Acetyl -Arsanilate  .  .  186 

,,  Acetyl-Salicylate  .  .  74 

,,  Aminarsonas  .  .  54,  286 

,,  Am.-Phenyl-arsonas  .  .  184 

See  also  Sodii  Aminarsonas 
54,  286 

,,  et  Ammon.  Phosph.  .  .  770 

,,  Arsanilas  .  .  .  .  184 

See  also  Sodii  Aminarsonas 

54,  286 

Sodii  Arsanilas  with  Mercury  and 

with  Arsenic 
Sulphid.,  and 
c.  Antim.  Tart.  185 
,,  Arsenas  .  .  .  .  179,  49 

,,  Arsenis  .  .  .  .  .  .  176 

,  Arseno-phenyl-Dimethyl- 
Aminopyrazalon-Methy- 
lene  Sulphoxylas  .  .  203 

,,  Aurotliiosulphate  .  .  213 

,,  Benzoas  .  .  .  .  8,  5 

,,  Biboras  .  .  .  .  .  .  12,  6 

,,  Bicarbonas  .  .  764,  188 

,,  ,,  Test  for  Car¬ 


bonate  in 

Bismuth  Cit. 

Bism.  Tart.  Acid 

,,  ,,  for  Injection 

Bisulphas 
Bisulphis  .  . 

Boras 

Boro-Salicyl. 

,,  Tart. 

Bromid.  .  . 
Butyl-Bromallyl 
turate  .  . 

Cacodylas.  . 

Carbolas  .  . 

Carb. 

,,  Acid 
,,  Exsicc. 

Monohydrat 


188 

236 
235 
234 
772 
774 
12,  6 
10 
13 

763,  11 

Barbi- 

.  .  815 

181,  286 
18 

765,  189 
.  .  764 

.  .  765 

765.  189 


Chaulmoograte,  Pure  Com¬ 
mercial  603 
.  .  603 

.  .  603 

765,  189 
759,  12 
.  .  828 


“A” 

“C” 


Chloras 

Chloridum 

Cinnamas 

Citras 


g.  109,  REFER  TO  VOL.  II. 

Name.  Page 

Sodii  Citras,  for  Blood  Trans¬ 
fusion  .  .  766,  987 

,,  Coumaras  Sol.  .  .  .  .  829 

,>  ,,  et  Adrenalin  .  .  829 

>»  ,,  c.  Novocain  .  .  829 

,,  Cyanidum  .  .  .  .  13 

,,  Desoxycholas  .  .  .  .  776 

,,  Dibrom-oxy-mercury 

fluorescein  .  .  .  .  477 

,,  Dimethylarsinas  .  .  .  .  181 

,,  Dioxidum  .  .  .  .  490 

,,  Dioxydiamido-arseno-ben- 
zene-mono-methane 
Sulphonate  .  .  .  .  199 

,,  Dioxy-diamino-Arseno- 
benzene  dimethylene 
Sulphonate  .  .  .  ,  202 

,,  Diphenylbisazobisnaphthy- 

lamine-4-sulphonate  .  .  220 

,,  Ethyl  Mercuri-thiosalicyl  473 
,,  ,,  -Meth-Butyl  Barbit.  811 

,,  Ethyias  (and  Liq.)  .  .  767 

,,  Fluoridum  .  .  830,  189 

,,  Fluosilicate  .  .  .  .  189 

,,  Formaldehyde  Sulfinite  200 
,,  Formas  .  .  .  .  .  .  32,  8 

,,  Glyceroph.  .  .  35,  S,  286 

,,  ,,  Liquidus  .  .  9 

,,  Glyco-cholas  .  .  .  .  775 

,,  Gynocardas  (Chaulmoogra)  603 
,,  Hippuras  .  .  .  .  .  .  9 

,,  Hydnocarpus  .  .  .  .  606 

,,  Hydrosulphid.  .  .  .  .  88 

,,  Hydfosulphis  .  .  87,  174 

,,  Hydroxid.  .  .  ,  .  767 

,,  ,,  Solution,  sp.  gr. 

and  strength  .  .  300 

,,  Hydroxyam.-phenylars.  186 
, ,  Hydroxy-Mercury  Fluores¬ 
cein  .  .  .  .  .  .  477 

,,  Hydroxy-Mercury  Salicyl. 

Acet.  .  .  .  .  .  .  473 

,,  Hypobrom.  Sol.  .  .  .  .  333 

,,  Hypochloris  .  .42  et  seq.,  67 

,,  Hypophosph.  .  .  683,  15 

,,  Hyposulph.  .  •  •  •  86 

,,  „  as  Arsenic  Antidote  174 

,,  Ichthosulphol  .  .  .  .  497 

,,  lodas  .  .  .  .  -  •  830 

,,  Iodidum  .  .  .  .  768,  10 

,,  Iodohydroxquinol  Sulph.  319 
Iodo  Methane  Sulphonate  769 

51 

773 
772 

774 
176 
183 
767 

13 


579,  766,  7 


Lactas  .  .  ■  • 

Mag.  Sulph.  c.  Caffein. 

„  Eff. 

Metabisulph. 

Metarsenis 
Methylarsonas 
Methylat. .  . 

Monoboras 
Morrhuas  and  Solution 

613,  166 

Intrav.  as  scleros¬ 
ing  agent  .  .  614 
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Name. 

Sodii  Nitras 
Nitris 

Nitroprussidum 
Nucleinas .  . 


Page 
.  .  769 

769,  19 

.  .  304 

.  .  278 


y  y 

Oleas 


c.  Sod.  Cacodyl 


182 
753 

,,  in  Cancer  .  .  753,  532 

,,  in  Tuberculosis  .  .  755 

Para-amino-phenyl-arso- 

nate  .  .  .  .  .  .  184 

See  also  Sodii  Arsanilas 
Perboras  .  .  .  .  .  .  13,  7 


Name.  Pag: 

Sodii  Tetraborate  .  .  .  .  12 

,,  Tetrabromphenolphthalein 

679,  281 

,,  Tetraiodophenolphthalein  67^ 
See  also  Iodophthaleinum 


Permang.  .  . 

Peroxidum 
Persulph.  .  . 

Phenas 
Phenol- p-sulphonas  20, 
Phenol-sulphoricinas 


548 
. .  490 

771,  24 
18 

181, 288 

.  .  619 

rs.  188 


Sodii  Thiocyanas 
,,  Thiosulph. 

,,  ,,  Intrav. 

,,  Valeri  anas 
,,  Vanadas 
Sodium  .  . 

,,  Amytal.  . 

,,  iso- Amytal 

,,  Caffeine  Iodide 

,,  Detectn.  and  Detn. 


820 


242 


77E 
86,  21 
8: 
20C 
89C 
751 
812 
811 
241- 


Fluorescein 

Luminal 


of 

216,  21  £ 

.  .  672 


816 

322 


Phenyl  propiolas  .  . 

.  .  828 

y  y 

Salicylate  Liver  Test 

31c 

Phosphas  .  . 

770,  21 

y  y 

Tylmarin 

82£ 

,,  Ac. 

771,  21 

» > 

Veronal 

80£ 

Eff.  .. 

.  .  770 

Sodomaeum 

885 

„  Exsicc. 

770,  21 

Soft  Soap 

193 

,,  with  Hexamine  450 

Soil,  Iodine  in  .  . 

47E 

,,  Neutral 

(Tri- 

Solaesthin 

867 

basic) 

.  .  770 

Solanum,  var. 

881 

Phosphis 

.  .  770 

Solar  Oil 

65 1 

Pot.  Bism.  Tart.  .  . 

.  .  235 

Solazzi 

857 

Potass.  Tart. 

774,  26 

Solganal 

215 

Pyroborate 

12 

Soliment  Solid  Liniment 

764 

Pyrophosph. 

.  .  771 

Sols,  Colloidal  .  .  .  .  361  et  sea 

,,  Acid 

21 

y  * 

,,  Iodine  .  . 

366 

Pyrosulphis 

.  .  774 

Solubes  .  . 

47C 

Rhodanidum 

.  .  775 

y  y 

Antimony  Pot.  Tart.  .  . 

161 

Ricinolcas 

.  .  618 

y  y 

,,  Sod.  Tart. 

162 

,,  Paste 

.  .  618 

y  y 

Antiseptic  Dental 

If 

,,  Stearettes  .  .  618 

y y 

Biniodide 

464 

Salicylas  ..  61,22,  288,  313 

See  also  Solvellas  Hydrarg.  Iod. 

123 

,,  Ionisation 

.  .  726 

•  n 

Dental 

If 

Santonas  and  Santoninas  753 

y  y 

Hyd.  Oxycy. 

461 

Sesquicarb. 

.  .  765 

y  y 

Perchloride 

47C 

Sesquiphos. 

.  .  771 

y  y 

Phenol 

If 

Silicas 

96 

y  y 

Potass.  Permang. 

54f 

Stcaras 

.  .  753 

y  y 

Ringer’s  Soln. 

751 

Succinas  .  . 

.  .  831 

y  y 

Sodii  Chlorid. 

761 

Sulphanilas 

.  .  307 

y  y 

Zinc.  Sulph.  et  c.  Alum 

82( 

Sulphantimonas  .  . 

.  .  154 

y  y 

Zn.  Sulphocarb. 

2( 

Sulphas  .  . 

772,  24 

Soluble  Glass 

9( 

,,  Acidus 

.  .  772 

y  y 

Kreosote 

371 

Eff. 

.  .  772 

y  y 

Starch  (for  determination 

,,  Exsicc. 

772,  24 

of  Lintner  Value)  .  . 

10! 

,,  -hydrate 

88 

Solurol 

97. 

,,  ichthyol  .  . 

.  .  497 

Solute  de  Chlorure  de  Sodium 

Sulphidum 

.  .  774 

Isotonique 

751 

Sulphis 

773,  25,  480 

y  y 

Gelatine  Injectable 

42 

,,  Acid 

.  .  774 

yy 

Glucose  Hypertonique .  . 

42 

,,  Exsicc.  .  . 

.  .  773 

y  y 

,,  Isotonique 

42 

Sulphocarb. 

20 

y  y 

Morphine  (HC1.),  2% 

55 

Sulphocyanid. 

.  .  775 

y  y 

Off.  d’Eau  Oxygen£e  .  . 

48 

Sulphoricinas 

618,  288 

y  y 

de  Quinine  hypoderm. .  . 

72 

Tart.  Neutrale 

.  .  774 

y  y 

de  Valer.  Ammoniaq.  .  . 

14 

T  artro-Bismuthate 

.  .  234 

Solutio  Adrenalin  Co.  .  . 

97 

Taurocholas 

775,  288 

y  y 

Aluminii  Acet. 

13 
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Burowi  .  . 

Page 

135 

Name. 

Spinal  Anaesthesia,  see  Anaes¬ 

Page 

de  Cacodyl  lodo-mer- 
curico 

183 

thesia  and  Drugs  in  question 
Spinal  Cord  Ext. 

949 

Chloreton  Co.  Inhal. 

244 

,,  ,,  Tabs.  .  . 

949 

Creosoti  Co. 

•  . 

379 

Spinocain 

347 

Dakin 

•  • 

44 

Spirillum  Cholerae 

908 

Ethocaine 

Hypochlorit  Sodii 

ex 

346 

See  also  Spirochaeta 
Spirit  Acidi  Lactici 

49 

Dakin 

45 

,,  Adhesive  Resin  .  . 

866 

Iodi  Spirituosa 

507 

,,  Aetheris 

104 

Malachite  Viridis 

et 

,,  Camph. 

376 

Hyd.  Perchlor. 

324 

>)  > >  Co .  .  . 

104 

Novocain 

#  # 

346 

,,  Aether.  Nit 

104.  19 

Phenolis 

16 

,,  Ammon.  Aromat. 

146 

Quininae  et  Urethani 

#  # 

736 

,,  ,,  Fetidus 

146 

Salina  c.  Acac. 

1 

,,  Amygd.  Amar.  .  . 

148 

Stovainae 

352 

,,  Anisi 

837 

,,  et  Glucosi 

#  . 

352 

,,  Antiparalyticus 

693 

Vanillin 

•  . 

890 

,,  Armoraciae  Co.  .  . 

849 

7  7  - 

Solvellae  Hydrarg.  Iod. .  . 

See  also  Biniodide  Solubes 
Solvent  Naphtha 
Somnifain 


Somnifen 

814 

Somnoform 

106, 

832 

Soneryl  .  . 

•  •  • 

811 

,,  Piperazin  comp 

811 

,,  Suppos. 

•  .  • 

811 

,,  Tabs.  .  . 

•  •  • 

811 

Sonnenschein’s  Reagent 

239 

Sophisticated  Milk 

•  •  • 

433 

Sorbefacin 

•  •  • 

435 

Sorbus 

•  •  • 

885 

Sorghum 

•  •  • 

885 

Soricin 

•  •  • 

618 

Sorrel 

•  •  • 

880 

Soudan  Red  III 

•  •  • 

326 

Southall’s  Towels 

•  •  • 

440 

Soya 

.615,  885, 

334 

Soya  Oil 

.615,  886, 

439 

464 


123 

312 

814 


Soyolk  .  . 

Spahlinger’s  Vaccine 
Spanish  or  Blistering  Fly 
,,  Glossary 
Sparteinae  HC1.,  Sulph. 
Sparteine  Periodide 
Spas  and  Health  Resorts 
Spasmalgin  Tabs,  and  Inj. 
Spasmine 
Spasmodin 
Spearmint 
Species  Pectorales 
Specific  Gravity  Tables 
Spengler’s  Method 
Spermaceti 
Spermatozoa 
Spermicidal  Substances 
Speton  Tabs. 

Iphagnol  and  Preps. 
Iphagnum,  see  also  Moss 
ipherula  insularis 
iphygmograph  Varnish 
Ipigelia  Marilandica 


.  .  885 

.  .  935 

.  .  264 

.  .  775 

886,  288 
131,  886 

498-508 

564 

311 
310 
867 
857 
300 
612 
847 
722 
722 
722 
754 
'  777 
1083 
7 

886 


499 


yy 

yy 

yy 


yy 

yy 

yy 


yy 

yy 

yy 

yy 

yy 

yy 

yy 

yy 

yy 

y 

yy 

yy 

yy 

yy 

yy 


Aurantii  Co.,  U.S.  . .  394 

Blue  . 462 

Cajuputi .  .  .  .  . .  843 

Camphorae  .  .  .  .  260 

,,  Fort.  .  .  262 

Capiilaris  .  .  .  .  746 

Card.  Co.  .  .  .  .  635 

Chloroform!  .  .  .  .  287 

Cinnarnomi  .  .  .  .  295 

Coloniensis  .  .  . .  114 

Creosoti  .  .  .  .  .  .  378 

Denaturalised  ..  ..  115 

Dilutions.  .  108  et  seq.,  35 

Duty  and  Rebate  .  .  109 

Frumenti  ..  ..  113 

Glycerin  .  .  .  .  .  .  112 

Glyceryl  Nit.  .  .  .  .  571 

Grindeliae  Co.  .  .  . .  443 

Hyd.  Biniodidi  .  .  .  .  464 

Isopropyl  ..  ..  118 

Juniperi  .  .  .  .  862 

„  Co.,  U.S.  .  .  862 

Melissae  Co.  .  .  .  .  867 

Menthae  Pip.  .  .  .  .  867 

Methylatus  .  .  ..115 

,,  Industrial.  115,40 
,,  ,,  s.  Acetone  40 

114 


Myrciae  . 
Myristicae 
Nuc.  Jugl. 
Prohibition 
Proof 
Rebate 

Rectificatissimus 
Rectificatus 
Saponatus 
Sinapis,  P.G.V.  . 
Surgical  .  . 

Tar 

Tenuior  .  . 
Thymol  .  . 
Vanillin  Co. 
Varnish  .  . 
Vinegar  .  . 

Vini  Gallic. 


108 


868 
861 

112 
108,  35 
109 
108 
108,  35 
754 
757 
117 
696 
et  seq. 
802 
891 
117 
449 
113 
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Name. 

Page 

Spirit  ViniRect.  and  Dil. 

108,  35 

,,  „  Vitis 

.  .  113 

,,  Wood 

.  .  863 

Spirits  Act,  1915 

.  .  109 

Spirobismol 

.  .  238 

Spirochaeta,  bilihaemoglobinurias  515 

,,  Duttoni 

.  .  605 

,,  obermeieri 

.  .  586 

,,  Pallida 

193,  594 

,,  Pallidula  .  . 

.  .  628 

Spirocid 

.  .  186 

Spironema  Pallidum 

193,  594 

Spleen  Desicc. 

.  .  964 

Splenex 

.  .  965 

Splints,  Celluloid 

.  .  361 

Spodumene 

.  .  687 

Sponge  Eduction 

.  .  440 

Sponges 

.  .  440 

,,  Surgical 

.  .  440 

Spongio-Piline 

.  .  440 

Sporotrichon  beurmanni 

.  .  590 

Sporotrichosis 

.  .  590 

Spotted  Fever 

904,  587 

Sprays  (Cocaine) 

.  .  339 

Spruce,  Hemlock 

.  .  874 

Sprue  .  .  .  .  .  .855,  986  590 

See  Therap.  Ind. 

Spurge,  Petty 

.  .  854 

Squaw  Root 

.  .  846 

Squill 

882,  193 

,,  Indian 

.  .  890 

„  Red 

882,  193 

Stabilarsan 

.  .  198 

Stabilised  Tinctures 

819,  832 

Stainless  Iodine  Ointment 

.  .  509 

Stains,  To  remove 

.  .  299 

Staniform 

.  .  887 

,,  Ointment 

764 

Standard  Bread 

.  .  451 

,,  Rideal-Walker  Test 

645 

„  Broth  646 

,,  Soap  Soln. 

.  .  474 

Stanni  Oleas 

.  .  601 

Oxid. 

.  .  886 

Stannic  Chloride  Gas  Mixture  656 

Stannoxyl  Preps.  .  .431,  887,  764 

Stannum 

.  .  886 

Staphisagriae  Oleum  and  Ung.  887 

,,  Sem. 

.  .  887 

Staphylococci  var. 

922,  591 

Staphylococcus  antitoxin 

591 

Star  Anise 

837,  44 

,,  Aniseed 

44 

,,  Grass 

.  .  834 

Starch 

836,  43 

Starchless  Bread 

.  .  585 

Starchy  Foods  .  . 

.  .  580 

,,  and  Boric.  Powders 

.  .  824 

,,  Digestion 

.  .  361 

,,  Indicator 

223 

Stavesacre 

.  .  887 

Steam  Pressures  in  Autoclaves  b36 

,,  Dry 

.  .  637 

„  Saturated 

635 

Name.  Page 

Steam,  Unsaturated  .  .  .  .  637 

Steapsin  .  .  .  .  .  .  633,  294 

Stearettes  .  .  .  .  .  .  690 

,,  Calcii  Sulphidi  .  .  258 

,,  Emetine  HC1.  .  .  523 

,,  ,,  Bism.  Iodid.  525 

,,  Fagxin  Ext.  .  .  .  .  277 

,,  Fel  Bovini  .  .  .  .  4 1C 

,,  Iodo-Ray  .  .  .  .  675 

,,  Magnesium  Peroxid.  49C 

,,  Sod.  Ricinoleate  .  .  618 

,,  Sulphur  .  .  .  .  79C 

,,  Trypsin  .  .  .  .  636 

Stearin  .  .  .  .  .  .  .  .  84 

Steatite  .  .  .  .  .  .  .  .  13S 

Stedman’s  Powders  .  .  .  .  764 

Steedman’s  Powders  .  .  .  .  764 

Steenbock  Unit  of  Vitamin  D  165 
,,  Salt  Mixture  .  .  375 

Stegomyia  calopus,  fasciata  .  .  628 

Steinach  Operation  .  .  .  .  9741 

Steinkohlenteer  .  .  .  .  296 

Stellar  Phosphates  .  .  .  .  302 

Stercobilin,  Detctn.  in  Fasces  .  .  355 

Stereoisomerism  .  .  .  .  660 

j  Sterilla  .  .  .  .  .  .  .  .  755 

Sterilisation  .  .  .  .  632-643 

,,  Apparatus.  .  .  .  638 

,,  of  Aq.  Solns.  and 

Suspensions  .  .  634 

,,  Autoclaving  .  .  635 

,,  of  Dry  Chemicals  63S 

,,  by  Dry  Heat  .  .  638 

,,  Emergency  Method  640 

,,  by  Filtration  .  .  64C 

,,  of  Oils,  Fats  and 

Waxes  .  .  638 

,,  ,,  Ophthalmic  Solns.  64C 

,,  ,,  Rubber  Gloves  631 

,,  of  the  Skin  470,  480, 

511,  642,  650,  652 
,,  Steam  .  .  635,  636 

,,  of  Surgical  Dressings  631 

,,  by  Tyndallisation  63J 

,,  ,,  Water  .  .  .  .  481 

Sterilised  Dressing,  Prepn.  of  441 


,,  Milk  .  .  .  .  581  et  seq 

,,  Olive  Oil,  Paraffin, 

etc.  •  •  •  • 

Sterilisers 

“Steriloid”  Dressings 
Steriloids 
Sterling  Reagents 
Sternberg’s  Mixture 
Sterules 

See  also  Index,  Vol.  I  and 
under  substances 
[  Stibamine  Compds. 

Stibine,  Phenyl,  Quinolyl  and 
Xenyl  Compds. 

Stibium  Sulph. 

Stibnite 
Stillingia. . 


141 

581 

44( 

13( 

23< 

103i 

771 


161 

16-1 

15- 

15- 

88: 


INDEX 
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Name. 

Page 

Name. 

Page 

Stockholm  Tar  .  . 

•  . 

695, 

184 

Strophanthi  Semina 

.  .  781 

Stokes’ 

Liniment 

.  • 

•  • 

693 

See  also  Strophanthus  196 

y  y 

T  est 

•  • 

430, 

435 

Strophanthin 

782,  288 

Stoll’s 

Ergotamine 

•  • 

•  . 

406 

Strophanthin-E 

.  .  197 

Stomach  Contents 

Acidity 

.  • 

358 

Strophanthin-G 

.  .  196 

» i 

y  y 

Chlorides 

•  • 

358 

Strophanthus  Emini 

.  .  197 

y  y 

y  y 

Digestive 

Strychnina  .  .  .  .  783, 

145,  238 

Power 

.  . 

361 

,,  Antidotes  .  . 

.  .  783 

y  y 

y  y 

Examination 

357 

,,  Tests 

.  .  145 

y  y 

» > 

Ferment 

Strychninse  Acetas 

.  .  784 

Activity 

.  . 

360 

,,  Arsenas 

.  .  784 

y  y 

y  y 

Lactic  Acid 

360 

,,  Cacodylas  .  . 

183 

y  y 

s  y 

Mucin 

•  , 

360 

,,  et  Fe.  Cit.  .  . 

.  .  784 

y  y 

?  y 

Mucus 

•  • 

360 

,,  et  Fe.  Quin.  Cit. 

.  .  784 

y  y 

>  y 

Nitrogen 

,,  Formas 

32 

Factor 

•  • 

361 

,,  Glyceroph. 

35 

y  y 

y  y 

Peptic  Index 

361 

,,  HBr,  HC1  and 

y  y 

y  y 

Rennin  in 

•  • 

360 

Hypophosph. 

y  y 

y  y 

,,  Zymogen 

784,  145,  290 

360 

,,  Nitras,  Phosph.  Acid., 

y  y 

y  y 

Renninogen 

330 

Sulph.  (785)  and 

j  y 

Desiccated 

965 

Sulph.  Acid. 

786,  145 

y  y 

Lavage  diag.  of  t.b. 

615 

,,  Periodid.  .  . 

131,  785 

%  % 

Tubes 

,  . 

268 

,,  Valerianas  .  . 

.  .  786 

Stomachic  balm 

#  # 

868 

Strychnos,  var.  .  .  .  .  596, 

597,  783 

Stomonal 

#  # 

182 

Styptic  Colloid 

.  .  361 

Stone  Root 

m  # 

849 

,,  Gelatin  .  . 

.  .  972 

Storax 

#  # 

887 

,,  Wool  .. 

.  .  413 

Storks-bill 

853 

Stypticin 

.  .  567 

Stout 

36 

,,  Gauze  and  Wool 

.  .  568 

Stovaine 

350 

Styptol 

.  .  568 

-Caffeine 

•  • 

352,  353 

Styrax  Prep. 

887,  57 

y  y 

-Dextrin 

•  • 

352 

Styryl  Quixioline 

.  .  316 

Gargle,  Ointment,  Pas¬ 
tils,  Snuff,  Soln. 
(internal)  .  .  .  .  353 

,,  -Glucose  .  .  .  -  351 

-Strychnine  .  .  347,  353 

Stovarsol.  .  .  •  •  •  186,  527,  529 

See  also  Acetarsol 


,,  Sodium 
Stramonium 
Strawberry 
Streptococcus  var. 

faecalis  .  . 
Haemolytic 
See  also  Influenza 
Lebenis  .  . 
in  Milk 


779, 


y  y 
yy 


yy 

yy 

yy 
yy 
yy 
yy 
y  y 
y  y 


187 

195 

. .  '855 

588,  592 

920,  593 

921,  593 

17 

.  .  922 


Pyogenes  536,  588,  592 

Rheumaticus  .  .  919 


Salivarus 
Scarlatinas 
Serum 
Vaccine 


Strontii  Brom. 
Carb. 


y  y 
yy 
y  y 
yy 


Strontium 
EE— i 


Cinnam. 

Iodid.  .  . 

Lactas 

Oleas 

Salicyl. 

Sulphidum 


536,  592 
.  .  588 

.  .  920 

.  .  921 

781,  11 
.  .  781 

.  .  828 
781,  10 
.  .  781 

.  .  601 
.  .  781 

.  .  215 

.  .  780 


Subcutaneous  Tuberculin  Test  408 
Sublimate  Disinft.  .  .  .  .  470 

,,  Gauze,  Wood  Wool  469 

,,  Malachite  Green  Soln. 

324,  471 

,,  Soap  .  .  .  .  754 


yy 
y  y 


,,  Spirit 

Submarine  Escape  App 
Succinchlorimide 
Succinimide 
Succinum 
Succinyl  Derivs 
Acid 

Succus  Allii 
,,  Alterans 
Ari 

Galii  . . 

Mori 

Nasturtii  Off. 

”  Papav.  Somnif, 

,,  Sempervivi 

,  Taraxaci 

,,  Urticae  .  . 
Sucrase 

Sucrate  of  Lime 
Sucrose  .  . 

,,  Intrav.  use 

See  also  Glucose 
Sudan  Red 

Suero  Coloidal  Complete 
Sugar  Beet 


of  Arsanilic 


749, 


470 

631 

487 

476 

887 


190 
834 
887 
838 
855 
868 
869 
622 
883 
889 
31 
294 
435 
95,  290 
750 

326 
2 

749 


870 


THE  EXTRA  PHARMACOPOEIA 
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Name. 

Page 

Name. 

Page 

Sugar  Cane 

749,  95, 

290 

Suppos.  Aloes  .  . 

134 

,,  Chinese  .  . 

885 

y  y 

Argyrol 

170 

,,  Coating 

689 

y  y 

Aristol 

503 

,,  Grape 

#  # 

427 

y  f 

Arsenobenzol 

194 

,,  Invert 

750,  95 

y  y 

Bellad.,  et  c.  Morph.  .  . 

220 

,,  of  Lead  .  . 

.  . 

697 

y  y 

Bisciniod 

227 

,,  Subsidy  .  . 

749 

y  y 

Bismuthi  Oxychl. 

229 

,,  Vinegar 

#  , 

449 

>  y 

,,  Salicyl. 

230 

Sulfarsenol 

202 

y  y 

Chloral 

281 

Sulfato  de  Manganeso  .  . 

#  # 

545 

y  y 

Chrysarobin 

292 

Sulfosin 

.  # 

789 

Cocainae  et  c.  Morphina 

Sulphaqua  Charges 

.  # 

791 

339, 

340 

Sulpharsenobenzene 

202 

y  y 

Cocainae  Vaginal 

339 

See  also  Sulpharsphenamine 

y  ■ 

Collargol  (and  Co.)  .  . 

171 

54 

y  y 

Collinson  Ext. 

849 

Sulpharsphenamine 

202,  54 

y  y 

Cubebae 

851 

Sulphate  de  Ba.  Gelat. .  . 

.  # 

216 

Eucalypti  Gum 

854 

Sulphonal 

786, 

290 

y  y 

Ext.  Myrtilli 

869 

,,  Reversed 

787 

y  y 

Glycerini 

435 

Sulphone-ethyl-methane 

786 

y  y 

Haemorrhoidal 

233 

Sulphonmethanum 

786 

y  y 

Hamam  Co. 

449 

Sulphoxyl-Salvarsan 

203 

y  y 

Hamamelin 

449 

Sulphur  .  . 

788 

y  y 

,,  etHydrarg. 

,,  Bacteria 

480 

Co. 

449 

,,  in  Coal  Gas 

23 

y  y 

Hamam.,  Conii  et  Eucain 

449 

,,  Colloidal 

371, 

788 

y  y 

Hollow 

435 

Dioxide  and  Trioxide 

86 

y  * 

,,  Vaginal 

435 

446, 

459 

y  * 

Hydrargyri  Inj. 

456 

,,  Injections 

#  # 

789 

,,  Subchlor. 

475 

,,  Iodidum 

790, 

198 

%  % 

Ichfhosulphol 

498 

,,  Lotum.  . 

788 

y  y 

Iodermiol 

509 

,,  Paste 

789 

y  y 

Iodex 

509 

,,  Praecip.,  Sublim. 

788, 

198 

y  y 

Iodoformi 

502 

,,  Selenium  Colloid 

531 

>  * 

Malourea 

807 

,,  Soap 

754 

y  y 

Morphinae 

557 

Sterules 

.  . 

789 

y  y 

Novarsenobenzol 

202 

Sulphurated  Lime  Depilatory.  . 

259 

y  y 

Novocain 

348 

,,  Potash 

702, 

199 

Olei  Cinerei 

456 

Sulphuretted  Hydrogen 

791, 

657 

y  y 

Quassiae  Ext. 

878 

Sulphuric  Acid-Crystal  Violet- 

♦  y 

Quin.  HC1. 

723 

Potato  Method 

614 

*  y 

,,  HC1.  Carbarn.  .  . 

726 

Sulph.  Chlor.  and  Hypochlor. .  . 

790 

y  y 

Ranunculi 

878 

Sumach 

879 

i  » 

Salvarsan 

194 

,,  Smooth 

879 

y  y 

Santonini 

735 

Sumbul  Radix  .  . 

888 

y  y 

Sod.  Chaulmoograte  .  . 

604 

Sun-bathing  and  Tuberculosis 

743 

♦  * 

Suprarenal  (et  c. 

Sundew 

852 

Morph.) 

967 

Sunflower  Oil 

615 

y  y 

Thymol  Iodide 

503 

Sunlight 

591, 

742 

j  y 

Veronal 

807 

Superol 

315 

y  y 

,,  Sodium 

810 

Supplementary  Drug  List 

827 

Suprarenal  Cortex 

974 

Suppositories 

792 

y  y 

Ext .  967, 

31 

,,  Hollow  .  . 

435 

y  y 

Gland 

966 

,,  Mass  for 

hot 

Suprarenalum  Sicc.  U.S. 

967 

Climates 

792 

Suprarenin 

986 

„  Vaginal  .  . 

435 

yy 

Synthetic  .  . 

968 

Suppos.  Acidi  Borici 

11 

Supsalvs. 

194 

,,  ,,  Caibol.  .  . 

19 

Surgeon’s  Agaric 

835 

..  ,,  Lact.  B. .  . 

54 

Surgical  Dressings  .  .  438, 

637 

,,  ,,  Tanmci 

89 

yy 

Ionisation  .  .  719, 

727 

Adrenalin 

972 

yy 

Lubricant 

17 

c.  Formidin. 

yy 

Moss 

777 

’  *  /  *  ,  t 
Cocam.  and 

yy 

Soap 

754 

Hamam.  .  . 

972 

y  y 

Spirit  .  . 

117 

INDEX 
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Name.  Page 

Surra  .  .  .  .  .  .  .  .  607 

Suspension  d’lodobismuthate 

de  Quinine  .  .  .  .  .  .  238 

Sutures  .  .  .  .  .  .  .  .  532 

Swabs,  Steriloid,  Triang.,  etc. 

440,  441 

Swan  Artificial  Silk  .  .  .  .  118 

Swartz’s  Medium  .  .  .  .  562 

Sweet  Gale  .  .  .  .  .  .  842 

,,  Vernal  Grass  .  .  .  .  837 

Sweetbread  .  .  .  .  .  .  633 

Swimming  Bath  Water  Steriln.  488 
Sydenham’s  Laudanum  .  .  627 

Syls  . 437 

Symmetrical  Urea  Compds.  .  .  806 

Symphytum  var.  .  .  .  .  888 

Syncaine.  .  .  .  .  .  .  .  345 

Synergism  of  chemicals  with 
Morphine,  etc.  .  .  102,  563 

Synol  Soap  .  .  .  .  .  .  755 

Synopsis  of  chief  B.P.  ’32 

Changes  .  .  .  .  .  .  xxvi 

Synthalin  .  .  .  .  .  .  646 

Synthetic  Milk  .  .  .  .  .  .  885 

Syntropan  .  .  .  .  .  .  667 

Syphilis  .  .  192,  454,  1086,  594 

,,  Anti-Venereal  Campaign  604 
,,  Arsenic  and  Mercury 

comb,  treatment  .  .  194 

„  Benzoin  Test  .  .  .  .  353 

,,  Bismuth  in  .  .  221  et  seq. 

,,  Complement-Deviation 
Reaction 
,,  Mastic  Test 

,,  Mercuric  Oleate  inunc¬ 
tion 

,,  Noguchi’s  Test  for 

,,  and  Parasyph.  differt’n. 

by  exn.  of  C.S.F.  .  . 

,,  Salvarsan  in  .  .  191 

,,  Serological  Tests  for  .  . 

,,  War  Office  Treatment 

,,  Wasserman  Comple¬ 

ment-Deviation  Tests 
Syringes  Hypod. 

Syrupus  .  . 

,,  Acid  Hydriodic 

,,  iTgle  Marm.  Co. 

,,  Apomorph.  PIC1. 

,,  Aurantii 

,,  Benzaldehydi  HCN. 

,,  Bistorta 

,,  Bromoformi  .  . 

I,  „  Co.  P.  Ital 

,,  Calcii  et  Fe.  Lactoph 

„  ,,  Lactoph. 

,,  Camph.  Co.  .  . 

,,  Cascarae  Aromat. 

,,  Chloral 

,,  Cocainae 

,,  Cocillanae  Co. .  . 

Codeinae  Phosph. 

,,  Cyllin  .  . 

,,  Digitoxin 


598 
354 

599 

598 

352 

et  seq. 

601 

195 

598 

455 
750 
37 
841 
166 
839 
875 
841 

240 

241 
51 
51 

627 
274 
281 
340 
849 
356 
29 
392 


Name. 

Page 

Syrupus  Dusart 

51 

y  y 

Eastonii 

418 

>  * 

,,  Liq.  pro 

418 

y  y 

Eucalypti  Gum 

854 

y  y 

Ferri  Brom.  .  . 

417 

y  y 

,,  et  Quin.  Cit. 

720 

j  y 

,,  Iodidi 

416 

y  y 

,,  Phosph.  418, 

112 

y  y 

,,  ,,  Co.  418,112 

y  y 

,,  ,,  c.  Quin. 

et  Strych. 

(“Easton” 

) 

418, 

112 

s  y 

Ficorum 

395 

y  y 

Formatum  Co. 

33 

i  y 

Glucosi 

689 

y  y 

Glyceroph.  Co. 

36 

y  y 

,,  Robin 

37 

'  y 

,,  c.  Format. 

36 

y  y 

Heroin 

560 

y  y 

Hypoph. 

684 

y  y 

,,  Co.  .  .  .  . 

684 

y  y 

,,  Fellows’ 

684 

y  y 

Iodo-Tannic 

506 

?  y 

Ipecac. 

518 

y  y 

Kolae  Co. 

248 

y  y 

Lactucarii 

496 

y  y 

Limonis 

864 

y  y 

Mori 

868 

y  y 

Neurotonique 

Parrish’s 

720 

i  y 

418 

Picis  c.  Codeina 

696 

y  y 

„  Liq . 

696 

y  y 

Pilocarpin.  etPot.  Brom. 

688 

Pini  Pumil.  .  . 

693 

y  y 

,,  Terpin  Heroin  .  . 

694 

y  y 

Pruni  Virg. 

875 

Rami 

241 

Rhamni 

855 

Rhei.  Aromat. 

879 

9  9 

Rosae 

879 

y  y 

Scillae  (and  Co.) 

882 

y  y 

Senegas 

883 

y  y 

Sennae 

884 

y  y 

Sulphatum 

259 

y  y 

Tann-Iodo-phosph.  .  . 

507 

y  y 

Thy  mi 

890 

Tolu. 

840 

y  y 

Triplex 

419 

y  y 

Trium  Phosph. 

418 

y  y 

Urgineae 

890 

Violas 

892 

y  y 

»  y 

Zingib. 

893 

Sys  Specific 

249 

nco 

Sysimbrium 

853 

408 

Systogen .  . 

T 

T.  A.  B. 

Vaccine 

938 

T.A.B.C 

.  Vaccine 

938 

T.C,P. 

68,  526 

«,  •  •  <*  • 
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Name. 

Page 

Name. 

Page 

T.N.T.  . . 

315,  182 

Tablets,  Compressed — contd. 

Tabaci  Folia 

.  .  869 

yy 

,,  Alypin  (and  Suprarenin) 

344 

Tabaiaco.  . 

.  .  622 

y  y 

,,  Ammon.  Brom. .  . 

140 

Tabardillo 

.  .  622 

y  y 

,,  ,,  Chlor. 

141 

Tabellae  (Chocolate  Tablets) 

.  .  796 

y  y 

,,  ,,  ,,  c.  Borax 

141 

,,  Antiasthmat.  .  . 

.  .  573 

y  y 

,,  ,,  ,,  c.  Glyc. 

,,  Antimonii  Sulph. 

.  .  154 

Ext. 

141 

,,  Apomorph. 

.  .  166 

y  y 

,,  ,,  Quinine  and 

,,  Bism.  c.  Cascara 

.  .  227 

Comp. 

733 

,,  ,,  et  Pepsin 

226,  659 

y  y 

,,  Anabolin 

953 

,,  Caffeinae  Cit.  .  . 

.  .  246 

y  y 

,,  Anasarcin 

882 

,,  Cocainae 

.  .  340 

yy 

,,  Anticonstipation 

133 

,,  Diacetyl  Morph. 

.  .  560 

y  y 

,,  Antifebrin 

3 

,,  Digitalin  et  Nitro 

y  y 

,,  ,,  et  c.  Caffeine 

3 

glycerin 

Erythrol  Nitratis 
Exalgin 
Glonoini 
Heroin 
Lecithin 
Mannitol  Nit. 
Menthol 
Natrico 
Nitroglycerini 
Nitroglyc 


394. 


573 

409 


c.  Caffeine 
Co. 

Sod.  Iod.  c. 

Arsen.  .  . 
c.  Strych. .  . 
,,  Thyroid .  . 


3 

572 
560 
531 
409 
551 

573 
571,  572 

572 


573 


Papain 
Pepsinae 

,,  Bismuth 
,,  et  Caffeine  .  . 
Phenolphthalein 
Phenolph.  c.  Ext.  Rhei 
Quin.  Tannat. 

Sodii  Nitritis  et  Sodii 
Iodidi 

,,  ,,  Co.  .  . 

Strophanthi  Tinct.  .  . 
Suprarenal  Ext. 
Trinitrini 
Table  Salt 
Tablets,  Compressed 
Acetanilide 

,,  and  Caffeine 

Aceto-Salicyl.  Acid  (and 
with  Phenacetin  also 


572 

572 

573 
648 
659 
659 
659 
672 
672 
734 


yy  m 
yy  >y 
y>  yy 


yy  yy 


yy 

yy 

yy 

yy 


yy  yy 
yy  yy 
yy  yy 


769 

769 

782 

967 

572 

12 

793 

3 

3 


yy  yy 
yy  yy 
yy  yy 


yy  yy 


yy  yy 
yy  yy 


Antipyrine  (et  Caffeine) 
Arsamin 

Arsenic,  Iron  Hypoph., 
Quin  Ac.  Sulph. 
Arsenious  Acid  .  . 

,,  ,,  with  Mercuric 

Chloride 

Aspirin  and  with  Phena¬ 
cetin  and  with  Dover’s 
Pdr.  .  . 

Aspriodine 
Atophan.  . 

Atrop.  Sulph. 

“B.S.C.” 

Benzoic  Ac.  Co. 
Benzonaphthol 
Benzosol .  . 

Betanaphthol 

,,  c.  Phenol¬ 
phthalein 
Bismuth  Carb.  .  . 

,,  et  Pepsin 
,,  Pepsin  and  Cas- 
cara 

,,  Salicyl. 

,,  Subnit. 

Blaud’s  Pill 

,,  ,,  c.  Arsen.  .  . 

Bon  Voyage 
Boric  Acid 
Brain  Ext. 

Brominol 

Bromural 

Butyl-Chloral  c.  Gelsem. 
Caffeine  c.  Antipyrin 


328 

185 


176 

174 


175 


70 

77 

316 

207 

776 

7 

566 

446 

565 


565 

223 

226 


227 

230 

232 

412 

176 

38 

10 

949 

240 

813 

243 

246 


with  Dover  Pdr.)  .  . 

70 

yy 

yy 

,,  Cit.  . .  . . 

246 

Ac.  Benz.  Co.  .  . 

7 

yy 

y  y 

,,  HBr  .  . 

246 

Acid  Lactic  Bacilli 

52 

yy 

yy 

,,  ,,  c.  Phena¬ 

Acidin  Pepsin  .  . 

40 

cetin.  . 

246 

Aconiti 

92 

yy 

yy 

Calc.  Lact.  .  .  . . 

50 

Acriflavine  for  Lotions  .  . 

299 

yy 

yy 

,,  Sulph. 

258 

Adalin 

810 

yy 

yy 

Calcium  Sandoz 

257 

Adrenalin 

972 

yy 

y  y 

Calomel 

475 

,,  with  Cocaine 

972 

yy 

yy 

Camphor,  Quin.  Ac.  Sulph. 

262 

Alkagen 

537 

yy 

yy 

Camph.  Monobr. 

262 

Allonal 

814 

yy 

yy 

Cascara  Ext. 

276 

Aloes  et  Ferri 

132 

yy 

yy 

Catha  Ext. 

845 

Aloin 

133 

yy 

yy 

Cerebral 

949 

,,  Compound 

133 

yy 

yy 

Chinosol 

315 

Alopon  . . 

628 

yy 

yy 

Chloral  Hyd, 

281 

INDEX 
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Name. 

Tablets,  Compressed— 
Chloralamide 
Chloramine-T. 


-contd. 


Page 


yy  yy 
yy  yy 
yy  yy 
yy  yy 
yy  yy 
yy  yy 
yy  yy 
yy  yy 
yy  yy 
yy  yy 
yy  yy 
yy  yy 
yy  yy 
yy  yy 
yy  yy 
yy  yy 
yy  yy 
yy  yy 
yy  yy 
yy  yy 
yy  yy 
yy  yy 
yy  yy 

yy  yy 
yt  yy 
yy  yy 
yy  yy 

yy  yy 
yy  yy 
yy  yy 
yy  yy 
yy  yy 
yy  yy 
yy  yy 
yy  yy 
yy  yy 
yy  yy 

yy  yy 
yy  yy 
yy  yy 

yy  yy 
yy  yy 
jy  yy 
yy  yy 
yy  yy 
yy  yy 
yy  yy 
yy  yy 
yy  yy 
yy  yy 
yy  yy 
yy  yy 
yy  yy 
yy  yy 
yy  yy 
yy  yy 
yy  yy 
yy  yy 


Codeine  Phosph. 

Codeonal 
Colalin 

,,  Laxative 
Collargol 

Comp.  Hypophosphites 
Corpus  Luteum 
Cotarnin  HC1.  .  . 

,,  Phthalate 
Cinchona  Febrifuge 
Cinchonidine  Sulph. 
Cystazol 
Cystoformin 
Dial 

Didymin 
Digitoxin 
Dinner 
Dormigene 
Dover’s  Powder 
Duodenal  Ext.  .  . 

Easton  Syr.  (and 
Arsen.) 

Ephedrine  HC1. 

Ergotin 

,  Senecin  Co. 
Eserine  and  Trunecek 
Serum 
Eucaine-  (3 
Euflavine  for  lotions 
,,  oral  .  . 
Euonymin 
Faexin  Ext. 

Ferri  Arsenas 

,,  Blaud  c.  Arsen. 

,,  Carb.  Sacch. 

,,  Quin.  Cit. 
Formaldehyde  Disinfect¬ 
ant 

,,  c.  Sacch.  Lact 
Formamint 
Gland  (“Three”  and 
“Four”)  .  .  980 

Glyceroph.  Co. 

Guaiacol  Benz. 

,,  Carb. 

Guaiacum  and  Sulphur 
Hexamine 

Hexamine  and  Lith.  Benz. 

,,  Sod.  Benz.  . . 
Hormonigen 
Hyd.  Iodid.  Flav. 

„  „  Rub. 

<’  ”,,Vir- 

,,  Perchlor.  .  . 

,,  Subchlor. 

Hydrastine  Compound 

Hypophos.  Co.  . . 

Ichthosulphol 

Insulin  HC1. 

Iodinol  .  . 

Iodoprotein 


281 

47 

356 

563 

776 

776 

170 

684 

949 
568 
568 
713 
716 

453 

454 
815 
974 
392 
701 
814 
518 

950 

419 

398 

404 

404 

686 

343 

303 

303 

410 
277 
178 
176 

411 
720 

127 

128 
128 

981 

36 

446 

446 

444 

452 

453 
453 
981 
466 
463 
466 
470 
475 
487 
684 
498 
640 

515 

516 


Name. 

T ablets,  Compressed — contd. 
Ipecac.  .  . 

Iron  Quin.  Cit. 
Kurchi  Bark 
Lactobacilline 
Laverain.  . 

Lecithin  .  . 

Lithium,  Carb. 

,,  Citrate 
Luminal.  . 
Luminal-Sodium 
Lymphatic  Gland 
Magisal 

Magnes.  Perox. .  . 
Malonurea 
Mammary  Gland 
Marienbad 


,,  Salt,  and  Anti-obesity  773 


Page 

518 

720 

859 

52 

737 

531 

534 

534 

816 

816 

953 

74 

490 

806 

953 

134 


yy 

yy 

yy 


yy 

yy 


yy 
yy 
y  y 
yy 


yy 

yy 


yy 

yy 


yy 


y  y 
yy 
yy 
y  y 
yy 
y  y 


y  y 
y  y 
y  y 
yy 
y  y 
y  y 
yy 
yy 


Medinal 
Migralgin 
Mixed  Gland 
Mucin 
Myelin 

Nitroglycerin,  Sod.  Iodid., 
Liq.  Arsenical 
Novocain  with  Adrenalin 
Nuclein 
Omnopon 
Opium 

Orchitic  Subst. 

Ovarian 
Ox  Bile  .  . 

,,  ,,  Glycocholic  Acid 

and  Ext.  Sage 
,,  ,,  Stearettes 

Pancreatin  and  Soda  .  . 

,,  ,,  Bile  Salts 

Papain 

Papaverine,  Hyoscya- 
mine  and  Benzyl  Succ. 
Paraform 
Parathyroid 
Pepsin 

,,  et  Caffeine 
Phenacetin 

,,  with  Caff.  .  . 

,,  and  Sulphonal 

Phenalgin 
Phenolphthalein 

,,  Comp.  .  . 

Phenoquin 
Phenyl-Aspriodine 
,,  Sedasprin 

Pilocarpin  Nit. 

Piperazine 
Pituitary  Dried 
Planadalin 
Podoph. 

Potass.  Brom. 

„  Chlor . 

„  c.  Ammon. 
Chlor.,  c.  Borax, 


809 
248 
981 

953 
949 

572 

345 

278 

629 

626 

974 

954 
526 

411 

410 

634 

635 
648 

563 

127 

985 

659 

659 

326 

326 

326 

3 

672 

672 

316 

82 

83 

688 

695 

957 

810 
701 

704 

705 


et  c.  Borac.  et 
Cocaina  .  .  705 
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Name. 

Page 

Name. 

Page 

Tablets,  Compressed — contd. 

Tablets,  Compressed — contd. 

yy 

Potass.  Iodid.  .  . 

709 

y  y 

y  y 

Sulph.  Praecip.  c.  Pot. 

y  y 

>  9 

,,  Permang. 

548 

Acid  Tart.  .  . 

790 

y  y 

y  y 

,,  ,,  and  Alum 

yy 

yy 

Suprarenal 

967 

y  y 

y  y 

,,  for  Water  Purifn. 

548 

y  y 

y  y 

Syr.  Easton 

#  # 

419 

y  y 

>  y 

Proflavine  for  lotions  .  . 

304 

y  y 

y  y 

Testicular  Substance 

#  # 

974 

y  y 

y  y 

Proponal 

810 

y  y 

y  y 

Theobromine  Comp. 

#  # 

798 

y  y 

y  y 

Pulv.  Cret.  Arom.  c.  Op. 

626 

y  y 

y  y 

Theobrom.  Sod.  Salicyl. 

797 

y  y 

y  y 

Quinidine  Sulph. 

715 

y  y 

y  y 

Theocin  Sod.  Acet. 

799 

y  y 

y  y 

Quinine  and  Sod.  Bic. .  . 

718 

yy 

y  y 

Theophylline 

798 

y  y 

y  y 

,,  Acetyl-Salicyl. 

729 

y  y 

y  y 

Thiocol 

*  . 

447 

y  y 

y  y 

,,  Ethyl-Carb. .  . 

737 

y  y 

y  y 

Three  Gland 

#  # 

981 

y  y 

y  y 

,,  HBr. 

720 

y  y 

y  y 

Thyminic  Acid  .  . 

#  # 

976 

y  y 

y  y 

,,  ,,  c.  Phenac. 

720 

yy 

y  y 

Thymoform 

802 

y  y 

y  y 

,,  HC1.  .  .  .  . 

722 

y  y 

y  y 

Thymol  Carb. .  . 

,  -  # 

802 

y  y 

y  y 

,,  ,,  Acid  .  . 

725 

y  y 

y  y 

Thymus  Gland .  . 

#  # 

975 

y  y 

y  y 

,,  Rhei  Co. 

734 

y  y 

y  y 

Thyroid  (Standard) 

,  . 

980 

y  y 

>  y 

,,  Salicyl. 

728 

y  y 

y  y 

,,  Comp. .  . 

,  . 

980 

y  y 

y  y 

,,  Sulph. 

731 

y  y 

y  y 

Tinct.  Aconit.  .  . 

92 

y  y 

y  y 

,,  ,,  Acid .  . 

733 

y  y 

y  y 

,,  Bellad.  .  . 

220 

y  y 

y  y 

,,  ,,  Ac.  c.  Camph. 

y  y 

y  y 

,,  Nuc.  Vom. 

,  , 

596 

and  c.  Tinct. 

y  y 

y  y 

,,  Opii 

#  # 

627 

Aconit.  262, 

733 

y  y 

y  y 

,,  Quin.  Ammon. 

,  # 

733 

y  y 

y  y 

,,  ,,  Camph., 

y  y 

y  y 

,,  „  „  Comp. 

733 

Morph,  et 

y  y 

y  y 

,,  Strophanth 

•  . 

782 

Atrop. 

733 

y  y 

y  y 

Trilactine 

52 

y  y 

y  y 

,,  Urea  HC1. 

723 

y  y 

y  y 

,,  Intestinal 

52 

)  y 

y  y 

Rennet  .  . 

658 

y  y 

y  y 

Trional 

. . 

788 

y  y 

y  y 

Rennin 

657 

y  y 

y  y 

Trunecek’s  Serum 

761 

y  y 

y  y 

Resorcin.  . 

746 

y  y 

y  y 

Tylcalsin 

#  . 

72 

y  y 

y  y 

Rhubarb,  Soda  and  Gin¬ 

y  y 

y  y 

Tyllithin 

.  . 

73 

ger 

879 

y  y 

y  y 

Urethane 

818 

y  y 

y  y 

Saccharin 

749 

y  y 

y  y 

Urotropine 

#  . 

452 

y  y 

y  y 

Salicin  .  . 

75 

y  y 

y  y 

Varium 

954 

y  y 

y  y 

Salipyrin 

328 

y  y 

y  y 

Veramon 

•  . 

330 

y  y 

y  y 

Salol 

75 

y  y 

y  > 

Veronal  .  . 

#  # 

807 

y  y 

y  y 

Salophen 

84 

9  y 

y  y 

,,  Sodium 

•  • 

810 

y  y 

y  y 

Santonin 

752 

y  y 

Vesalvine 

.  # 

452 

y  y 

y  y 

Sedasprin 

78 

y  y 

y  y 

„  “sy  . . 

,  , 

453 

y  y 

y  y 

Senecio  Co. 

883 

y  y 

y  y 

Water-Sterilising 

•  • 

47 

y  ) 

y  y 

Sidonal,  New 

695 

y  y 

y  y 

Yohimbine  HC1. 

,  # 

892 

t  y 

y  y 

Sodii  Acid.  Sulph. 

772 

y  y 

y  y 

Zinc  Oxide 

823 

y  y 

y  y 

,,  Arsenat.  Co. 

179 

Tablets,  Hypodermic  .  . 

794 

y  y 

,,  Benzoate  .  . 

8 

♦  > 

y  y 

Aconitine  Nit.  .  . 

,  # 

93 

y  y 

y  y 

,,  Bisulph.  .  . 

772 

y  y 

y  y 

Adrenalin  c.  Cocaine  HC1. 

972 

y  1 

y  y 

,,  Bromid.  .  . 

763 

y  y 

y  y 

Apomorph.  HC1. 

,  . 

166 

1  > 

y  * 

,,  Chlor.  et  Borac.  .  . 

765 

y  y 

y  y 

Atrop.  Sulph.  .  . 

s  # 

208 

y  y 

y  y 

,,  Citras  .  .  579, 

766 

y  y 

y  y 

,,  c.  Morph. 

208 

y  y 

y  y 

,,  Desoxycholate 

776 

y  y 

y  y 

Caffeine  Sod.  Salicyl. 

•  • 

247 

y  y 

,,  Iodid. c.  Sodii  Nitrit. 

769 

y  y 

y  y 

Cocaine  Hyd.  .  . 

#  # 

339 

y  y 

,,  Nitris  and  Co. 

769 

y  y 

y  y 

Codeine  Phosph. 

.  . 

356 

y  y 

y  y 

,,  Salicyl. 

63 

y  y 

y  > 

Curare 

•  • 

851 

y  y 

y  y 

Solurol 

976 

yy 

y  y 

Diamorph.  HC1. 

•  • 

559 

y  y 

y  y 

Soneryl 

811 

y  y 

y  y 

Digalen 

•  • 

394 

y  y 

y  y 

Spinal  Cord 

949 

y  y 

y  y 

Digitalin.  . 

393 

y  y 

y  y 

Stannoxyl 

887 

y  y 

y  y 

Ephedrine  HC1. 

•  . 

398 

y  y 

y  y 

Strontium  Brom. 

781 

y  y 

y  y 

Ergamine 

•  • 

407 

y  y 

y  y 

Strophant.  Tinct. 

782 

yy 

y  y 

Ergotinine  Cit.  .  . 

•  • 

406 

y  y 

y  y 

Strych.  Sulph.  .  . 

786 

y  y 

y  y 

Ergotoxine 

•  • 

406 

y  y 

y  y 

,,  c.  Nitroglyc. 

y  y 

y  9 

,,  c.  Morph. 

•  • 

406 

(Tabellae) 

572 

y  y 

y  y 

,,  c.  Strych. 

•  . 

406 

y  y 

Stypticin 

568 

y  y 

y  y 

Heroin  HC1.  .  . 

•  • 

559 

y  y 

Styptol 

568 

y  y 

yy 

Homatropine  HBr. 

•  • 

211 

?  ) 

y  y 

Sulphonal 

787 

y  y 

y  y 

Hyd.  Perchlor.  .  . 

•  • 

470 

INDEX 
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yy  yy 


FIGURES  IN  HEAVY  TYPE, 

Name.  Page 

Tablets,  Hypodermic — cont. 

Hyoscine  HBr.  .  .  .  .  492 

,,  Comp.  .  .  494 

Hyoscyamine  Sulph.  .  .  496 

Lobeline  Sulph.  .  .  536 

Morphinae  c.  Atropina  .  .  208 

„  HC1.  .  .  557 

,,  Hypophosph.  557 
,,  Mec.  .  .  557 

,,  c.  Nitro¬ 
glycerin  .  .  558 

,,  Sulph.  .  .  558 

Novocain  and  Adrenalin  345 
Physostig.  Salicyl.  .  .  685 

Pilocarpine  HC1.  .  .  688 

,,  Nit. .  .  .  .  688 

Quinine  HBr.  .  .  .  .  720 

„  HC1.  Acid  .  .  725 

Sclerotic  Acid  .  .  .  .  408 

Scopolam.  Morph,  (and 

with  Atrop.).  .  .  .  494 

Sparteine  Sulph.  .  .  886 

Strophanthin  .  .  .  .  783 

Strychnine  Nit.  and 

Sulph.  .  .  785,  786 

Tropacocaine  HC1.  .  .  342 

Tyramine  .  .  .  .  408 

Tablets,  Ophthalmic.  Vide 
Lamellae. 


yy  yy 
yy  yy 
yy  yy 
yy  yy 
yy  yy 
yy  yy 
yy  yy 
yy  yy 
yy  yy 


yy  yy 
yy  yy 


Tablet  Triturates 
Tabotamp 
Taenia 

Taffetas  Film 
Taka-diastase 
Takamina 
Talc  (and  Talc.  Purif.). 
Tamarind 


.  .  794 

533 

421,  752,  1093 
.  .  439 

.  .  543 

.  .  968 

139,  96 
.  .  889 


Tampons,  Argyrol,  5  and  10%  793 

,,  Gauze  .  .  435,  793 

,,  Ichthosulphol  498,  793 

,,  Iodoform  .  .  .  .  793 

Tanacetum  .  .  .  .  .  .  889 

Tangerine  Orange  Oil  .  .  .  .  152 

Tannalbin  .  .  .  .  .  .  89 

Tannal  Insolubile  .  .  .  .  89 

Tannia  .  .  .  .  .  .  •  •  889 

Tannigen  .  .  .  .  .  •  90 

Tannin  ..  .'.  ..  ..88,25 

,,  for  Burns  .  .  .  .  88 

,,  Hydrochloric  Acid  Test  308 
Tannoform  .  .  .  .  .  .  90 

Tannyl  Acetate  .  .  .  .  .  •  90 

Tanret’s  Reagent  .  .  81,  124 

Tansy  .  .  .  .  .  .  859,  889 

Tapeworm  ..421,  422,  752,  1093 
Tapioca  Starch  .  .  .  .  .  •  836 

Tar  .  695,  184 

,,  Acids  ....  .  .  27 

;;  oils . 27 

Paste,  Ether-soluble  .  .  696 

„  Spirit  . 696 

,,  water  .  .  •  •  •  •  696 

Taraktogenos  .  .  .  .  •  •  601 

Taraxacum  .  .  •  •  •  •  889 


e.g.  100,  REFER  TO  VOL.  II. 

Name.  Page 

Targesin..  ..  ..  .  .  172 

Tartar  Emetic  ..  ..  ..  156 

Tartaric  Acid  Detn.  in  Lemon- 


26 

90 

13 

55,  464 

.  234 

.  238 

.  764 

.  1087 
.  889 

.  764 

248,  63 


y  y 


yy 


Tela  Carbasi  et  Gossypii 

"  "  9  9 
Ligni 


,,  ,,  ade 

Mouth  Wash 
Tartarus  Boraxat 
Tartrazina 
Tartro-Bismuthates 
,,  Quiniobine 
Tatcho 

Tattoo  Marks,  to  Remove 
Taxine 
Taxol 
Tea 

Tea  Seed  Oil,  Detectn.  in  Olive 

Oil . 167 

Teel  Oil  .  .  .  .  .  .  .  .  872 

Teeth  Infection.  .  ..  ..  922 

Teinture  de  Badiane  .  .  .  .  839 

,,  ,,  Camph.  Cone,  and 

faible  .  .  .  .  260 

,,  ,,  Feve  de  Saint- 

Ignace  . .  . .  596 

d’lode  Fr.  Cx.  and  Supp. 

507,  508 
Officinale  .  .  508 

:  .  118 

Capsici  118 

„  .  .  118 

Telluric  Acid  .  .  .  .  .  .  618 

Tellurium  and  Oxides 
Temperature  Indicators 
Tenaline.  . 

Tensile  Gloves  .  . 

Tephrosia 
Tephrosin 
Terebentene 
Terebenum 
Terebinthina 
Tereb.  Canadensis 
,,  Chia 
Terminalia 
Terpeneless  Oils 

,,  Ol.  Aurant 

Terpichin 

Terpine,  Terpin.  Hydrat. 

Terpineol  and  Terpilenol 
Terpinoform 
Terpinol.  . 

Terra  Alba 

,,  Silicea  Purificata 
Test  Meals 
Testicular  Hormone 

,,  Infusion  Agar  Med¬ 
ium 

Testiculin 
Testis 
Testogan 

Tetanus  .  .  •  ■  •  • 

Anaphylact.  Shock 
Antitoxin 


y  y 
y  y 


Preparation 
Dried  Serum  .  . 
Immunity  Units 


792 

.  .  637 

.  .  838 

.  .  268 
.  .  855 

94 

161 

795,  162 
.  .  691 

57 

.  .  889 

.  .  853 

.  .  148 

.  .  839 

.  .  692 

795,  290 

796,  290 
126 
795 

138 

139 
357 
146 


562 

974 

974 

975 
604 

924 
923,  604 


924 

925 
924 
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Name. 

Page 

Tetanus  Intracerebral  .  . 

.  .  925 

,,  Mag.  Sulph.  Injection  53 

,,  Quinine  in  relation  to .  .  925 

,,  Veterinary  Use 

.  .  925 

,,  War  Off.  Memo. 

.  .  924 

,,  Wound  Dressing 

923,  925 

Tethelin 

959 

Tetiothalein  Sodium 

.  .  674 

Tetonal 

.  .  257 

Tetra  Vaccine  .  . 

.  .  938 

T  etrabromo- ra-cresolsulphone- 

phthalein 

.  .  219 

T  etrabromophenolsulphone- 

thalein.  . 

.  .  219 

T  etrabromphenolphthalein 

Sodium 

.  .  679 

Tetrachlorethane 

290,  120 

Tetrachlorethylene 

.  .  290 

Tetrachlornaphthalene  .  . 

.  .  567 

Tetra-ethyl  lead 

656,  186 

Tetraform 

.  .  271 

Tetraiodofluorescein 

221 

T  etra-iodophenolphthalein 

Sodium 

.  .  674 

See  also  Iodophthaleinum  183,  270 

Tetra-iodo-pyrrol 

503 

See  also  Iodopyrrole  270 

Tetramethyl  diamino-triphenyl- 

carbinol 

.  .  323 

T  etramethylenediamine 

467 

Tetramethyl-diarsine  .  . 

.  .  180 

Tetramethyl-Thionine  Chloride  325 

Tetranitro-methyl-aniline 

.  .  305 

T  etra-oxy-phthalophenon 

.  .  672 

Tetronal 

.  .  788 

Tetrophan 

.  .  304 

Tetryl 

.  .  305 

Teucrium 

.  .  889 

Texas  Fever 

.  .  185 

Thalleioquin 

.  .  718 

,,  Test 

.  .  283 

Thallium 

.  .  889 

,,  Acet.  .  . 

.  .889,  2 

,,  Sulph. 

.  .  889 

Thamnidium 

.  .  465 

Thaolaxine 

.  .  833 

Thebaicum  (Opium) 

.  .  622 

Thebaine 

.  .  171 

Thebaine  HC1 . 

890,  173 

Theelin 

955,  963 

Theine 

.  .  244 

Thelygan 

.  .  975 

Theobroma  Ol.  and  Pasta 

.  .  796 

Theobromine  .  .  244,  796 

,  64,  290 

,,  Calc.  Salicyl.  .  .  .  .  798 

,,  ,,  -Iodo-Sal.  Tabs.  .  .  798 

,,  ,,  Pot.  Sulphocy. Tabs.  798 

,,  Sodio  Acet.  .  .  797,  290 

,  „  Iodo-Salicyl.  .  .  798 

,,  ,,  Sod.  Iod.  .  .  .  .  798 

,,  Sodium-Sal.  .  .  797,  64,  290 
,,  Valer.  .  .  .  .  .  .  798 

Theocalcine  .  .  .  .  .  .  798 

Theocin  .  .  .  .  .  .  •  •  798 


Name.  Page 

Theocin  Sodium  Acetate  .  .  799 

Theominal  .  .  .  .  .  .  817 

Theophylline  .  .  .  .  798,  65,  290 

,,  Ethylene  Diamine  799 

Sod.  Acet.  799,  65,  290 


Theo-Sodo-Acet. 
Theo-Sodo-Sal. 

“Therapeutic  Coefficient” 
Therapeutic  Index 

,,  Substances  Act  . 
,,  ,,  ,,  re  Pituitary 

,,  ,,  Regulations 


Therapion 
Thermiol 
Thermit  .  . 

Thermofuge 
Thermogene  Vapour  Rub 
,,  Wadding  . 

Thermolaine 
Thieleman’s  Drops 
Thigenol 
Thio-carbamide .  . 
Thiocol 

Thiocyanogen  Values  . 
Thiodin 
Thiodotoxyl 
Thiohistamine  .  . 
Thionin  Solution 
Thio-Resorcin  .  . 
Thiosinamin  (and  Mull) 
,,  Eth.  Iodide 
Thiostab 
Thio-Urea 
Thistle,  Blessed .  . 
Thomassen’s  Method  . 
Thomson’s  Medium 
,,  Method 
,,  Vaccines 
Thorianite 

Thorii  Aceto-Coumaras 
Thorium 

,,  Chloride 

,,  Dioxide 

,,  Emanation 
,,  Hydrox. 

,,  Nitrate 

Oleate 
,,  Oint. 
Oxide.  . 

Pads  . . 

Series  . . 
Sulphate 
Thorn-Apple 
Thoron 
Thorotrast 
Threadworm 
Three  Gland  Tabs. 
Thresh’s  Reagent 
Thrombin 
Thromboplastin 
Throphleol 
Thuja 

Thus  Americanum 
Thymaglycine  .  . 


797 
797 
298 
1022 

1015 
959 

1016 
764 
828 
134 
435 
764 
764 
439 
376 
499 
806 
447 
132 
758 
758 
792 
561 

747,  290 

757,  292 

758,  292 
87 

806 
849 
706 
561 
425 
899 
694 
829 

693 
696 
702 
696 
696 
696 
696 
696 
696 
696 

694 
696 
779 
694 

702,  704 
752,  1093 
981 
62 
294 
94S 
85S 
89C 
691 
801 


INDEX 


877 
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Name.  Page 

Thyme  .  .  .  .  .  .  890,  199 

Thymobenzene  .  .  .  .  .  .  159 

Thymoform  Tablets  .  .  .  .  802 

Thymol  .  .  273,  799,  90,  199,  292 

,,  Blue  .  .  .  .  .  .  223 

,,  Carb .  423,  802 

,,  Disinfectant  .  .  .  .  801 

Iodide  ..503,199,292 

,,  Sol.  (Volckmann’s)  .  .  802 

,,  Sulphonephthalein  .  .  223 

,,  Wool  and  Gauze  .  .  439 

Thymolphthalein  .  .  .  .  223 

,,  Test  for  Blood 

in  Faeces.  .  356 

Thymotal  .  .  .  .  .  .  802 


.  .  975 

799,  890 
.  .  980 

.  .  976 


981 

979 

979 


Thymus  Gland  .  . 

,,  Vulgaris 

Thyro-glandin  .  . 

Thyroid  Gland  .  . 

See  also  Thyroideum  199 
Thyroid  B.M.R. 

»  Dry  .  . 

,,  “Extract” 

,,  in  the  Frohlich  Syndrome  984 

,,  Manganese  Treatment  547 

,,  in  My xoedema  and  Cre¬ 
tinism  . .  • •  976 

,,  Obesity  .  .  984,  1071 

,,  Overdose 

,,  References 

,,  Solution 

,,  Tablets  Standardised 

,,  Variation 

Tliyroidectin  .  . 

Thyroidectomised  goat’s  milk 
Thyroideum  .  .  •  .  ! 

Thyroidine  Belg. 

Thyrotropic  Hormone 
Thyroxin 

,,  Tabs. 

,,  Uses  and  References 
Thyroxinsodium 
Tick  Fever 
Tick-bite  Fever 
Tidman’s  Salt 
Tiki-Tiki,  see  Tiqui-Tiqui 
Tilias  Flores,  Tilleul 
Tillman’s  Dressing 
Timothy  Grass  Bacillus 
Tin,  Tin  Oxide.  . 

Tinct.  Aconiti  .  . 

„  „  (Fleming) 

et  Iodi 

”  Nepaul  .  . 

„  „  (Turnbulls) 

,,  Actaeae 
,,  Adonis 
,,  TEsculi  Hippoc. 

,,  Agarici  .  . 

,,  Aloes 

„  Co. 

,,  Alstomae  .  . 

,,  Amara,  P.G. 

Ananassae  Sativae 


977 
982 

979 

980 
980,  201 

986 
986 
9,  199 
979 
110 
977 

977 

978 
202 

586,  587,  604 
605 
762 
514 
500 
439,  440 
611 
886 
92,  27 

Q? 
2,  506 

831 
92 

849 

832 

832 

833 

132 

133 

835 
856 

836 
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Name. 

Tinct.  Anodyna 

Anthemidis 
Anthoxanthi 
Anticholerica 

,,  Inosemzowi 

,,  Thielemani 

Apis 

Apocyni  Can. 

Arnicas  Flor. 

Aromatica 
Asafetidas 
Asclepias  .  . 

Aurantii  .  . 

Avenae 
Baptisiae  .  . 

Bellad. 

Benzoini  Co. 

,,  Simp 
Berberid. 

Blepharis 
Boldoae 
Buchu 
Byroniae 
Cacti  Grandif. 

Calendulas  Flor. 
Calumbae.  . 

,,  Camph.  Co. 

See  also  Tinct.  Opii  Camph.  171 
Tinct.  Cannabis  Ind. 
Cantharidini 
Capsici  .  . 

,,  TEther 
,,  Fortior 
Cardam.  and  Co 
Carminativa 
Caryophylli 
Cascara  Sag. 

Cascarillae 
Castorei  .  . 

Catechu  .  . 

Chiratae  .  . 

Chlorof.  Co. 

et  Morph.  B.P. 
’85  .  . 

,,  et  Morphinae  Co. 

(B.P.  ’14)  .. 

Cimicifugae 

Cinchonae  and  Co.  (B.P. 
’14) 

Cinnamomi 

Co. 

Cocci 

Colchici  Sem. 
Collinsoniae 
Colocynth 
Condurango 
Conii 
Convallar. 

Coronillae 
Coto 

Cubebae  .  . 

Digitalis  .  . 

Assay  of 
Fol.  Recent 


y  > 
y  y 
y  y 
yy 
y  y 
y  y 
y  y 
yy 
y  y 
y  y 
y  y 
y  y 
y  y 
y  > 
yy 
yy 
y  y 


y  y 


y  y 


y  y 


y  y 
y  y 


y  y 


y  y 


y  y 
yy 


y  y 


y  y 
yy 


y  y 


y  y 


y  y 
y  y 


y  y 


y  y 
y  y 


y  y 


Page 
627 
837 
837 
376 
376 
376 
837 

837 

838 
850 

838 

839 
839 

839 

840 
220 

7 
7 

841 

841 

842 
842 

842 
847 

843 
843 

260,  626 


264 

266 

270 

270 

270 

844 
893 

845 
276 

845 

846 
846 
848 
287 


y  y 
yy 


287 

287 

849 


294 
.  .  295 

.  295 

.  844 

.  358 

.  .  849 

.  374 

.  850 

.  375 

.  850 

.  850 

.  376 

.  851 

.  .  390 

390,  100 
391 
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Name.  Page 

Name. 

Page 

Tinct.  Digitalis,  Keeping  Pro- 

Tinct.  Opii 

627,  171 

perties  of  .  . 

390 

y  y 

,,  Ammon. 

,  # 

628 

y  y 

,,  Phys.  Standard¬ 

y  y 

,,  Benz. 

#  # 

626 

ised  390,  98  et 

seq. 

y  y 

,,  Camph. 

627,  171 

y  y 

Droserae 

852 

See  also  Tinct.  Camph.  Co. 

326 

y  y 

Elaterii  Co. 

852 

Tinct. 

Opii  Crocata 

627 

y  y 

Ergotae  A  mm. 

405 

y  y 

,,  Deod. 

627 

y  y 

Erythroph. 

853 

y  y 

Papav.  Flor. 

623 

y  y 

Eucalypti  Fol. 

610 

y  y 

Passiflora.  . 

873 

y  y 

,,  Gum 

854 

y  y 

Phosphori  Co. 

682 

y  y 

Euonymi 

410 

y  y 

Physostig.  . 

685 

y  y 

Euphorb.  Pepli 

854 

y  y 

Phytolac. 

874 

y  y 

„  Pil . 

854 

y  y 

Picrorhizae 

874 

♦  y 

Ferri  Perchlor. 

414 

y  y 

Podophylli  (et  Indie.) 

701 

y  y 

,,  Pomat. 

416 

y  y 

Podoph.  Amm.  .  . 

701 

y  y 

,,  Tart. 

421 

y  y 

Pruni  Virg. 

875 

y  y 

Gambir  Co. 

846 

y  y 

Pulsatilla 

876 

y  y 

Gelsemii 

426 

y  y 

Pyrethri  (and  Co.) 

876, 

877 

y  y 

Gent.  Amar. 

856 

y  y 

Quassiae 

877 

y  y 

Gossypii  Rad. 

443 

y  y 

Quebracho 

878 

y  y 

Guaiaci 

444 

y  y 

Quillaiae 

878 

y  y 

,,  Ammon. 

444 

y  y 

Quininae  .  . 

723 

y  y 

Guaranae 

858 

y  y 

,,  Am. 

733 

y  y 

Hamam. 

449 

y  y 

Rhei  Co. 

879 

y  y 

Hydrastis 

487 

y  y 

,,  Amara 

376 

y  y 

Hyoscy. 

495 

y  y 

,,  Aromat. 

879 

y  y 

Ignatiae 

596 

y  y 

Rhus 

879 

y  y 

,,  Churchill.. 

510 

y  y 

Rumicis 

880 

y  y 

,,  Decol.  and  Decol. 

y  y 

Scillae 

882 

Fortis  .  . 

509 

y  y 

,,  Phys.  Std. 

882,  193 

y  y 

,,  Fortis 

507 

y  y 

Senecionis 

883 

y  y 

,,  Fr.  Cx.  1908  ( sine 

y  y 

Senegae  .  . 

883 

Pot.  Iod.) 

507 

y  y 

Sennas  Co.  (Legum,  884) 

884 

y  y 

,,  “Indian  .  . 

507 

y  y 

Serpentariae 

884 

y  y 

,,  Mitis  .  .  507  et  sea. 

y  y 

Stramonii.  . 

780 

See  also  Liq.  Iodi  Mit.  133 

y  y 

Strophanthi 

782,  197 

y  y 

,,  Oleosa 

509 

y  y 

Sumbul 

888 

y  y 

„  P.G...  .. 

509 

y  y 

Sydenham’s 

627 

y  y 

Iodi  et  Aconiti 

506 

y  y 

Thebaiaca 

627 

y  y 

“Iodised  Guaiacol” 

447 

y  y 

Thujae 

890 

y  y 

Ipecacuanhae  .  .  518, 

135 

>> 

Tolutana  .  . 

840 

y  y 

Iridis 

861 

„ 

LTgineas 

890 

y  y 

Ixorae 

861 

y  y 

Valerianae  Ammon. 

(et 

y  y 

Jaborandi 

688 

Indie.) 

819 

y  y 

Jalapae  (et  Co.) 

861 

y  y 

Veratri  Viridis  .  . 

891 

Kaladanae 

862 

y  y 

Verbasci 

891 

y  y 

Kino  .... 

862 

y  y 

Viburn.  Prunif.  .  . 

891 

y  y 

Kolae 

248 

y  y 

Zingib. 

893 

y  y 

Krameriae 

862 

y  y 

,,  Fort. 

893 

Lachnanthis 

863 

Tincturae 

802 

y  y 

Lactucarii 

496 

y  y 

Dispensing  of 

802 

y  y 

Lasiosiphon 

863 

y  y 

Export,  Drawback 

on 

110 

Laxativa 

276 

y  y 

Horse  Chestnut 

819, 

832 

y  y 

Limonis 

864 

Tincture  of  Life 

,  . 

801 

y  y 

Lobeliae 

535 

Tinctures,  Aqueous,  Glycerin.  . 

802 

Lobelias  Aether 

535 

y  y 

Ethereal 

•  • 

802 

y  y 

Lupuli 

864 

y  y 

Isopropyl 

•  . 

120 

y  y 

Lycopodii 

865 

y  y 

Stabilised  (Valerian) 

819 

Menthol  TEther 

551 

Tinea 

•  •  •  •  •  • 

.  . 

586 

y ) 

Monsoniae 

868 

See  also  Therap.  Index 

y  y 

Moschi,  U.S. 

868 

Tiodine 

•  . 

758 

y  y 

Myrrhae  .  . 

869 

Tiqui-Tiqui 

•  • 

514 

,,  et  Boracis 

869 

Tisane  de  Polygala 

•  • 

883 

y  y 

Nucis  Vom. 

596 

y  y 

various  .  . 

•  • 

500 

INDEX 
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Name. 

Page 

Name. 

Page 

Titanic  Chloride 

203 

Treponema  Pallid. 

193,  594 

,,  Oxide 

.  .  204 

,,  pertenue  .  . 

.  .  628 

Titanium,  Detn.  of 

.  .  215 

Tribondeau’s  Stains 

.  .  596 

Titanous  Chloride 

204 

Tribromethylalcohol 

.  .  241 

,,  Sulphate 

.  .  204 

Tribromophenol 

20,  292 

Toad  Flax 
Tobacco 

,,  Denicotinised . 

T  odaiwo 
Toilet  Soap 
Toison’s  Solution 
Tollen’s  Test  for  Glycuronates 


833 

870 

871 
878 

192 

340 

320 


31 


Tolu  .  .  .  .  .  .  840,  57 

Toluene-azo-toluene-azo-  (3- 

naphthol  .  .  .  .  312 

,,  Sodium  Sulphone 

Chloramide 

,,  Sulpho-dichloramide 

,,  Sulphone  Chloride 

T  oiuidine 

,,  Blue  Stain 
Toluol 

Toluylene  Red  .  . 

Tolysin 

Tomb’s  Mixture 
Tonquin  Bean  .  . 

Tonquinol 
Tooth  Extraction 

,,  Paste,  “Formosyl” 

,,  Pdr.,  Jungman’s 

,,  ,,  Sodium  Perborate 

Topfer’s  Test 
Torbenite 
Totaquina 
Touch  Wood 
Toulon  Disease 
Tournesol 
Tow 

Towels,  Sanitary 
Towle’s  Pills 
Town’s  Specific 
Toxicarol 
Toxicophloea 

Toxins  .  .  •  •  893 

Trachylobium 
Trade  Marks 

„  „  Act  (1919) 

I,  “Avoided” 

,,  for  Patented 
Articles 
“Suspended” 


Tragacantha 
Tragopogon 
Transfusion,  Blood 

,,  Solutions  for 

Trans  kutan 

Transmutation,  Artificial 
Transparent  Soap 
Traumatic  Balsam 
Traumaticin 
Treparsol 

Trepol  .  .  •  •  . 

Treponema  duttoni 

obermeieri.. 


46 

47 
46 

307 
541 
312 
479 
318 
1041 
829 
183 
338 
126 
886 
13 
360 
676 
714,  79 
835 
622 
56 
440 
440 
764 
220 
94 
831 
et  seq. 
866 
1020 
1021 
1021 


803, 


1020 

1021 

202 

890 

987 

759 

255 

691 

192 

7 

292 

188 

237 

586 

586 


Tribrom-Tert. -Butyl.  Alcohol. 
Trichloracetic  Acid  Test 
Trichlorbutyl-Glycol  .  . 
Trichlorethyl- Glycol  .  . 
Trichlorethylene 
Trichlor-isopropyl  Alcohol 
Trichloromethane 
Trichloromethylchloroformate 
Trichlorphenol 

Trichlorphenyl-iodo-meth.  Sa 
Trichlor-Tert. -Butyl-Ale. 
Trichocephalus  .  .  .  .  10 

Trichomonas 
Trichophyton 
Tricresyl  Phosphate 
Triferrin.  . 

Trifolia 
Trigonella 
Trihydro  xyoestrin 
Tri-iodomethane 
Tri-iodophenol 
Trikresol  •  ; 

,,  Formalin 

Trilactine  Milk 
,,  Tablets 

,,  Intestinal 
Tri-methanal  Allyl  Carbide 
Trimethyl  Benzene 

Trimethyl-Benzoxypiperidine 

HC1. 

,,  Glycocoll 
Trimethyl-Vinyl- Amm.  Hyd. 
Trimethyl-xanthine 
Trimine 
Trinitrin 

,,  Solution 

„  Tabellae 

T rinitrobenzol  ..  •• 

Trinitro-Butyl-T oluene  31 3,  868,  183 


241 
308 

242 
279 

89,  75 
291 
282 
656 
21 
68 

243 
3,  512 

554 
586 
120 
415 
867 
854 
145 
500 
21 
31 
31 
52 
52 
52 
127 
532 

343 
6 
6 

244 
544 
569 
571 
571 
310 


Trinitrocellulose 
Trinitroglycerin..  •• 

Trinitrophenol  .  .  •  •  56, 

Trinitrotoluene 
Triolein 
Trional  .  . 

Trioxymethylene 
Tripanblue 

Triple  Valerianate  Injection 
Triticum 
Tritopine  • 

Triturations  (1  in  10) 

Tri valin  .  .  •  *  _  , 

c.  Hyos.  Valer. 
Trochisci  (Medicated  Lozenges), 
F.  with  Fruit  Paste;  G.  with 
gum  basis,  i.e “Pastils  or 
“Jujubes”;  S.  with  sugar; 
R.  with  Rose;  1.  with  1  olu. 


359 
569 

181,  292 

315,  182 

436 


787 

127 

185 

820 

833 

171 

804 

820 

820 


804 


880 
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Name. 

Trochisci,  Bases 

,,  Acidi  Benzoici  (F) 

,,  Carbolici  (S.)  .  . 

See  also  Troch.  Phenolis  181 
Trochisci,  Aconiti  (F.) 

,,  Adrenalin.  . 

,,  Ammonii  Bromidi  (G.).. 
,,  Ammon.  Chlor.,  (F.) 

,,  ,,  ,,  Co.  .  . 

,,  ..  ,,  c.  Gly- 

cvrrh 

,,  Brompton  Blacks 
,,  Camphorae  (S.)  .  . 

,,  ,,  Salicyl.  Comp. 

,,  Cascara  c.  Menth.  Pip.  (F.) 

„  Catechu  (F.),  T.H. 

„  Cocain.  HC1.  (S.),  T.H. 

(F),  Brompton  (G.)  .  . 
,,  Codein  (S.) 

„  Cubebae  (F),  T.H. 

,,  Eucalypti  Gum  (F.) 

„  „  Co.  (F.) 

,,  Ferri  Redacti  (S.) 

,,  Formosyl  (G.) 

,,  Garrod 

,,  Glycyrrhizae  (et  Anisi)  .  . 
,,  Guaiaci  Resinae  (F.) 

,,  Ipecac.  (S.),  also  (F.)  .  . 

,,  Kino  (F.) 

,,  ,,  Eucalypti  (F.) 

,,  Krameriae  (F.),  and  c.  Co- 
caina 


Page 

804 

7 

19 

92 

973 

140 

141 
141 

141 

857 

262 

263 

276 

846 

340 

355 

851 

854 

854 

411 

126 

790 

857 

444 

518 

862 

854 


862 


,,  Morphinae  (T),  et  Ipecac. 

(T.)  ..  ..  ..  557 

,  ,,  and  Emetin  (S.)  .  .  518 

,  Opii  (S.) . 628 

,,  Papain  (S.)  .  .  .  .  648 

,,  Potassii  Chloratis  (R.), 


y  y 


also  (F.)  .  .  .  .  705 

Santonini  (S.)  .  .  .  .  753 

Sedativi  (F.)  .  .  .  .  628 

Sulphuris  .  .  .  .  .  .  790 

„  Tussis  .  .  .  .  .  .  518 

,,  ,,  Brompton  .  .  851 

Trommer’s  Test  .  .  .  .  321 

Tropacocaine  and  HC1.  342,  87,  292 
Tropaeolin  .  .  .  .  .  .  462 

Tropic  Acids  Comps.  .  .  .  .  204 

Tropical  Aphthae  .  .  .  .  590 

Tropical  Ulcer  .  .  .  .  .  .  564 

Troposan  .  .  .  .  .  .  186 

Tropyl  Tropate  .  .  .  .  204 

Trotyl .  315,  182 

Trova  Ointment  .  .  .  .  764 

Trunecek’s  Serum  .  .  .  .  761 

,,  ,,  with  Eserine  686 

86 

.  .  297 

.  .  534 

54,  609 
.  .  607 

189,  605 
.  .  185 

188,  609 


Truxilline 

Trypaflavine 

Trypagar 

Trypanocidal  Drug  Action 
Trypanosomes  var. 
Trypanosomiasis  185, 

Trypan  Blue  and  Red  .  . 
Tryparsamide 


Name.  Pagi 

Tryparsamide  Antimony  Ana¬ 
logue.  .  . .  164 

See  also  Tryparsonum  54 
Tryparsonum  .  .  .  .  .  .  54 

Tryponarsyl  .  .  .  .  .  .  19C 

Trypsin  ..  633,  635,  174,  177,  294 

,,  Broth  (Douglas)  535,  632 
,,  Detctn.  in  Faeces  .  .  356 

,,  Stearette  .  .  .  .  636 

Tiyptic  Broth  .  .  .  .  .  .  621 

Tryptophane  .  .  .  .  364,  468 

,,  in  Ergot  Assay  .  .  404 

, ,  T est  for  tuberculous 

meningitis  .  .  354 

Tsetse  Flies  .  .  .  .  .  .  607 


“BE.” 


Tuba 

Tubercle  Bacillus 
,,  Vaccines 
Tuberculins 
Tuberculin  “A.F.” 

,,  Auto-inoculation  .  . 

,,  B.C.G. 

Lubeck  Disaster 
(Human, 
Bovine  or  mixed) 
Dose  Table 
B.F.  (and  Bovine).  . 
Beraneck’s 
Bouillon  Filtrate  .  . 
Cuti-reaction 
Diagnostic 
Dispensaries 
Dose,  Tables  929 


94 

925,  610 
.  .  929 

.  .  927 

.  .  928 

.  .  932 


933 

934 


929 

930 
928 

935 
928 

936 
935 
933 
930 


Dreyer’s  .  .  .  .  932 

“For  and  Against”  932 
Intradermic  Test  936,  408 


Koch  P.G.  “Old”. 
Mantoux  Test 
Moro’s  Test 
Nathan  Raw 
New  (T.R.) 

Ointment  .  . 

,,  (Moro’s) 
(Philip).. 

Old  .  .  .  .  927, 

,,  Diagnost.  and 
Treatment  .  . 


927 
936 
936 
931 
92S 

928 
936 
93; 
614 


927,  408,  614 
,,  Standardisation 

927,  6U 

Ophthalmic  Test  .  .  401 

Original  Alt  .  .  921 

Percutaneous  Test  93' 
Perlsucht,  B.E.  = 

Bovine  B.E.  .  .  921 

P.T.0 . 92! 

PTR.  =T.R.  Bovine  92! 
Raw’s  .  .  .  .  93 

Reactions  Diagnostic  93 
“R”  (Raw’s)  .  .  93 

References  .  .  928,  93 

Spahlinger’s  .  .  93 

Subcutaneous  Test  40 
T.O.A . 92 


INDEX 
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Page 


Name. 

Tuberculin  Tables  ..  929,930 

,,  Tested  Milk  .  .  406 

,,  Tests  .  .  .  .  935 

,,  ,,  in  Cattle  408,  414 

,,  T.R.  .  .  .  .  929 

,,  ,,  Dose  Table  .  .  929 

,,  Vacuum  .  .  .  .  928 

,,  Von  Pirquet  Reaction  936 
Tuberculosis  .  .  .  .926,  610-617 

*,,  Aetiology..  ..  926 

,,  After-care  of  .  .  926 

,,  Albumen  in  Sputum  616 

,,  Attested  Herds 

Scheme  .  .  414 

,,  Bovine  .  .  .  .  616 

,,  in  Cattle,  eradica¬ 
tion  ..  407-415 

,,  Complement- fixa¬ 
tion  Test  in  .  .  614 

,,  Cultivation  of  t.b.  613 

,,  Death-rate  .  .  926 

,,  Diagnosis  .  .  614 

,,  in  Dogs  .  .  .  .  616 

,,  Immunising  Vac¬ 
cine  (Raw)  .  .  931 

,,  L.  of  Nations  Rept.  926 

,,  Lipase  Treatment  755 

,,  and  Milk  406  et  seq. 

,,  Notification  Order  925 

„  Order,  1925  925,  407 

Prophylactic  Vaccn.  926 
’,  Saliva  in  .  .  .  .  617 

,,  Sputum  specimens  611 

,,  Staining  methods  611 

,,  Stomach  Lavage 

Diagnosis 
Sunbathing  and 


Tubes  T£moins . 

Tung  Oil 

Tungsten  Arc  Lamp 
Turf  Moss 
Turkey  Red  Oil 
Turmeric  Indicator 
Turnbull’s  Tinct.  Aconiti 
Turnera  var. 

Turnsole 

Turpentine 

Gum 


Injections  in  Arth¬ 
ritis 

,,  Punch 

,,  in  Skin  Affns. 

Steam  distilled 
Wood 
Turpeth  Mineral 
Tutocaine 
Twilight  Sleep  .  . 

Tylcalsin..  ••  - ■ 

See  also  Calcii  Acetylsahcylas  4, 
256 

Tyllithin .  .  •  •  •  •  *  * 

See  also  Lithii  Acetylsahcylas  4 
Tylmarin  (Tabs,  and  Cachets) 

,,  Dusting  Pdr. 


615 
743 
637 

864 

738 

111 
618 

223 

92 
852 

56 

691 

151,  161 


669 
.  .  692 

.  .  692 

..  151 

151,  161 

.  .  476 

65,  354 
.  .  492 

.  .  72,  3 


73 

829 

829 


>  > 
>  ) 


.g.  100,  REFER  TO  VOL.  II. 

Name. 

Tylmarin  Gauze,  Quinine 
,,  Sodium 

,,  Thorium 

Tylnatrin 
Tyndall  Effect 
Tyndallisation 

Typhoid  .  .  .  .  937,  988,  1089,  617 

,,  Agglutinating  Sera  .  .  619 

,,  Atropine  for  diagnosis 

,,  Bacillus  .  .  937, 

,,  Cultivation  of 

,,  Staining 

Carriers 
,,  Diagnosis 

,,  in  Disseminated  Scler¬ 

osis 

,,  Flagella  Stains 
,,  Macroscopic  Agglutina¬ 

tion 

,,  and  Paratyphoid  Diffn. 

,,  Rheumatoid  Arthritis 

,,  Solution  (Disinfectant) 

,,  Vaccines  .  .  938, 

„  „  per  os . 

„  Widal’s  Test 

Typhus  Fever  .  .  •  •  988,  622 

Tyramine  .  .  •  •  •  •  408 

Tyrode’s  Solution  .  .  •  •  760 

Tyrosine.  .  •  •  303,  309,  364,  468 

Tyrotoxicon 


Page 
829 
829 
829 
74,  3 
363 
639 


620 

617 

617 

617 

622 

619 

940 

617 

619 

621 

668 

470 

621 

939 

619 


469 


y  > 


yy 

yy 


y  y 
yy 


Unguenta 
Ung.  Acid  Borici 
,,  ,,  Carbol.,  3% 

See  also  Ung.  Phenolis  181 
Ung.  Acid  Carbol.  Co.  t  •  • 

c.  Cocaine 
,,  Hyd.  Perch 
,,  Menthol 
Pheno-Borici 
Picrici 

Salicyl.  .  . 

,,  Co.  .  .  .  • 

,,  c.  Resorcin 
,,  Terebinth  .  . 
Aconilinaj 

Adamson  (Ringworm)  .  . 
Adrenalin 
Agotan  Co. 

Allyl  Sulphid. 

Amyl  Salicyl  Co . 

Anderson 
Antimonii 
Aquae  Rosae 
Argenti  Nitratis  Co. 
Argyrol 
Aristol 

Atropinae  .  .  •  •  .  •  • 

c.  Acid  Boric  .  . 
”  c.  Cocaina 
Bals.  Peruv. 


805 

11 

19 

467 

19 

19 

19 

11 

56 

60 

60 

747 

67 
93 

1088 

973 

317 

834 

68 
228 
163 
872 
170 
170 
503 
209 
209 
209 
840 
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Name. 

Page 

Name. 

Page 

Ung.  Bazin’s 

476 

Ung. 

Hydrarg.  Nitrat.,  and  Dil. 

466 

y  y 

Belladonnae 

221 

,,  ,,  Assay  .  . 

125 

y  y 

[3-Naphthol  Co.  .  . 

565 

y  y 

,,  Oleatis  .  . 

598 

y  y 

Betulae  Co. 

697 

?>  i)  Co .  .  . 

599 

y  > 

Billrothi 

170 

y  y 

Ox.  Flavi 

476 

y  y 

Bismuth.  Co. 

229 

y  y 

„  ,,  ,,  c.  Atrop.  209 

y  y 

,,  c.  Cocain 

232 

y  y 

>>  ,,  ,,  c.  Phy- 

y  y 

,,  c.  Morph,  et  Cocain  225 

sostig 

686 

y  y 

,,  Oxychlor. 

229 

y  y 

,,  et  Pot.  Iodid.  .  . 

465 

y  y 

,,  Subgall.  .  . 

233 

y  y 

,,  ,,  Rubri 

477 

y  y 

Brilliant  Green  .  . 

325 

y  y 

,,  ,,  et  Canth.  266,  477 

y  y 

Brooke’s 

599 

y  y 

,,  Salicyl-Arsenas 

458 

y  y 

Calcis  Chlorinat. .  . 

42 

y  y 

,,  Subchlor. 

475 

y  y 

,,  Iodat. 

830 

yy 

,,  Sulph.  Flav. 

477 

y  y 

Cantharidini 

266 

y  y 

,,  et  Zinci  Cy. 

462 

y  y 

Cantharidini  c.  Hyd.  Co. 

266 

y  y 

Hydrog.  Peroxid. 

489 

y  y 

Capsici,  and  Oleo-res. 

270 

y  y 

Hyoscinae 

491 

y  y 

Caseinae 

584 

y  y 

Ichthosulphol  et  Rosatum 

498 

y  y 

Castellani  ..747 

and 

1045 

y  y 

Ichthyol  et  Ol.  Tereb. 

498 

y  y 

Cedri  Atlant. 

846 

y  y 

,,  et  Zinc  Ox. 

498 

y  y 

Cetacei 

847 

y  y 

Iodermiol 

509 

y  y 

Chaulmoograe 

•  V 

603 

i  y 

Iodi  ..  ..  509,133 

y  y 

Chrysarobini  (and  Co.) 

291 

y  y 

,,  Denigrescens 

133 

»  y 

Cinereum 

475 

y  y 

,,  Intinctum 

509 

y  y 

Citrine 

466 

y  y 

Todofonni 

502 

y  y 

Cocainae 

335 

y  y 

,,  c.  Atrop. 

209 

y  y 

Conii 

375 

y  y 

,,  c.  Eucalypto  .  . 

502 

y  y 

Cred£ 

171 

y  y 

Iodolysin 

758 

y  y 

Creolin  Comp. 

29 

y  y 

Ipecac,  et  Crotonis 

518 

y  y 

Creosoti  (and  Forte) 

378 

y  y 

Kaolin 

139 

y  y 

Cucumeris 

851 

y  y 

Kaposi 

565 

y  y 

Cupri  Cit. 

382 

y  y 

Lanae  Comp. 

94 

y  y 

,,  Oleat. 

598 

y  y 

Lanae  Hydros 

94 

y  y 

Cyllin  Comp. 

29 

y  y 

Latio-boric  Camph. 

11 

y  y 

“Danish” 

791 

y  y 

Lanolini 

94 

y  y 

Deeks  (Dhobie’s  Itch) 

1045 

y  y 

Leniens  alb. 

872 

y  y 

Demulcens 

12 

y  y 

Menthol  c.  Camph. 

550 

Dermatol 

233 

y  y 

Mercuriale 

125 

y  y 

Desinficiens 

471 

y  y 

Mercurome 

480 

y  y 

Diachyli  (et  Carbol.) 

600 

y 

Metallorum 

467 

y  y 

pro  Eczema 

458 

y  y 

Methyl  Salicyl  Co. 

67 

y  y 

Ephedrinae 

399 

y  y 

Myrobalani,  also  c.  Opio 

853 

y  y 

Eth. -Hyd. -Cupreine 

381 

y  y 

Naphthol  Co. 

565 

y  y 

Eucainae 

343 

y  y 

Neapolitanum 

456 

y  y 

Eucalypti  et  Ac.  Bor. 

61 1 

y  y 

Neisser-Siebert 

471 

y  y 

Ferri  Persulph.  .  . 

420 

y  y 

Nicotinae 

869 

Fuchsin 

320 

y  y 

Oleatorum 

600 

Galeni 

872 

y  y 

Olei  Cadini  et  c.  Sulph. 

697 

Gallae 

856 

y  y 

Ol.  Cedri  Atlant. .  . 

846 

,,  c.  Opio 

628 

yy 

,,  Ricini  Co. 

618 

Give.  Pb.  Subacet.  and  Dil. 

699 

yy 

Opii 

628 

y  y 

Glycerin  Co. 

435 

y  y 

Optochin 

381 

Granulin 

313 

y  y 

Pagenstecher 

476 

Guaiacol 

446 

y  y 

Paraffini 

650 

y  y 

y  y 

Gynocardiae 

Hamam.  .  . 

603 

449 

y  f 

y  y 

Para-monochlor-phenol  .  . 
Pheno-boric 

21 

11 

y  y 

,,  c.  Cocaina 

449 

y  > 

Phenolis  .  . 

181 

y  y 

Hydrarg. 

456 

125 

See  also  Ung.  Acid.  Carbol.  19 

y  y 

Dil. 

456,  457 

Ung.  Physostigminae 

685 

y  y 

Ammon.  (and 

y  y 

Picis  et  Acidi  Salicyl. 

296 

y  y 

Dil.) 

.  . 

458 

y  y 

,,  Co.  .  . 

696 

„  Co. 

.  . 

457 

y  y 

„  Liq. 

696 

y  y 

,,  Iodidi  Rub. 

463 

yy 

Pilocarpinae 

688 

y  y 

y  y 

,,  Mite 

456,  457 

yy 

Plumbi  Carb, 

700 

INDEX 
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Name. 

Page 

Name. 

Page 

Ung.  Plumbi  c.  Calamina 

825 

Unicorn  Root,  False  .  . 

.  .  859 

y  * 

,,  Iodidi 

700 

Unit  Skin  Dose.  . 

.  .  707 

y  y 

,,  Oleatis 

600 

Universal  Buffer  Mixture 

.  .  226 

>  y 

,,  Subacetatis 

699 

,,  Indicator 

226,  227 

y  y 

Populi 

221 

University  Cream 

.  .  595 

y  y 

Potassas  Sulph. 

702 

Unna’s  Chaulmoogra  Pill 

.  .  605 

y  y 

Prophylaxis  458,  461,  471,  473, 

„  Jelly  .. 

.  .  803 

475 

,,  Paste 

.  .  823 

y  y 

Quininae 

.  723 

,,  Salve  Soap 

.  .  867 

y  y 

Quin.  HC1.  Carbarn. 

.  726 

,,  Stain 

.  .  561 

Ranunc.  Ficariae  .  . 

.  878 

Upper  Milk  Feeding  .  . 

.  .  578 

Reclus 

.  328 

Urace  Laxatives,  Liniment 

and 

Resinae 

.  878 

Tablets 

.  .  765 

)  y 

Resorcini  .  . 

.  746 

Uradal 

.  .  810 

,,  c.  Ac.  Salicyl  . 

.  747 

Uranii  Acetas 

.  .  697 

,,  Co. 

.  747 

,,  Nitras 

19,  697 

y  i 

Rubrum  .  . 

.  477 

Uranin  .  . 

.  .  672 

y  y 

,,  c.  Canth. 

.  477 

Uranium  Disintegration  Products  697 

>  y 

Rumicis 

.  880 

, ,  Minerals,  Oxide  and  Ra. 

y  y 

Rusci  Co. 

.  697 

Relationship,  etc. 

Sabinae 

.  880 

681  et  seq. 

y  y 

Salol  c.  Cocaina  .  . 

76 

,,  Mud  .  . 

.  .  693 

y  y 

r..  Menthol  .  . 

76 

,,  Oleate 

.  .  601 

y  y 
yy 
yy 


yy 

Salvas 
Sawyer 

Scabies,  Danish  .  . 
Scarlet 
Sedresol 
Simplex 
Sodii  Chlorid. 

Sodii  Perboratis  .  . 

Sodii  Perox. 

Staphisagriae 
Stimulans  .  . 

Stovain  c.  Adrenalin 
Styracis 
Sulph. 

,,  Camphorat 
,,  c.  Hyd.  .  . 

,,  Hypochlor. 

,,  Iodidi 
,,  Naphthol  Salicyl 
,,  Zinc,  et  Kaolin 
Suprarenal. 

Tartari  Stibiati  .  . 
Thiosinamin 

„  et  Antipyrin 

Thorii  Oleatis 
Thymol  (and  Co.) 
Tuberculin  Kochi 
,,  Philip’s 

Uranii  Oleat 
Veratrinae 
Viozin 
Viride 
Whitfield 
Wilkinson 
Wilsoni 

Zinci  .  •  ;  • 

,,  c.  Acid  Salicyl. 

,,  Carbol. 

,,  Oleatis 
,,  Permang. 

Peroxidi 


763 

518 

791 

312 

697 

805 

763 

13 

490 

887 

266 

353 

887 

790 

790 

790 

790 

790 

790 

790 

967 

161 

758 

758 

696 

802 

928 

937 

601 

891 

594 

881 

60 

790 

823 

823 

823 

823 

600 

548 

490 


Urari  .  .  .  .  .  .  •  •  851 

Urea  .  805,  292 

,,  in  Cancer  .  .  .  .  532 

,,  in  Cerebrospinal  Fluid  .  .  352 

,,  Concentration  Test  806,  329 

,,  Detn.  of  in  Blood  .  .  329 

„  „  „  Urine  .  .  333 

,,  Naphthol  Compds.  sym¬ 
metrical  ..  ••  314 

,,  Quinine  .  .  .  .  •  •  725 

Local  Anaesthetic  726 
,,  Stibamine.  .  .  .  •  •  163 

Urease  .  .  .  .  •  •  294,  334 

Ureides  .  .  .  .  •  •  •  •  806 

Ureometer  .  .  •  •  •  •  333 

Urethane  ••  ••  818,292 


and  Quinine 
;;  „  „  forVeiiw 

Urethral  Bougies 
Urginea  .  . 

„  Maritima 
Urinary  Antiseptics  Internal 
Urine 

,,  Acetone  Bodies  in 
,,  Adrenaline  in 
,,  Albumin  in 

Albuminoses  in  .  . 

,,  Amino-acids  in  .  . 

,,  Arsenic  in 

B.  tuberculosis  in 
’’  Bile  and  den  vs.  in 

”  Blood  in  .  . 

„  Bromine  in 

„  Calculi  in 
.  Casts  in  ..  . 

Chemical  deposits  in 
Chlorides  in 
Chyle  in  .  . 

Colour 
Creatinine  in 


734 

735 
.  .  793 

.  .  890 

.  .  882 

82,  300 
.  .  301 

.  .  303 

31 

.  .  305 

.  .  303 

.  .  309 

52 

.  .  613 

.  .  309 

.  .  337 

78 

.  .  314 

305,  315 
.  .  302 

.  .  316 

.  .  316 

.  301 

316 
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Name. 

Page 

Name. 

Page 

Urine,  Cystine  in 

•  • 

316 

Vaccines,  Anti-Typhoid  in  Rheum. 

,,  Epithelium  in 

•  • 

302 

Arthritis 

668 

,,  Examination 

.  . 

301 

y  y 

,,  in  Sclero¬ 

,,  Formaldehyde  in 

#  . 

317 

sis 

940 

,,  Glucose  in 

*  # 

317 

y  y 

,,  per  os 

939 

,,  Hippuric  Acid  in 

#  # 

324 

y  y 

Anti-T  yphoid-para- 

,,  Indican  in 

325 

Typhoid  .  .  938,  621 

,,  Laevulose  in 

#  , 

324 

y  y 

Anti-T  yphoid-para- 

,,  Microscopical  Exn. 

301 

Typhoid-Cholera  .  . 

938 

,,  Nitrogen  Content 

*  . 

325 

yy 

Autogenous  ..900,904,914 

,,  pH  of 

,  # 

301 

y  y 

B.  Coli 

909 

,,  Pentose  in 

326 

y  y 

,,  ,,  in  Rheum.  Ar¬ 

,,  Phosphates  in 

326 

thritis 

909 

,,  Pseudo-lasvulose  in 

#  # 

324 

y  y 

Bordet  Gengou  B. 

946 

,,  Purines  in 

326 

y  y 

Bronchitis 

902 

,,  Pus  in 

327 

y  y 

Br.  Melitensis 

625 

,,  Quantity  .  . 

301 

y  y 

Castellani’s  Tetra,  etc. 

938 

,,  Sp.  Gr.  of 

301 

y  y 

Catarrh  .  .  903  et 

seq. 

,,  Total  Solids  in  .  . 

•  • 

301 

y  y 

Children’s  Doses 

898 

,,  Urea  in  .  . 

•  t 

333 

y  y 

Cholera 

908 

,,  Uric  Acid  in 

*  0 

335 

y  y 

Cold,  Combined 

903 

Urisol 

449 

y  y 

Coli 

909 

Uritone 

#  # 

449 

y  y 

Compared  with  Anti¬ 

Urobilin 

309 

,  311 

septics 

900 

,,  in  Faeces 

354 

y  y 

Detoxicated  .  .  899, 

916 

Urodonal 

454,  765 

y  y 

Doses  for  Children  .  . 

898 

Uro-Hexoids 

.  . 

453 

y  y 

,,  of,  Table 

898 

Uroselectan  (and  “B”).  . 

877,  703 

yy 

Dysentery 

913 

Urotropine 

,  , 

449 

y  y 

Glanders 

559 

Uroxameter 

.  . 

740 

y  y 

Gonococcus 

913 

Ursol 

307 

y  y 

Haffkine’s 

579 

Urtica  Dioica 

.  . 

31 

yy 

Hay  Fever 

914 

Urugoga  .  . 

517 

y  y 

Influenza 

914 

Uschinsky’s  Protein-free  Broth 

632 

y  y 

Influenza  Detoxicated 

916 

Uta  . 

564 

y  y 

Local  and  General 

Uteramin 

408 

Effects 

900 

Uva  Ursi 

.  . 

838 

yy 

Lymph 

940 

Uzit 

•  • 

765 

y  y 

,,  Dilution 

942 

V 


941 


Vaccination  Act.  . 

,,  Compulsory,  need  of  943 

,,  Encephalitis  follow¬ 
ing  .  .  944,  945 

,,  Lancets  .  .  .  .  941 

,,  League  of  Nations 

on 

,,  Min.  Health  Com 

„  Order  (1929) 

„  Origin  of 

,,  Shields 

Statistics 


M 

Vaccines 


Acne  . . 

„  with  Staph. 
Actinomyces  .  . 

Anti -Dysentery 
Anti-rabic 
Anti-Typhoid 

„  Calais 

Expts. 

895,  939 


945 
on  944 
941 


Encephalitis 

following  944,  945 

,,  Keeping  of  .  .  942 

,,  League  of  Na¬ 
tions  .  .  945 

,,  Min.  Health 

Com.  on  941,  944 
Malta  Fever  .  .  .  .  625 

Micrococcus  Catarrhalis  903 


942 

942 

943 
893 
901 
901 
511 
913 
585 
938 


yy 


Peptone  with 
per  os. 

Plague.  . 

Pneumococcus 

Pollen 

Preparation  . . 
Pulmonary  Catarrh  . 
Rabies 

Refs.,  general.  . 
Renner’s 

Residual  Autogenous 

Rheumatic 

Site  of  Injection 

Standardisation 

Staphylococcus 

Streptococcus 


666 

939 

579 

916 

914 

899 

902 

535 

899 
941 
947 
919 

900 
899 
922 
921 


INDEX 
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Vaccines, Streptococcus  Rheuma- 
ticus 

“T.A.B.”  and 
“T.A.B.C.” 

“T.A.B.”  and 
“T.A.B.C.”  in  Arth¬ 
ritis 

Table  of 

Technique  of  Injection 
Tetra  (Castellani) 
Typh.,  see  Vaccine  An¬ 
tityphoid 

War  Office  Conf.  on 


Page 


919 


938 


668 

898 

900 

938 


Influenza  .  . 

915 

,,  Whooping  Cough 

946 

yy  >y  yy  Cornpouricl 

946 

,,  Yellow  Fever 

629 

Vaccines,  Sensitized 

946 

Vaccinia 

940  et 

seq. 

Vaccinium  Myrtillus 

869 

Vaccino  Antivaioloso 

940 

,,  Jenneriano 

940 

Vaccinum  Variolae 

940 

Vacuum  Vessels 

174 

Vaginal  Suppositories  .  . 

435, 

793 

Valda  Pastilles 

785 

Valerian*  Rhiz.  (et  Indie.) 

819, 

203 

V  alerianic-iso-amyl-Ester 

820 

Validol . 

551 

Valine 

463 

Vanadate  Test  for  Ac  Salicyl. 

21 

Vanadine,  Vanadium  .  . 

890 

V an  den  B  ergh  Test  317, 

1046, 

311 

Van  Ermengem’s  Stains 

617 

Van  Slyke’s  Urea  Clearance  Test 

331 

Van  Swieten’s  Liquor  .  . 

468 

Van  Urk’s  Dimethyl  Colour 

Tests 

403 

Van  Vleck’s  Plasma 

765 

Vanilla  and  Vanillin 

890.  5 

Vapex  Inhalant 

765 

Vapor  Acidi  Carbolici 

20 

,,  Ac.  Carbol.  Comp. 

#  # 

379 

,,  Allii  Succ. 

834 

,,  Ammon.  Chlor. 

141 

,,  Chlorof.  Co. 

379 

„  Creosoti  and  Co. 

378, 

379 

,,  Cubebae  c.  Limone 

.  . 

851 

,,  Eucalpt.  and  Co, 

,  # 

611 

,,  Guaiacol  Co.  .  . 

#  , 

445 

,,  Iodi  TEtherealis 

.  . 

509 

,,  Menthol  Citriodor 

.  . 

550 

,,  Terebeni 

.  . 

795 

,,  Thymol.. 

802 

Varalettes 

765 

Varicella  Chicken  Pox  .  . 

988 

Varicose  Ulcers 

736,  1091 

Varicose  Vein  Clip 

•  • 

268 

for  .  . 
Glucose  for 
Lith.  Salicyl, 
„  “Twin” 
Injns. 


267 


268 
'  430 
65,  66 


Name 


Page 


Varicose  Veins,  Quinine  and  Ure¬ 
thane  Injns. 

.  65,  735 

„  Salicylate  Injns. 

.  63.  64 

,,  Sod.  Chlorid 


761 


Morrhuate 

65,  614 
940  et  seq.,  988 


Variola 
Varium 

Varnishes,  Micro 
Varul  Ointment.  . 

Vaseline  Brand  Petroleum  Jelly 
(Oil  or  Liq.,  651) . 
„  High  melting-point  . 

,,  Off.  Fr.  Cx. 

Vasoconstrictine 
Vasodilatin 
Vasodilators 

See  also  Therap.  Index 
Vasopressin 
Vasotonin 
Veal  Peptones  .  . 

Veedip  Gloves  .  . 

Veganin  Tablets 
Veg.  Albumen  .  . 

,,  Mercury  .  . 

Vegetine  Pills 
Velox  Tablets  .  . 

Venene  (Snake  Venom) 
Venereal  Diseases  Act  (1917) 


35 


954 

866 

594 


650 

650 

650 

968 

667 

148 


962 

968 

576 

268 

765 

585 

701 

765 

765 

964 


65 


,,  prophylaxis,  see 

1014,  604 
Ung. 

Prophylaxis 

V  enice  Turpentine 

.  .  694 

Veno’s  Cough  Cure  and 

Tonic  765 

Ventriculin 

.  .  965 

Veramon  Tabs. 

.  .  330 

Veratri  Virid.  Rad. 

.  .  891 

Veratrina 

891,  292 

Veratrinae  Oleatum 

.  .  891 

Veratrone 

.  .  891 

Verbascum 

.  .  891 

Verbena  .  . 

872,  891 

„  Oil 

.  .  156 

Verdigris 

.  .  382 

v  — — ~~~  —  —  J  - —  y 

and  Parasites  (Ther. 
Ind.)  .  . 

,,  Tetrachlorethane  .  . 

,,  Trichlorethylene  .  . 

Vermijelli 
Vermilion 
Vermouth 

Verne’s  Flocculation  Test 
Vernisol 

Vernon  Harcourt  Regulator  .  . 
Veronal 

See  also  Barbitonum  57,  252 
Veronal,  Antidotes  .  .  •  •  807 

,,  Dangers  of  .  .  808,  809 

,,  Pharmacology  •  •  807 

,,  Poisoning  .  .  •  •  808 

Search  for  bodies  similar  809 


290 

290 

655 

477 

827 

603 

425 

282 

806 
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Name. 

Page 

Name. 

Page 

Veronal,  Sodium 

809 

Vin.  Quinquina  Off.  Fr.  Cx. 

.  .  295 

,,  Tablets 

807 

,,  Trousseau  .  . 

.  .  392 

Veronigen 

810 

,,  Xericum 

40 

Vervain 

891 

Viodar 

.  .  512 

Vesalvine 

449 

Viola  var. 

.  .  892 

,,  Antiseptic  Power 

450 

,,  Crystallina 

55 

,,  “B”  (Benzoas) 

452 

Violet  Crystal 

324,  55 

,,  Efferv. 

452 

,,  Gentian 

. .  321 

“S”  (Salicyl) 

453 

Viosterol 

.  .  593 

,,  Tablets 

452 

Viozin  Ung. 

.  .  594 

Vescettes 

891 

Viper’s  Bugloss 

.  .  852 

,,  Lithium  Cit. 

534 

Viride  Malachitum 

55 

,,  „  Hipp. 

534 

,,  Nitens 

55 

,,  Mag.  Sulph.  .  . 

540 

Virol  . 

948,  766 

,,  Piperazine 

695 

Viscogen 

.  .  435 

,,  Pot.  Citrate  .  . 

705 

Viscometer 

177 

,,  Sodio-Mag.  Sulph. 

et 

Viscose  Silk 

442,  118 

c.  Caffeine.  . 

773 

Viscum  Album 

.  .  892 

,,  Sod.  Phosph. 

770 

Visem 

35 

,,  Stront.  Brom. 

781 

Vita  Wheat 

.  .  454 

Vesicant  Gases  .  . 

653 

Vitae  Ore 

.  .  766 

Vet.  Surgeon’s  Script  forD.D.A. 

Vitafer 

34,  584 

Drugs  .  .  .  .  996, 

1001 

Vitaglass 

.  .  743 

Vibrio  Choleras  .  . 

908 

Vitali’s  Test  .  .  .  .  87, 

251,  310 

,,  in  Water 

480 

Vitamin  A 

587,  371 

Vibrion  Septique 

556 

See  also  Ol.  Morrhuas  164 

Vibrona 

294 

,,  Anti-infective  .  . 

590,  376 

,,  Malt  (Bronamalt) 

543 

,,  Arsenic  and  Antim. 

Viburnum  Opulus 

891 

Tests 

.  .  373 

,,  Prunif. 

891 

,,  Chemistry  of  .  . 

.  .  371 

Vichy  Salts 

773 

,,  Clinical  Work  on 

.  .  376 

,,  Water 

765 

.  497 

,,  Distilled 

.  .  373 

Vick  Vapour  Rub 

765 

,,  Effect  on  Dentition 

.  .  377 

Vick-Vatronal  Nasal  Medicament 

765 

,,  ,,  of  Solvents  on  374 

Victoria  Blue  Stain 

567 

,,  Estimation  of  .  . 

.  .  375 

Vienna  Paste 

702 

,,  in  Puerperal  Sepsis 

.  .  378 

Vikelp  Tablets 

765 

,,  Reactions 

.  .  373 

Vinca  Major 

891 

,,  Spectroscopic  Exn. 

.  .  374 

Vincent’s  Angina 

1092 

,,  Stability 

.  .  374 

,,  Fusiform  B.  .  . 

918 

,,  Units  of 

.  .  165 

Vinegar  .  . 

4 

,  447 

Vitamin  Bt 

.  .  379 

,,  Essence 

449 

,,  Estimation 

.  .  379 

Vinolia  Soap 

754 

,,  Stability 

588,  379 

Vin.  Antimoniale 

162 

,,  Ba  .  .  .  . 

.  .  381 

,,  Aurantii 

839 

„  b3 

.  .  381 

,,  Cascarae 

276 

, ,  B4 

.  .  382 

,,  Chinae 

295 

' .  B  5  .  .  .  . 

.  .  382 

,,  Cocas 

332 

,,  B,  Therapeutic  Use 

590,  382 

,,  Colchici 

358 

See  also  Beri-Beri  513 

,,  Condurango 

850 

Vitamin  C 

588,  383 

,,  Digitale  Comp. 

392 

,,  in  Apples 

.  .  589 

,,  Diuretic 

862 

,,  Bassett  Smith  s  Tab- 

,,  Emetinae 

523 

lets 

.  .  589 

,,  Ferri 

415 

,,  Chemistry 

.  .  383 

,,  ,,  Amar 

415 

,,  Destruction  by  heat 

. .  589 

„  „  Glyceroph.  .  . 

34 

,,  Estimation 

.  .  384 

,,  de  l’Hotel-Dieu  .  . 

392 

,,  Occurrence  in  Plants  385 

,,  Ipecacuanhae 

518 

,,  ,,  in  Animals  386 

,,  Kolae 

248 

,,  Stability 

.  .  383 

,,  Opii 

628 

,,  Therapeutic  Use 

.  .  386 

,,  ,,  Crocat. 

628 

,,  in  Vegetables,  etc. 

.  .  588 

,,  Pepsinae 

659 

Vitamin  D 

589,  386 

,,  Peptonae 

660 

,,  Calciferol 

589,  386 

,,  Quininae 

724 

,,  Caries  and 

.  .  590 

INDEX 
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in 


386 
389 

387 

592 

389 

589 

591 

591 

387 

387 


Name. 

Vitamin  D,  Chemistry  of 
,,  Clinical  Work 
,,  Estimation 
,,  Milk  Irradiation 
,,  Occurrence 
,,  Overdose  of 

,,  Rickets,  Light  in  rela 

to 

,,  ,,  Mercury 

Lamps 

,,  Stability 

,,  Structure 

See  also  Oleum  Morrhua? 

164 

Vitamin  E 

Occurrence 
,,  Stability 

,,  Therapeutic  Use 
,,  in  Wheat  Germ  Oil 
Vitamin  “G” 

Vitamins 

Accuracy  of  Biological 
Tests 

Cod-liver  Oil  Concen¬ 
trates 

in  Cod-liver  Oil 
Commercial  Preps.  .  . 
Crystalline  products .  . 
Destroyed  by  heat,  etc. 

588  et  seq. 

Distribution  of  587  et  seq., 

392 

International  Units  .  .  369 


99 


y  y 
y  y 
y  y 
y  y 

y  y 


590,  391 

.  .  391 

590,  391 
391 
590.  391 
590,  381 
587,  368 


370 


613 

164 

593 

587 


y  y 
y  y 
y  y 


Mode  of  Action 
Standards 
in  Strawberries 
Vitamogen 
Vitellin 
Vitis  alba 
Vitmar  .  . 

Vlemingkx’s  Solution 
Voice  Tablets  .  . 
Volckmann’s  Sol. 

Vollsalz 

Volumetric  Indicators 
Von  Pirquet’s  Test 
Vulpro  Waterproof  Sheeting 


587. 


370 
369 

.  .  855 

.  .  595 

.  .  170 

.  .  842 

.  .  595 

259,  198 
.  .  705 

.  .  802 
.  .  708 

.  .  219 

.  .  936 

268 


W 


W-5  Tablets 
Wagner’s  Reagent 
Walker  I.  C.,  Tests 
Wallflower 
Walnut 

,,  Hair  Dye 
Warner’s  Safe  Cure 
Wassermann’s  Reaction 
Water  Ammonia  in 

Analysis,  Chemical  and 

Bacteriological  470-489 

Bacteriological  Exn.  .  .  476 

,,  Reports  on  481 


.  .  766 

.  .  239 

.  .  660 
.  .  847 

.  .  861 
306,  861 

.  .  766 

.  .  598 

.  .  470 


g.  100,  REFER  TO  VOL.  II. 
Name. 

Water, Calcium  in 
,,  Chalky  .  . 

,,  Chemical  Exn. 

,,  Chlorides  in 

,,  Chlorination 

,,  Conductivity  of 
,,  Cress 

,,  Distilled  .  . 

,,  Dropwort 

,,  Fluorine  in 

,,  Gas 

,,  Germander 

,,  Glass 

Hardness 
Hemlock.  . 


Pagh 
.  .  474 

.  .  474 

.  .  470 

.  .  472 

41,  709,  486 
.  .  470 

.  .  869 

.  .  476 

..  871 

.  .  475 

.  .  656 

.  .  889 

96 

.  .  473 

.  .  849 


„  Iodine  in.  .  709,  758,  913,  475 

,,  Leptospira  in  .  .  .  .  482 

,,  London  .  .  .  .  .  .  481 

,,  Magnesium  in  .  .  .  .  474 

,,  M.W.B.  Reports  .  .  481 

,,  Nitrates  in  .  .  473 

,,  Nitrites  in  .  .  .  •  472 

,,  Oxygen  absorbed  .  .  472 

,,  Pathogenic  Bacteria  in  .  .  480 

Peaty  . 474 

,,  Pennywort  .  .  •  •  860 

,,  Pepper  .  .  .  .  .  .  875 

,,  Physical  Exn.  .  .  .  .  470 

,,  Poisoned  .  .  .  ■  489 

,,  Poisonous  Metals  in  474,  489 
,,  Pollution  of  .  .  .  .  480 

,,  Purification  .  .  .  .  482 

,,  in  Pd  vers .  .  .  .  •  •  481 

,,  Sampling  ..  -470 

,,  Sewage  .  .  •  •  482 

,,  Softeners  .  .  •  •  754 

,,  Sterilisation  .  .  •  •  487 

for  Army  Use  488 
”  Sterilising  Tablets  . .  772 

-  ,,  Swimming  Bath  .  •  488 

Taste  in . 482 

,,  Total  Solids  in  .  .  .  .  470 

„  in  Wells  .  .  .  •  •  •  481 

Waterproof  Sheeting  .  .  •  •  268 

Water-soluble  Induline  .  .  462 

Wattle  Bark=Acac.  Decurrens  827 


Wax,  Bees 
,,  Carnauba 
,,  Dental 
,,  Horsley’s  .  . 

,,  Paraffin  .  . 

Waxes,  M.Pts.  of 

Sterilisation  of 
Weber’s  Guaiacum  Test 
Webster’s  Pills  .  . 

„  Test  .  . 

Weed  Killers 
Weights  and  Measures. 

„  Atomic 
Weil-Felix  Reaction 
Weil’s  Disease  .  . 
Welch’s  Female  Pills  . 
Werner-Schmidt  Method 


846,  73 

295 

651 
846 
649 

295 
638 
338 
766 
183 
50 
xxxvi 
xxxvii 
.  623 

.  626 
766 


395,  433,  434 
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Page 

Name. 

Page 

Wesson  Oil 

#  # 

261 

Wool  Absorbent 

. . 

440 

Westoran,  Westron 

289, 

290 

,,  Animal 

439 

Westropol 

,  , 

289 

,,  Black 

463 

Westrosol 

289 

,,  Blue 

472 

West’s  Swab 

906 

,,  Boric  Acid 

. . 

6 

Wheat 

451  et  seq. 

,,  Camphor  .  . 

•  # 

262 

,,  Germ 

451  et  seq. 

,,  Carbolic 

17 

,,  Starch 

836,  43 

,,  Cyanide 

462 

\\  helpton’s  Pills 

•  , 

766 

,,  Fat 

#  . 

93 

Whey  Powder 

582 

,,  Lamb’s 

# 

439 

Whiskey 

113,  36 

,,  Mercuric  Iodide.  . 

463 

White  Arsenic  .  . 

173 

,,  Non-Absorbent  .  . 

, . 

440 

,,  Birch  Oil 

697 

,,  Perchloride 

469, 

471 

,,  Bryony  .  . 

.  , 

842 

,,  Picric 

56 

,,  Mustard  .  . 

.  . 

194 

,,  Salicyl 
,,  Sheep’s 

,  , 

60 

,,  Pepper  .  . 

•  • 

134 

.  # 

439 

,,  Precipitate 

•  • 

458 

,,  Styptic 

Woolridge’s  Tincture  .  . 

.  # 

413 

,,  Tar  Ointment  .  . 

,  . 

766 

.  # 

766 

,,  Wine 

36 

Worms  ..  ..  422,752,1093 

"Whitehead’s  Varnish  .  . 

.  . 

502 

Wormseed  (Levant) 

751 

Whitfield’s  Ointment  .  . 

60 

Wormwood 

827 

Whooping  Cough 

1093, 

627 

Wortabel  Treatment  .  . 

159 

,,  ,,  Bacillus 

,  , 

627 

Woulf’s  Bottle  for  Oxygen 

#  , 

630 

,,  ,,  Infective  Period  988 

Wound  Treatment 

..  1093 

,,  ,,  Vaccine 

946 

Wounds,  Disinfection  of 

650 

Whortleberry 

Widal’s  Reaction 

•  . 

869 

Wourara 

.  . 

851 

•  , 

619 

Wrappers,  Surgical 

.  a 

441 

Wijs’  Solution 

•  • 

131 

Wrightia  Antidys. 

Wright’s  Coal  Tar  Preps. 

.  , 

859 

Wild  Parsnip 

•  • 

873 

296, 

754 

Wild  Yam 

852 

,,  Diluting  Fluid 

340 

Wildungen  Salt 

Wilkinson’s  Ointment  .  . 

,  , 

773 

,,  Serum  Glucose  Culture 

.  , 

790 

Med. 

#  # 

580 

Willemite 

686 

,,  Sod.  Cit.  Solution 

#  # 

767 

Williams’  Pink  Pills  .  . 

#  # 

766 

Wucheria  Bancrofti 

#  # 

556 

Willow,  Black  or  Pussy 

#  . 

881 

Wurmsamen 

751 

Wilson’s  Erasmus — Hair  Lotion 
,,  and  Ointment  144, 

Ointment 

,,  Sulphite-Bismuth 

Medium 

266 

823 

480 

X 

Xanthaline 

171 

Windolite 

744 

Xanthine 

244, 

314 

Wine  Vinegar 

449 

Xanthoxylum  var. 

892 

Wines 

36 

Xanthydrol 

334 

Winslow’s  Syrup 

766 

Xenyl  Stibine  Compds. 

164 

Wintergreen  Oil 

66 

Xeroform,  and  Gauze  .  . 

21 

Wisp  Bacillus 

512 

X.L.-A11  Fumigators  .  . 

871 

Witch  Hazel 

447 

X-Rays  .  . 

697 

Witness  Tubes 

637 

,,  Barium  Meals 

216, 

702 

Witte’s  Peptone.  . 

665 

,,  Bismuth  Meals 

223, 

229 

Witt’s  Theory 

659 

,,  Cholecystography 

675, 

703 

Wonderberry 

885 

,,  Cinematography  by 

•  . 

698 

Wood  Alcohol  .  . 

40 

,,  Constitutional  Effects  of 

706 

,,  Naphtha 

114 

,,  Contrast  Media 

•  a 

701 

„  Oil 

839 

,,  Diagnosis 

•  . 

697 

,,  Poisoning 

115 

,,  Dosage  .  . 

•  . 

708 

,,  Sorrel 

831 

,,  Effects  on  Tissues 

*  , 

706 

,,  Spirit 

114 

,,  Effects,  Treatment  of 

708 

,,  Vinegar  .  . 

449 

,,  Erythema  dose 

•  • 

707 

,,  Wool  Perchlor.  .  . 

469 

,,  Films,  Developing 

•  • 

701 

Wood’s  Glass 

. .  1088 

,,  Industrial  uses 

•  • 

705 

Woodcock’s  Wind  Pills 

766 

,,  Photographic  Aspects 

701 

Woodward’s  Gripe  Water, 

see 

,,  Portable  Units 

•  • 

698 

Gripe  Water  Carminative  .  . 

756 

,,  Production  of  .  . 

•  • 

697 

Woody  Nightshade 

•  • 

884 

,-,  Properties 

699 

INDEX 
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Name.  Page 

X-Rays  Protection  of  Operators  699 
,,  Pyelography,  Intra¬ 
venous  .  .  703 

,,  Sickness  .  .  .  .  706 

,,  Technique  .  .  .  .  709 

,,  Therapy  .  .  705,  711 

,,  Unit  Skin  Dose  .  .  707 

Xylene  ..  ..  ..  312,  179 

Xylol-azo-xylol-azo-  [3-naph. 

Sulph. .  . 

Xylol-Balsam 


Xylole 
Xylonite  .  . 
Xylyl  Bromide 
Xvsmalobinum 


312, 


313 

57 

179 

361 

655 

892 


Y 

Yadil  . 

.  .  127 

Yage 

.  .  892 

Yam,  Wild 

.  .  852 

Yarom 

54 

Yatren 

319,  530 

,,  Casein 

.  .  320 

Yaws  187,  193,  237,  1094, 

564,  628 

Yeast  Extracts 

.  .  276 

,.  Irradiated 

.  .  593 

,,  Vitamin  “B”  in  .  . 

588,  379 

,,  -Vite  Tablets 

278,  766 

Yellow,  Aniline  .  . 

.  .  464 

,,  Fever  .  . 

628 

,,  Ointment 

.  .  476 

Yeo’s  Mist.  Anti-Catarrh 

..  145 

,,  ,,  Chloric.  Quin. 

.  .  731 

Yerba  (Mate) 

.  .  249 

,,  Santa 

.  .  892 

Yersin’s  Serum 

579 

Yew 

.  .  889 

Yoghourth  (see  Curdled  Milk) 

52, 

1 6  et  sea . 

Yohimba  var. 

.  .  892 

Yohimbine  and  HC1 

892,  292 

Yohourt  .  .  .  . 

17 

Young- Glover  Organism 
Young’s  Dose  Table 

.  .  520 

..  1104 

Yperite  .  . 

. .  1097 

Z 

Zambeletti’s  Iron  and  Arsenic 
Drops 

,,  Injections.  . 

Zam-Buk  Ointment 
Zea  Mays 

Ziehl-Neelsen’s  Stain  .  . 


e.g.  100,  REFER  TO  VOL.  II. 
Name. 

Zinc,  Arsenic  Free 
,,  Chloride  Solution 
,,  Cream 

,,  Determination  of 
,,  Ionisation.. 

,,  Paste  Bandage 
,,  Pastes,  Various 
,,  Points 

,,  and  Starch  Powc 
,,  Uranyl  Acetate 
Zinci  Acetas 
,,  Benzoas  .  . 

,,  Bromid.  .  . 

,,  Carbonas  .  . 

,,  Chloridum 
,,  Citras 
,,  Cyanidum 
,,  Gelatin 
,,  et  Hyd.  Cyanid. 

,,  Ichthosulphol 
,,  Iodas 
,,  Iodidum  . 

, ,  Lactas  . 

,,  Margosas  . 

,,  Oleas 
,,  Oleostearas 
,,  Oxidum  . 

,,  Oxychlor  . 

,,  Oxyphosph 
,,  Oxysulph. 

,,  Permang. 

,,  Peroxid. 

,,  Phenol-para-sulp 
,,  Phosphid. . 

,,  et  Potass.  Cy. 

,,  Salicyl. 

,,  Stearas 
,,  Sulphanilas 
,,  Sulphas  .  . 

Spray  in 
r  ever 


Page 
.  .  821 

822,  991 

823 

217 
724 
138 

824 
826 

ers  .  .  824 

218 

821,  2 
821 

821,  11 
821,  824,  203 
821,  12 
.  822 
.  822 
.  823 

.  461 

.  497 

.  830 

822,  10 
.  822 
.  839 

.  600 
600,  203 

823,  203 

.  .  825 

.  .  825 

.  .  825 

.  .  548 

.  .  490 

lonas  20,  292 
.  .  682 
.  .  822 
.  .  825 

600,  203 
.  .  307 

825,  24 
C.S. 

.  .  826 

,,  Sulphate  Uterine  Points .  .  826 

„  Sulphide..  •  •  ■  • 

,,  Sulphocarbolas  .  .  •  • 

See  also  Zinc  Phenolsulphonate  292 
Zinci  Sulpho-ichthyolat. 

,,  Tannas 
,,  Valerianas 
Zingiber  .  . 

Zirconium,  Detn.  of 
Zittmann’s  Decoctions 
Zoel  Antiseptic  .  . 

Zondek-Aschheim  Tesi 
Zotos 

Powders 

< ** 


497 
.  .  •  90 

820,  203 
893,  204 

.  .  215 

.  .  881 

13 

.  .  957 

244,  766 

.  .  766 

643,  294 
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